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BEYOND METHODOLOGY
AND PRACTICE:

THE BURNUM PROJECT,

A CASE-STUDY OF
INTERNATIONAL
COOPERATION IN
ARCHAEOLOGICAL
RESEARCH

The Burnum Project was conceived in 2005 as a joint research
project between the Department of Archaeology of the Univer-
sity of Zadar, the Municipal Museum of Drnis, and the Labora-
tory of Archaeological Topographical Survey of the Department
of Archaeology (University of Bologna), under the international
aegis of the Centro Studi per I’Archeologia dell’Adriatico (Ra-
venna, www.arcadria.eu). The aims of the project are to gain
knowledge and preserve an important archaeological site in
northern central Dalmatia, the Roman settlement of Burnum, in
the Krka River valley. The methodological point of the Burnum

Project is to test a protocol of intervention based on the concept

of preventive archaeology, incorporating the following points:

- Many archaeological structures and remains excavated in
the past are increasingly exposed to the risk of degradation;

- Today non-intrusive methods of investigation in archaeolo-
gy allow a deeper knowledge of the archaeological evidence
without exposing it to the risk of damages;

- Deeper knowledge and documentation of the archaeologi-
cal heritage are the basis for proper interventions of preser-
vation and evaluation.

The implementation of different non-intrusive analytic meth-

odologies (mostly topographic and geophysical) used to detect,

without any excavation activity, the presence of buried evidence
in the subsoil, together with careful survey of the above-ground
structures, should result in the following:

1. A convincing reconstruction of the historical phases, still
unknown, of the area occupied in the Roman age by the
basilica of the forum of Burnum;

2. The preservation of the Roman arches (the only visible
physical remains of the entire ancient settlement);

3. The education of students and researchers;

4. The improvement of strategies for international coopera-
tion and networking, mostly in scientific research, and the
development of shared protocols for archaeological docu-
mentation and communication.
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VISE OD METODOLOGIJE
I PRAKSE:

PROJEKT BURNUM,
PRIMJER MEDUNARODNE
SURADNJE NA
ARHEOLOSKOM
ISTRAZIVAN]JU

Projekt Burnum nastao je 2005. kao zajednicki istrazivacki

projekt Odjela za arheologiju Sveudilista u Zadru, Gradskog

muzeja u DrniSu i Laboratorija za arheolosko-topografska
istrazivanja Odjela za arheologiju Sveucilista u Bolonji, pod
medunarodnim pokroviteljstvom institucije Centro Studi per

I’Archeologia dell’Adriatico (Ravenna, www.arcadria.eu).

Ciljevi projekta su istrazivanje i o¢uvanje vaznog arheoloskog

nalazi$ta Burnum, u dolini rijeke Krke. Metodolosko polaziste

projekta Burnum je testiranje protokola intervencije na
premisama preventivne arheologije koja se temelji na sljedeéim
polaziStima:

- mnoge arheoloske strukture i ostaci koji su iskopani u
proslosti izlozeni su riziku od propadanja;

- u danasnje vrijeme neinvazivne metode istrazivanja u arhe-
ologiji omogucuju bolje poznavanje arheoloskih nalaza bez
izlaganja riziku mogucéih ostecenja;

- bolje poznavanje i dokumentacija arheoloskog nasljeda su
osnova ispravnih zahvata oCuvanja i valorizacije.

Upotreba i implementacija razli¢itih neinvazivnih me-

toda analize (uglavnom topografskih i geofizickih) za pre-

poznavanje ukopanih struktura bez iskopavanja, zajedno

s pazljivim pregledom otkopanih struktura, dovela je do

sljedeéih rezultata:

1. uvjerljiva rekonstrukcija povijesnih faza, dosada ne-
poznatih, podru¢ja koje je u rimsko doba zauzimala bazi-
lika na burnumskom forumu,

2. ocuvanje rimskih lukova (jedini vidljivi fizicki ostatak ci-
jelog antic¢kog naselja),

3. obrazovanje mladih studenata i istrazivaca,

4. poboljsanje strategija medunarodne suradnje i umrezavanja,
uglavnom u polju znanstvenog istrazivanja te razvijanje
zajednickih obrazaca arheoloske dokumentacije i komu-
nikacije.

KLJUCNE RIJECT: Burnum, arbeoloska dokumetacija, baze podataka
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1. INTRODUCTION

The Burnum Project was conceived in 2005 as a joint
research project! between two Croatian institutions
— the Department of Archaeology of the University
of Zadar and the Municipal Museum of Drni$ — and
the Laboratory for Topographical Archaeological
Survey of the Department of Archaeology (Univer-
sity of Bologna), under the international aegis of the
Centro Studi per I’Archeologia dell’Adriatico.* The
main aims are to gain knowledge of and preserve an
important archaeological site in northern Dalmatia,
the Roman settlement of Burnum, in the Krka River
valley (Fig. 1).?

The site of Burnum is located inside one of the
most important national parks of Croatia: the Krka
National Park.* This particular situation offers a
double advantage for archaeology: the opportunity
to plan, in collaboration with the authorities of the
national park, a more effective strategy of preserva-
tion, and, on the other side, the deep involvement
by the same authorities in the promotion of a policy
of integrated presentation of the entire area, creating
natural, cultural and archaeological tourist features.’

Great importance was therefore assigned to an
active role of non-intrusive research methodologies
in archaeology, as a means to support the local insti-
tutions for the management of the cultural heritage
(e.g. to individually protect the most urgent areas at
danger from uncontrolled excavations).

1 Developed after an official agreement between the Department of
Archaeology of the University of Zadar (N. Cambi), the Municipal
Museum of Drni§ (J. Zaninovi¢) and the Laboratory of Archaeological
Topographical Survey of the Department of Archaeology — University
of Bologna (E. Giorgi); the agreement also involves the Krka National
Park, where the archaeological site is located. Scientific committee:
N. Cambi, M. Glav¢i¢, Z. Mileti¢ (Department of Archaeology
— University of Zadar); E. Giorgi, G. Lepore (Department of
Archaeology — University of Bologna); J. Zaninovi¢ (Municipal
Museum of Drnis). Field director: A. Campedelli (University of
Bologna). Research team: J. Bogdani, A. Curci, M. Dubbini, K.
Ferrari, M. Mambelli, M. Ricciardone, M. Silani, E. Vecchietti
(University of Bologna), F Boschi, E. Ravaioli (University of
Siena), A. Capra, C. Castagnetti (University of Modena and Reggio
Emilia), M. Bottacchi (CGT - University of Siena), B. Frezza, M. E.
Ghisleni (LAP&T Lab — University of Siena). Collaborations: DISTA
(University of Bologna); DISTART (University of Bologna); DIMeC
(University of Modena and Reggio Emilia); LAP&T Lab (University
of Siena); CGT (University of Siena); G. Morelli (Geostudi Astier,
Livorno); M. Dabas (CNRS Paris — Geocarta, France). For further
information: http://www.groma.info.

2 The Center is directed by Giuseppe Sassatelli (http://www.arcadria.
eu).

3 On the Burnum Project, see recently A. CAMPEDELLI, 2007.
The Krka National Park: http://www.npkrka.hr

5 The Krka National Park annually attracts tens of thousands of

visitors, interested not only in the touristic and natural attractions
of the area, but also in culture, archaeology and art.
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1. UVOD

Projekt Burnum nastao je 2005. kao zajednicki
istrazivacki projekt! dviju hrvatskih institucija:
Odjela za arheologiju Sveucilista u Zadru i Grad-
skog muzeja u DrniSu, u suradnji s Laboratorijem
za arheolosko-topografska istrazivanja Odjela za
arheologiju Sveucilista u Bolonji, pod medunarod-
nim pokroviteljstvom institucije Centro Studi per
I’Archeologia dell’ Adriatico.” Glavni ciljevi projek-
ta su istrazivanje i oCuvanje vaznog arheoloskog
nalaziSta Burnum, u dolini rijeke Krke, u sjevernoj
Dalmaciji (SI. 1).3

Nalaziste Burnum nalazi se na prostoru Na-
cionalnog parka Krka, jednom od vaznih zasti¢enih
podrudja u Hrvatskoj.* Ovakva situacija osigurava
dvostruku korist za arheologiju: pruza mogucnost
planiranja ucinkovite strategije oCuvanja, u surad-
nji s upravom Nacionalnog parka te s druge strane
osigurava sudjelovanje uprave parka u promociji
integrirane prezentacije cijelog podrudja, $to Ce re-
zultirati turistickom ponudom prirodnih, kulturnih i
arheoloskih zanimljivosti.®

Stoga je velika paznja posveéena upotrebi
arheoloskih neinvazivnih istrazivackih metoda, kao
nacinu potpore lokalnim institucijama za uprav-
ljanje kulturnim nasljedem (npr. da bi se utvrdila
najugrozenija podrucja i zastitila od neovlastenih
iskopavanja). Upotreba i implementacija sredstava
za prepoznavanje struktura ispod povrSine zemlje

1 Projekt se razvio na temelju Ugovora izmedu Odjela za arheologiju
Sveudilista u Zadru (N. Cambi), Gradskog muzeja u Drnisu (J.
Zaninovi¢) i Laboratorija za arheolosko-topografska istrazivanja
Sveudilista u Bolonji (E. Giorgi). Ugovor ukljucuje i Nacionalni
park Krka na podru¢ju kojega se nalazi lokalitet. Znanstveni
odbor projekta ¢ine: N. Cambi, M. Glavéi¢, Z. Mileti¢ (Odjel za
arheologiju Sveudilista u Zadru), E. Giorgi, G. Lepore (Odjel za
arheologiju Sveudilista u Bolonji), J. Zaninovi¢ (Gradski muzej
u DrniSu). Field director: A. Campedelli (Sveuciliste u Bolonji).
Istrazivacki tim: J. Bogdani, A. Curci, M. Dubbini, K. Ferrari, M.
Mambelli, M. Ricciardone, M. Silani, E. Vecchietti (Sveuciliste u
Bolonji), F. Boschi, E. Ravaioli (Sveudiliste u Sieni), A. Capra, C.
Castagnetti (Sveudiliste u Modeni i Reggio Emiliji), M. Bottacchi
(CGT - Sveudiliste u Sieni), B. Frezza, M. E. Ghisleni (LAP&T
Lab — Sveucdiliste u Sieni). Suradnici: DISTA (Sveuciliste u Bolonji);
DISTART (Sveudiliste u Bolonji); DIMeC (Sveudiliste u Modeni i
Reggio Emiliji); LAP&T Lab (Sveudiliste u Sieni); CGT (Sveudiliste
u Sieni); G. Morelli (Geostudi Astier, Livorno); M. Dabas (CNRS
Paris — Geocarta, Francuska). Za dodatne informacije vidi: http:/
www.groma.info.

Centar vodi Giuseppe Sassatelli (http://www.arcadria.eu).
O projektu Burnum vidi: A. CAMPEDELLI, 2007.
Nacionalni park Krka: http://www.npkrka.hr.

(R NS I S

Nacionalni park godisnje privlaéi tisuée posjetitelja ne samo
radi prirodnih znamenitosti, nego i radi kulturnih znamenitosti,
arheologije i umjetnosti.
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The use and implementation of means to detect
the presence of buried evidence in the subsoil with-
out any excavation activity, and the careful survey of
the above-ground structures, carried out by experts
and restorers, has been constantly planned, trying to
complete at least four main aims:

1. A convincing reconstruction of the historical phas-
es, still fully unknown, of the area occupied in the
Roman age by the basilica of the forum of Burnum,

2. The preservation of the imposing Roman arches
(the only visible physical remains of the entire
ancient settlement, Fig. 2),

3. The education of young students and research-
ers, in the institutional framework of the inter-
national Summer School of the Centro Studi per
I’Archeologia dell’Adriatico - "Seeing beneath the
soil", to be able to grant funding resources to plan
sustainable operations (e.g. insurance costs, the ne-
cessity of transporting abroad expensive and deli-
cate geophysical and topographical instruments),

4. The improvement of strategies of international
cooperation and networking, mostly concerning
scientific research, and the development of shared
protocols for archaeological documentation and
communication (careful documentation in fact
allows a deeper knowledge of the archaeological
heritage, and this deeper knowledge is the basis
for planning proper interventions of tutelage and
evaluation).

F1G. 1./ SL. 1.
The location of the site of Burnum on a satellite map.
Polozaj Burnuma na satelitskoj snimci.

bez iskopavanja, i pazljiv pregled nadzemnih struk-

tura planiran je s Cetiri glavna cilja:

1. uvjerljiva rekonstrukcija povijesnih faza, dosada
nepoznatih, podrudja koje je u rimsko doba za-
uzimala bazilika na burnumskom forumu,

2. ocuvanje impozantnih rimskih lukova (jedini
vidljivi fizicki ostatak cijelog antickog naselja,
SI. 2);

3. obrazovanje mladih studenata i istrazivaca, u
sklopu Medunarodne ljetne skole Seeing beneath
the soil koju organizira Centro Studi per I’Ar-
cheologia dell’Adriatico koji ujedno osigurava
financijsku potporu za planiranje odrzivih oper-
acija (npr. troskovi osiguranja, nuzni zbog pri-
jevoza skupe i osjetljive geofizicke i topografske
opreme u In0zemstvo).

4. poboljsanje strategija medunarodne suradnje
i umrezavanja, uglavnom u polju znanstvenog
istrazivanja te razvijanje zajednickih obrazaca
arheoloske  dokumentacije 1 komunikacije
(temeljita dokumentacija bolje
poznavanje arheoloskog nasljeda sto je osnova
za planiranje ispravnih zahvata ocuvanja i va-
lorizacije).

omogucava
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F1G. 2./ SL. 2.

Arches of Burnum (photo: P. L. Giorgi).
Lukovi u Burnumu (foto: P. L. Giorgi).

2. DIAGNOSIS: THE PRELIMINARY
ANALYSIS AND STATE OF THE ART

The first step in planning an effective research strat-
egy is to survey all available sources on the selected
case study, from historical documentation to mod-
ern cartography and recent excavations. Special
attention was paid to the contextualization of the
written sources,® in order to understand the histori-
cal background in which they were produced, with
significant advantages in the interpretation of them
as reliable elements for the reconstruction of the dif-
ferent phases of the Roman settlement.

As well as the Roman historical and epigraphical
sources,” we know from Procopius that the settle-

6  For a clear guideline of how to read an ancient source, see
N. ALFIERI, 1994; for the engravings (as sources for ancient
topography) see A. GALLOTTINI, 1994.

7 See the contribution of A. Campedelli in this volume.

2. DIJAGNOZA: PRELIMINARNA
ANALIZA 1 DOSADASNJA ISTRAZIVANJA

korak u planiranju ucinkovite strategije
istrazivanja je pregledavanje svih dostupnih izvora
u vezi s analizom pojedinog lokaliteta, od povijesne
dokumentacije do moderne kartografije i nedavnih
iskopavanja. Posebna paznja je posvecena kontek-
stualizaciji pisanih izvora,® da bi se bolje razumjela
povijesna pozadina u kojoj su nastali.

Poput nekih drugih rimskih povijesnih i
epigrafickih izvora’ i Prokopije pise da su se u Bur-
numu, koji je u njegovom djelu jos uvijek definiran
kao grad (urbem), odvijale vojne operacije tijekom
bizantsko-gotskog rata, i da je vjerojatno napusten

Prvi

6 Zajasne upute o ¢itanju antickih izvora vidi: N. ALFIERI, 1994; za
grafike (kao izvore za anticku topografiju) vidi: A. GALLOTTINI,
1994.

7 Vidi ¢lanak A. Campedellia u ovom broju ¢asopisa.
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ment of Burnums, still defined as "urbem" in his his-
torical account, was involved in military operations
during the Gothic War, and probably was definitive-
ly abandoned during the 6™ century AD.® The site
was no longer inhabited,” and the structures were
completely destroyed with the exception of the huge
arches that once probably belonged to the basilica,
which represented the only monumental remains of
the ancient town.

No written or iconographic evidence for the site
of Burnum is available until the 18® century engrav-
ing by Jacopo Leonardis (Fig. 3), included in the vol-
ume Travels in Dalmatia (Venice, 1774) written by
the Abbot Alberto Fortis from Padua (the eastern
coast of the Adriatic Sea was part of Republic of
Venice since 1797). This kind of graphic source drew
our attention because of the extraordinary detail of
its metric references (in Venetian feet): The engrav-
ing of Leonardis shows that the arches of Burnum
were in fact in a better state of conservation than
today: the main arch, considered to be the central
one for reasons of symmetry, was still preserved, be-
fore its collapse occurred several decades later (Fig.
4). This engraving is hence the only source through

Procopius, Goth. 1, 16.

9  This hypothesis is confirmed by the chronology based on the
archaeological finds: in the excavation trenches carried out in 2006
and 2007, no traces of medieval or modern pottery were found in
the archaeological layers. The same chronological gap can be found
in the excavations of the amphitheatre of Burnum (see N. CAMBI
et al., 2006).

F1G. 3./ SL. 3.

Alberto Fortis, Travels in Dalmatia (Venice, 1774). Frontispiece
(on the left) and engraving of the arches of Burnum by Jacopo
Leonardis (on the right).

Alberto Fortis, Put po Dalmaciji (Venecija, 1774). Naslovnica
(lijevo) i gravura lukova u Burnumu Jacopa Leonardisa

(desno).

u 6. st. po. Kr.® Mjesto vise nije bilo naseljeno,’ a
ostaci su sasvim uniSteni osim velikih lukova, koji
su neko¢ mozda pripadali bazilici, a ostali su jedini
monumentalni ostatak antickog grada.

Nema nikakvih pisanih ili ikonografskih iz-
vora o Burnumu sve do gravure iz 18. stoljeca
Jacopa Leonardisa (Sl. 3) koja je prikazana u Putu
po Dalmaciji (Venecija, 1774) opata Alberta For-
tisa iz Padove (isto¢na obala Jadrana je bila dio
Mletacke Republike do 1797). Ovaj prikaz nam
je privukao paznju zbog posebne pedantnosti u
metrickim odnosima (u venecijanskim stopama):
gravura Leonardisa pokazuje lukove u Burnumu
bolje o¢uvane nego sto su danas: glavni luk, za ko-
jeg se zbog simetrije pretpostavlja da je bio srednji,
prikazan je na gravuri, da bi se nekoliko desetljeca
kasnije srusio (SI. 4). Gravura je stoga jedini iz-

Procopius, Goth. 1, 16.

9  Ovo je misljenje potvrdeno kronoloskim okvirom temeljenim na
arheoloskim nalazima: u sondama iskopanima 2006. i 2007. nije
pronadena srednjovjekovna ili novovijekovna keramika. Sli¢na je
situacija zabiljezena i prilikom istrazivanja amfiteatra (vidi: N.
CAMBI et al., 2006).
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which the original appearance of the basilica can be
reconstructed today.

The importance of this engraving of Leonardis
led the research team to deepen the analysis of its
reliability (and on the reliability of the entire Travels
in Dalmatia by Alberto Fortis as a literary source
for archaeology), tracing a wider outline of the Eu-
ropean scientific literature of the 18% century, and
the cultural context in which such works were pro-
duced.!” The results of the analysis were surprising:
even more than verifying the full reliability of the
engraving (the illustrations of 18™ century scientif-
ic books were drawn strictly resembling the actual
subjects), it was particularly interesting to discover
that during the oppressive rule of Venice over the
provinces along the eastern Adriatic coast (Istria and
Dalmatia), the attention paid to the Dalmatian re-
gion had resulted, in the age of Enlightenment, not
merely from interest in the archaeological heritage of
the region (see, for example, the architect R. Adam
for the ruins of Emperor Diocletian’s palace in Split),
but also from the involvement of the intellectual mi-
lieu in the sustainable promotion and rationalization
of the economic resources of Dalmatia, all for higher
goals of public utility.!

The overview of the available data also involved a
survey of the actual conditions at the site of Burnum.
As well as the cartography (mapping) and aerial pho-
tography (kindly provided by Croatian colleagues),
much attention was paid to the reconstruction of the
archaeological contexts of the past excavations,'?

10 See L. CIANCIO, 1998. The 18" century was also the golden age
of travellers, mostly from northern Europe, to southern and eastern
countries: see, for example, R. ADAM, 1764 (2001); S. WILD
BICANIC, 2006.

11 L. WOLFE, 2006; O. OSTL, 2007.

F1G. 4./SL. 4.

The south front of the basilica of Burnum after the collapse of
the major arch (engraving).

Juino procelje bazilike u Burnumu nakon rusenja najveéeg
luka (gravura).

vor na osnovi kojeg se izvorni izgled bazilike moze
rekonstruirati. Zbog vaznosti Leonardisove gra-
vure istrazivacki tim projekta je odlu¢io pomnije
provjeriti njenu pouzdanost (kao i pouzdanost
Puta po Dalmaciji Alberta Fortisa kao literarnog
arheoloskog izvora) promatrajudi siri okvir europ-
ske znanstvene literature 18. stolje¢a, odnosno kul-
turni kontekst u kojem su takva djela nastajala.!®
Rezultati analize bili su iznenadujuéi: potvrdili su
potpunu pouzdanost gravure (ilustracije u znan-
stvenim djelima 18. stoljeca vrlo su vjerno prika-
zivale stvarne objekte). Bilo je posebno zanimljivo
da se u doba venecijanske vladavine u provincija-
ma na isto¢noj jadranskoj obali (Istria i Dalmazia),
paznja za dalmatinsko podrudje u razdoblju pros-
vjetiteljstva reflektirala ne samo u interesu za
arheolosko nasljede (usp. zanimanje arhitekta R.
Adama za Dioklecijanovu palac¢u u Splitu) nego i u
angazmanu intelektualaca u cilju odrzivog razvoja
i racionalizacije ekonomskih resursa Dalmacije,
dakle u javne svrhe.!

Pregled postojecih podataka je ukljucivao i uvid
u dosadasnja istrazivanja lokaliteta Burnum. Paznja
je posvelena kartografiji i zracnoj fotografiji (Sto su

10 Vidi: L. CIANCIO, 1998. 18. stoljece je i "zlatno doba" za
putovanja, uglavnom iz sjeverne Europe, u juinq i isto¢ne zemlje;
usp: R. ADAM, 1764 (2001); S. WILD BICANIC, 2006.

11 L. WOLFE, 2006; O. OSTL 2007.



ARCHAEOLOGIA ADRIATICA V (2011), I0§-I2§

carried out during the 20% century by two Austrian
teams (1912-1913 and 1973-1974). During those
excavations, the main part of the forum area was
brought to light, in a condition that we can imagine
as being quite perfectly conserved from the abandon-
ment and destruction of the settlement.

Unfortunately, the recovery of the archaeological
remains from the excavations (epigraphy, sculpture,
pottery, metal, coins, glass), scattered throughout
different museums of the region during the last dis-
astrous war (without any indication of the original
provenance), or lost or destroyed, was not possible.
For this reason, the restitution of the ancient archae-
ological contexts (fundamental for a preliminary
study of the material culture) was quite impossible.!?
This lack in the archaeological documentation was
brought to particular light in the collection of the
finds from the new excavations,' and a close col-
laboration with the team of the University of Zadar
and the Municipal Museum of Drnis working, since
2001, in the amphitheatre of Burnum, an extremely
rich archaeological context, supplied a perfect case
for comparison with the results of the trials exca-
vated by the University of Bologna (2006-2007).

An overview of the Croatian laws on preserva-
tion and restoration of the archaeological heritage
brought us to plan an effective integrated programme
of identification, maintenance and restoration of the
remaining structures (both buried and unburied) of
the Roman settlement, through an advanced method-
ology of survey and diagnostics able to detect, with-
out any excavation activity, the structures beneath
the soil, mapping them precisely on a cartographic
basis. This survey is fundamental to allow the Krka
National Park authorities to plan a well-balanced
expropriation policy in the areas most exposed to
risk, in order to avoid aggressive agricultural plough-
ing (previously responsible for the destruction of the
higher parts of the ancient walls) and to promote fu-
ture extensive excavation campaigns.

12 The past excavations (1912-1913 and 1973-1974) at the site of
Burnum are described in the contribution of A. Campedelli in this
volume.

13 The importance of the reconstruction of the original archaeological
contexts (in the case of Pompeii) is well shown in P. ALLISON,
2001; P. ALLISON, 2004; P. ALLISON, 2006.

14 Recent archaeological studies in Croatian archaeology are
particularly focused on economic aspects and commercial trade:
see, for example: M. JURISIC, 2006; A. SKEGRO, 2006.
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ljubazno ustupili hrvatski kolege), ali i rekonstrukciji
arheoloskog konteksta proslih iskopavanja'? koja su
u 20. stolje¢u poduzela dva austrijska tima (1912-
1913. i 1973-1974). Tijekom ovih istrazivanja
otkriven je glavni dio foruma, u stanju za koje
mozemo pretpostaviti da je savrseno o¢uvano nakon
napustanja i unistenja naselja.

Nazalost, nije bilo moguce prikupiti arheoloske
ostatke s tih iskopavanja (natpisi, kamena plas-
tika, keramika, metal, novac, staklo) rasute u
raznim muzejima regije tijekom posljednjeg rata
(bez ikakve oznake provenijencije), izgubljene
ili unistene. Stoga je rekonstrukcija antickog
arheoloskog konteksta, temeljna za preliminarnu
analizu materijalne kulture, bila nemoguca.'* Zbog
ovog nedostatka u arheoloskoj dokumentaciji
nalazi s novih iskopavanja'* postaju jos vazniji.
Bliska suradnja Sveudilista u Zadru i Gradskog
muzeja u Drnisu od 2001. na istrazivanju amfiteat-
ra u Burnumu, vrlo bogatom arheoloskom kontek-
stu, dala je savrSen okvir za komparaciju s rezul-
tatima probnih iskopavanja Sveucilista iz Bolonje
(2006-2007).

Pregled hrvatskih zakona o ocuvanju i zastiti
arheoloskog nasljeda naveo nas je na planiranje
ucinkovitog integriranog programa identifikacije,
odrzavanja i restauracije sacuvanih struktura (uko-
panih i onih nad zemljom) rimskog naselja kroz
naprednu metodologiju pregleda i dijagnostike
koja moze bez iskopavanja detektirati formacije
pod zemljom, precizno ih kartografski odredujudi.
Ovo istrazivanje klju¢no je za upravu Nacionalnog
parka Krka kako bi mogli planirati uravnotezenu
eksproprijacijsku politiku podruéja najizlozenijih
riziku, te kako bi se izbjeglo agresivno oranje (zbog
Cega su unisteni gornji dijelovi anti¢kih zidova), ali
i da bi se promovirala buduéa opsezna iskopavanja.

12 Protekla istrazivanja (1912-1913. 1 1973-1974) lokaliteta Burnum
su opisana u ¢lanku A. Campedellija u ovom broju asopisa.

13 Vaznost rekonstrukcije izvornog arheoloskog konteksta (u slucaju
Pompeja) prikazana je u P. ALLISON, 2001; P. ALLISON, 2004; P.
ALLISON, 2006.

14  Recentne studije u hrvatskoj arheologiji su poglavito zainteresirane

za ekonomske aspekte i trgovinske odnose; usp: M. JURISIC,
2006; A. SKEGRO, 2006.



Erika Vecchietti: BEYOND METHODOLOGY AND PRACTICE... / VISE OD METODOLOGIJE I PRAKSE...

3. SEEING BENEATH THE SOIL: A RESEARCH
AND PRESERVATION METHODOLOGY

The Burnum project took place as a long term inter-
disciplinary international research project, aimed at
reconstructing the original aspect and the historical
development of the Roman settlement of Burnum,
from the Liburnian settlement until the abandonment
after the Gothic Wars," through the integration of
traditional and innovative survey methodologies.'®

There are essentially three reasons for the choice
of this particular modus operandi:

- To test the effectiveness of the most advanced
techniques and instruments of geophysical and
topographic survey;

- To then integrate them, in order to find the best
solutions and to apply them in other different
contexts;

- To communicate this kind of methodology, in
order to transmit to younger students and re-
searchers the scientific and critical knowledge
about how to intervene in such cases.

The main aim of the project hence is to test a
sort of "best practice" for the integrated documenta-
tion of a complex archaeological site in the Adriatic
basin. Non-intrusive methods of investigation in ar-
chaeology in fact allow a deeper knowledge of the
archaeological evidence without exposing it to the
risk of damage (Fig. 5-6).

The extent of the Burnum area allowed the topo-
graphical and geophysical survey methodologies to
be applied extensively, with limited trial excavations
aimed at testing the geophysical results, to deepen the
stratigraphic knowledge of the depositional mecha-
nisms that occurred in the urbanized area, and to
confirm the chronological hypotheses inferred from
the analyses of the historical sources.

The multidisciplinary integrated approach devel-
oped in the Burnum project involves various meth-
odologies of non-invasive analyses:

- Kite photography;'”

- Topographic survey using total station'® and
GPS;»?

15 The same diachronic perspective (from the pre-Roman to the
Roman age) is shown in J. CHAPMAN, R. SHIEL, 1991.

16 For the research and survey methodology applied in the case of
Burnum see: M. ALTINI et al., 2005, 21-32; J. BOGDANI et al.,
2007 (applications of stereophotogrammetry in similar contexts);
N. CAMBI et al., 2007, 9-49; E. GIORGI, 2009.

17 M. Silani (University of Bologna).

18 J. Bogdani, in collaboration with M. Massoni and M. Silani
(University of Bologna).
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3. SEEING BENEATH THE SOIL:
METODOLOGIJA ISTRAZIVANJA I OCUVAN]JA

Projekt Burnum zamisljen je kao dugotrajni inter-
disciplinarni medunarodni projekt usmjeren ka
rekonstrukciji izvornog izgleda i povijesnog raz-
voja rimskog naselja Burnum, od liburnske faze do
napus$tanja u doba bizantsko-gotskog rata,’ kroz
integraciju tradicionalnih i inovativnih metoda
istrazivanja.'®

Tri su osnovna razloga za odabir ovakvog nacina

djelovanja:

- ispitivanje ucinkovitosti najnaprednijih teh-
nika i instrumenata geofizickih i topografskih
istrazivanja,

- njihova integracija da bi se doslo do najboljih
rjeSenja i njihova primjena u razli¢itim kontek-
stima,

- upoznavanje s metodologijom, da bi se poducilo
mlade studente i istrazivaCe znanstvenom i
kritickom razmisljanju o nacinu intervencije.
Glavni cilj projekta je ispitati "najbolju prak-

su" za integriranu dokumentaciju jednog kom-

pleksnog arheoloskog nalazista na jadranskom
podrudju. Neinvazivne metode ispitivanja u arhe-
ologiji zapravo dopustaju bolji uvid u arheoloske
nalaze bez istovremenog izlaganja riziku od

ostecCenja (SI. 5-6).

Zbog veli¢ine burnumskog podrucja ekstenzivno
su primijenjene topografske i geofizicke metode, s
ograni¢enim probnim iskopavanjima koja su za cilj
imala testiranje geofizickih rezultata, produbljivanje
stratigrafskih znanja o mehanizmima stvaranja de-
pozita u urbaniziranom prostoru i provjeravanje
kronoloskih pretpostavki dobivenih analizom pov-
ijjesnih izvora.

Multidisciplinarni integrirani pristup koji je raz-
vijen u projektu Burnum ukljucuje razlicite metode
neinvazivnih analiza:

- fotografiranje zmajem,'”

- topografski pregled totalnom stanicom'® i GPS-
om®,

15 Ista dijakronijska perspektiva (od predrimskog do rimskog
razdoblja) prikazana je u J. CHAPMAN, R. SHIEL, 1991.

16 Za metodologiju istrazivanja primijenjenu u slu¢aju Burnuma vidi
M. ALTINI et al., 2005, 21-32; ]. BOGDANI ez al., 2007 (primjena
stereofotogrametrije u slicnim kontekstima); N. CAMBI et al.,
2007, 39-49; E. GIORGI, 2009.

17 M. Silani (Sveudiliste u Bolonji).

18 J. Bogdani u suradnji s M. Massoni i M. Silani (Sveuciliste u
Bolonji).
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24

Geophysical survey using different methods:
GPR, Magnetometry, Ohm Mapper, ARP Sys-
tem;2?

Monoscopic and stereoscopic photogramme-

try;?!

Stratigraphic analysis of the architectural struc-
tures;?

Conservation and restoration diagnostics carried
out on the architectural structures, through vis-
ual and physical-chemical (petrographic) analy-
ses,” in order to detect the mineralogical features
of the building materials and to predict the main
risks to which the structures are exposed (in par-
ticular the impact factors of pollution and bio-
deterioration);

3D virtual reconstruction of the original appear-
ance of the basilica,* both for analysis and com-
munication purposes.

A. Capra (DIMeC - University of Modena and Reggio Emilia),
M. Dubbini (University of Bologna), in collaboration with C.
Castagnetti (University of Modena and Reggio Emilia).

F. Boschi (University of Siena), in collaboration with M. Bottacchi
(CGT - University of Siena), B. Frezza, M. E. Ghisleni (LAP&T
Lab - University of Siena), M. Dabas (CNRS Paris — Geocarta,
France), G. Morelli (Geostudi Astier, Livorno).

J. Bogdani, in collaboration with M. Silani (University of Bologna).
E. Ravaioli (University of Siena).
M. Ricciardone (professional restorer).

E. Ravaioli (University of Siena).
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F1G.5./8SL. 5.
DEM of the amphitheatre before 2003 (GIS 3D by J. Bogdani).
DEM amfiteatra prije 2003 (GIS 3D: J. Bogdani).

F1G. 6./ S1. 6.

DEM of the amphitheatre after the excavations, 2005
(GIS 3D by J. Bogdani).

DEM amfiteatra nakon istraZivanja, 2005
(GIS 3D: J. Bogdani).

19

20

22

23
24

geofizicki pregled razli¢itim metodama: GPR,
magnetometrija, Ohm Mapper, ARP sustav,?
monoskopska i stereoskopska fotogrametrija,!
stratigrafska analiza arhitektonskih ostataka,??
konzervacijska 1 restauracijska dijagnostika
provedena na ostacima arhitekture pomocu vi-
zualnih i fizicko-kemijskih (petrografskih) anali-
za?® kako bi se prepoznale mineraloske znacajke
gradevnih materijala i predvidjeli glavni rizici
kojima su ostaci izlozeni (posebice s obzirom na
faktore poput zagadenja i biodeterioracije);

3D virtualna rekonstrukcija izvornog izgleda ba-
zilike,** kako u svrhu znanstvene analize, tako i
radi prezentacije.

A. Capra (DIMeC - SveuciliSte u Modeni i Reggio Emiliji),
M. Dubbini (Sveudiliste u Bolonji) u suradnji s C. Castagnetti
(Sveudiliste u Modeni i Reggio Emiliji).

F. Boschi (Sveudiliste u Sieni) u suradnji s M. Bottacchi (CGT
— Sveuciliste u Sieni), B. Frezza, M. E. Ghisleni (LAP&T Lab -
Sveudiliste u Sieni), M. Dabas (CNRS Paris — Geocarta, Francuska),
G. Morelli (Geostudi Astier, Livorno).

J- Bogdani u suradnji s M. Silani (Sveuciliste u Bolonji).
E. Ravaioli (Sveuciliste u Sieni).
M. Ricciardone (restaurator).

E. Ravaioli (Sveudiliste u Sieni).
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FiG.7./SL. 7.
The arches ideally shown on the map of the Austrian excavations (1912-1913) (GIS 3D by J. Bogdani).
Idealan prikaz lukova na tlocrtu austrijskib istraZivanja 1912. - 1913 (GIS 3D: ]. Bogdani).

F1G. 8./SL. 8.

The excavation trial of 2007 placed on the topographical basis (GIS environment by J. Bogdani) with the highlights corresponding to
the geophysical surveys: GPR (top left, F. Boschi), Magnetometry (top right, B. Frezza, M.E. Ghisleni, LAP&T Lab).

IstraZivanja 2007. na topografskoj bazi (GIS okruzje: J. Bogdani) s oznadenim geofizickim istraZivanjima - GPR (vrh, lijevo; F.
Boschi), magnetometrija (vrh, desno; B. Frezza, MLE. Ghisleni, LAP&T Lab).
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All these different kinds of data are gathered in a
GIS Environment® (Fig. 7-8), which is able to achieve
an effective management and the best interactions
among them, and also to help in the excavation ac-
tivities. Data sharing is also possible through the ex-
perimental development of an open-source web-based
archive system (BraDypUS system), through which
every single database can interact dynamically with
other databases and with the entire GIS system.?

4. USING THE NETWORK IN
ARCHAEOLOGICAL RESEARCH AND
DOCUMENTATION: ONLINE DATABASES FOR
DATA SHARING

The basis of shared knowledge and a development
of common protocols for archaeological documenta-
tion consists of the use and implementation of open
formats: in the Burnum project such experimenta-
tion is carried out in the field of databases (Fig. 9).

&) BURNUM v.1.0.6 - Mazilla Firefox
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Sve su te razli¢ite vrste podataka prikupljene u
GIS okruzenju® (Sl. 7-8) koje osigurava ucinkovitu
obradu i interakciju medu njima te tako pomaze
u iskopavanjima. Moguce je i dijeljenje podataka
kroz eksperimentalni razvoj web-baziranog susta-
va arhiviranja otvorenog koda (BraDypUS sustav)
kroz koji se svaka baza podataka moze dinami¢no
povezati s drugim bazama podataka i s cijelim GIS
sustavom.*®

4, KORISTENJE RACUNALNE MREZE
U ARHEOLOSKOM ISTRAZIVAN]JU I
DOKUMENTACIJI: ONLINE BAZE ZA
DIJELJENJE PODATAKA

Osnova distribucije znanja i razvoja zajednickih
obrazaca arheoloske dokumentacije je upotreba i
implementacija otvorenih formata: na projektu Bur-
num takav eksperiment je proveden na podrudju
baza podataka (Sl. 9).

Ee  Modifco = Segnaied 2
@ - _2} = @ &3 IIJ} |° Nt fwvew.bradypus.net/bumum/incexphp - B B ji? "| Google .|‘1.,
@ PostoUNIBO || Pesto gmoi {i} Posta STUDIO | | Sebina Openlibror.. | | BAJR Bifsh Achoeo... | | Onine X, Digitol g CotongydkHome.. © to Open .. »
— =
@ et-The 5 ciect | | @ v.1.0.6 =N o
trovate 56 schede = LEGGI SCHEDA .'
| salva | s | E
g > dividi in pagine F mostra la query ¥ g
1-P5
L —— '
[ [Ceggl] | [ mooica || Edmmna | Nr. di inventario: 1
Cantiere o localith: Burnum;
2. Mese & anno: 2007
30 Categoria: Vasi contenitori
Lo | ot i | us: 20
Saggio: 1_07
3 - VETRO . A
30 Materiale o Classe: PS
Leggi | [ Modifica || Eimina | Quantita: 3
) D 1Zi 3 fi p alla desi
Osservazioni: presenza di evidenti concrezioni nella parte esterna ed interna
4 - VETRO
£ Forma: coppetta
[Leog - Mo I Eina | Stato di oonserva:uone.: frammentario
| Loggl || Modtica || Edmine | Nr. pareti: 3
Consistenza: compatta
21: PSG Colore corpo: grigio chiare, ben depurato
] B | _ Tipo r!vesc:merm: vernice int ed es!. )
£ j (Ekiecviad] | . i r OpBCa inter & brillante
— Colore rivestimento: nero
6 - PS Decorazione: incisa a rotella, disposta su due linee parallele
_31 ’ < — Web: http:/f bradypus.il gis.php?tab talifud =1
Leggi Modifica || Elmina | Data entry: Erika Vecchistti
7 - PSG
31 :I
| Compietoto
F1G. 9./SL. 9.

Online archive for the Burnum Project (BraDypUS). The archaeological finds database, visualization as a form
(data entry: M. Mambelli).

Online arbiva projekta Burnum (BraDypUS). Baza podataka za arbeoloske nalaze, vizualizirana kao formular
(unos podataka: M. Mambelli).

25 J. Bogdani (University of Bologna). 25 J. Bogdani (Sveudiliste u Bolonji).

26 Atthe moment, the online archive experimentally hosts the database

26 Trenutno, eksperimentalna online arhiva sadrzi baze podataka
of contexts and archaeological finds of the 2007 excavation trial.

konteksta i arheoloskih nalaza sa sondaznih istrazivanja iz 2007.
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The use of DBMS?” in archaeological research is
today not only accepted and widespread, but also
becoming a significant "frontier" field of theory and
application.?® The higher potentiality offered by the
web-based DBMS (in particular by recent ones, de-
veloped through open-source applications), for the
development of archaeological methodology mostly
consists of the opportunity to manage the archaeo-
logical record in a "network" environment.

Sharing and storing, at different stages of ac-
cessibility, the archaeological data through the web
involves a deeply innovative methodological ap-
proach, able to open new perspectives in the fields of
data acquisition/management and processing. The
surplus value of the on-going experimentations of
open-source web based DBMS is the possibility to
extend the management of the archaeological record
from a "local" smaller scale (through the implemen-
tation of an intranet inside the individual research
units) to a "remote" access, supporting the develop-
ment of a "polycentric" structure in the research ex-
perience (especially in trans-national projects, such
as the Burnum project), in which all the individual
research teams play the role of peripheral "nodes"
of a wider research network.?” Being linked to GIS
systems or to 3D interfaces for web navigation (vir-
tual environments, 3D interactive models...), the
web-based DBMS architectures, as well as being a
constant and widespread aid for archaeological re-
search, may become an effective means of increasing
knowledge, monitoring, tutelage, and communica-
tion of the archaeological heritage.?°

The reasons listed above led us to develop a spe-
cific web database for the Burnum project, which
is able to join all the available data into a single
archive, including information about the contexts,
the archaeological materials, and the graphic and
photographic images.

27 The acronym for Database Managing System, an integral system of
applications for storing, managing and querying data in a digital
archive.

28 Among the broad literature on the specific subject of archaeological
databases, an interesting approach is presented in A. GABUCCI,
2006 where the theory of data management through a DBMS is
meant to be a part of the archaeological training of young students.

29 Open source applications for archaeology are now becoming
a significant part of archaeological research, around which
workshops are organized and international dialogue is encouraged:
see, for example, R. BAGNARA, G. MACCHI JANICA, 2007.

30 S. PESCARIN, 2006, 142.
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Upotreba DBMS sustava (Database Management
System)?” u arheoloskom istrazivanju je u danasnje
doba ne samo prihvadena i raSirena, veé sve vise
postaje vazno "grani¢no" polje teorije i prakse.?®
Vedi potencijal koji nude web-bazirani DBMS sustavi
(posebno noviji, razvijeni kroz aplikacije otvorenog
koda) prilika je za razvoj arheoloske metodologije
u smislu da se arheoloskim podacima upravlja u
"umrezenom" okruzenju.

Dijeljenje i pohrana arheoloskih podataka pre-
ko interneta, na raznim stupnjevima dostupnosti,
podrazumijeva inovativan metodoloski pristup
koji moze otvoriti nove perspektive u poljima do-
bivanja/upravljanja podacima i njihove obrade.
Dodatna vrijednost tekucih eksperimenata s web-
baziranim DBMS sustavima otvorenog koda je
mogucnost Sirenja upravljanja arheoloskim po-
dacima s "lokalnog" nivoa (kroz implementaciju
intraneta unutar pojedinih istrazivackih jedinica)
na "daleko", podrzavajuéi razvoj "policentri¢ne"
strukture u istrazivanju u kojem svaki zasebni
istrazivacki tim igra ulogu perifernog "¢vora" Sire
mreze istrazivanja (posebno u transnacionalnim
projektima kakav je projekt Burnum).*® Povezani
s GIS sustavima ili 3D suceljima za pretrazivanje
interneta (virtualna okruzenja, 3D interaktivni
modeli), web-bazirane DBMS arhitekture mogu
postati rasireno pomoéno sredstvo u arheoloskim
istrazivanjima, ali i sredstvo za proucavanje,
nadgledanje, o¢uvanje i prezentaciju arheoloskog
nasljeda.*®

Gore navedeni razlozi su nas naveli da razvijemo
specificnu web bazu podataka za projekt Burnums,
koja mozZe u jednoj arhivi pohraniti sve dostupne
podatke, od informacija o kontekstu i arheoloskim
nalazima do grafickih zapisa i fotografija.

27 Akronim za Database Managing System, skup aplikacija za
pohranjivanje i upravljanje podataka u digitalnim arhivama.

28 Medu brojnom literaturom o specificnoj temi arheoloskih baza
podataka, po pristupu je zanimljiv rad A. GABUCCI, 2006 gdje
se predlaze da upravljanje podacima kroz DBMS postane dio
studentske naobrazbe.

29 Danas open source aplikacije u arheologiji postaju vazan dio
arheoloskih istraZivanja, o ¢emu se odrZavaju radionice i potice
dijalog; usp. R. BAGNARA, G. MACCHI JANICA, 2007.

30 S.PESCARIN, 2006, 142.
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4.1. Choosing client-side or server-side DBMS.
The limits and benefits

Among the commercial DBMS, the most common
in archaeology are Microsoft Access®! and FileMak-
er32, both characterized by a local-based method of
work: installed on an individual PC, they are able
to manage databases stored only within that specific
computer or at most on a local intranet. The rea-
sons for their popularity are their relative cheapness
and simplicity of use (in particular FileMaker). The
main limit, on the other hand, of these kind of ap-
plications is the substantial lack of data sharing: as
this involves software programs working with data
stored in a single PC, their management by more
than one user is often difficult, and generally rare.

The need to share archives is very frequent in
the case of a multidisciplinary team working on the
same archaeological research project: if simultane-
ous data-entries are performed by different units, the
risk of losing control and becoming unable to recog-
nise the most recent version of the archives is real.
A further, but not secondary problem for the qual-
ity of final result is the software updates: through
careful marketing policies the software firms often
force consumers to buy the latest releases, frequently
incompatible with earlier versions. The last (but not
least) important issue is the safety of the data: local
DBMS, especially in the case of physical damage to
the PC in which the data are stored, are constantly
exposed to the risk of a partial or complete loss of
the data, leading to frequent backups on external de-
vices (hard disks, CD, DVD).

The reasons listed above led to a wide range of
on-going experimentations dealing with online ar-
chives, based on open-source server lateral systems,
aimed at supplying different solutions to the problem
of the overwhelming costs of the software commer-
cial licenses and the safe storage of the data. These
web-based archival systems represent a real "revolu-
tion", not only in the management of the records,
but also in the research methodology of networking.
The server-side systems grant a preliminary effective
solution for the need of data safety by storing the
different archives on an external server, linked to the
user’s PC through the internet. On the same server is
also installed the whole DBMS (application and con-
tents), making the records simultaneously available

31 Microsoft Inc.
32 Apple Inc.
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4.1. Odabir klijentskog ili serverskog DBMS
sustava. Ogranicenja i prednosti

Medu komercijalnim DBMS sustavima, u arhe-
ologiji se najcesce koriste Microsoft Access?! i File-
Maker.3? Za oba je karakteristi¢na lokalna metoda
rada: instalirani su na osobno racunalo i mogu ma-
nipulirati jedino bazama podataka s tog racunala
ili najdalje s lokalnog intraneta. Oba se primjen-
juju jer su relativno jeftini i jednostavni za upotre-
bu (osobito FileMaker). Najveée ogranicenje ovih
aplikacija je nedostatak moguénosti dijeljenja po-
dataka: bududi da se radi o softveru koji obraduje
podatke s jednog osobnog racunala, obi¢no samo
jedan korisnik upravlja podacima.

Potreba da se arhive dijele vrlo je Cesta u
slu¢aju multidisciplinarnog tima koji radi na istom
projektu arheoloskog istrazivanja: ako razlicite
istrazivacke jedinice vrse unos novih podataka pos-
toji rizik gubljenja kontrole i nemoguénosti da se
prepozna najrecentnija verzija arhive. Drugi oz-
biljan problem koji utjece na kvalitetu konacnog
rezultata je nadogradnja softvera: proizvodaci
softvera proracunatim marketinskim potezima
Cesto prisiljavaju potrosace da kupuju najnovija
izdanja koja su ¢esto nekompatibilna s ranijim ver-
zijama. Posljednje (ali ne i najmanje vazno) pitanje
je sigurnost podataka: lokalni DBMS sustav, poseb-
no u slucaju fizickih osteéenja osobnog rac¢unala u
kojem su podaci pohranjeni, stalno je izlozen riziku
djelomic¢nog ili potpunog gubitka podataka, sto je
razlog Cestih dodatnih pohranjivanja na vanjskim
uredajima (hard disk, CD, DVD).

Zbog spomenutih razloga doslo je do niza ek-
sperimenata s online arhivama koji se temelje na
serverskim sustavima otvorenog koda, koji su usmje-
reni ka rjeSavanju problema velikih troskova komer-
cijalnih licenci za softver i sigurnog pohranjivanja
podataka. Ovi web-bazirani sustavi pohranjivanja
predstavljaju pravu "revoluciju", ne samo u up-
ravljanju podacima nego i u istrazivackoj metod-
ologiji umrezavanja. Serverski sustavi omogucuju
preliminarno ucinkovito rjesenje za sigurnost po-
dataka kroz pohranjivanje razlicitih arhiva na vanj-
skom serveru koji je povezan s korisnikovim osob-
nim racunalom preko interneta. Cijeli DBMS sustav
(aplikacije i sadrzaj) takoder je instaliran na istom
serveru ¢ime podaci postaju privremeno dostupni

31 Microsoft Inc.
32 Apple Inc.



Erika Vecchietti: BEYOND METHODOLOGY AND PRACTICE... / VISE OD METODOLOGIJE I PRAKSE...

to multiple users (at different stages of access and
control) without installing any additional software
on each PC. Regarding the costs, web-based licensed
DBMS are very expensive and almost inaccessible;*
however, the development of open-source free and
very cheap DB engines* for online data manage-
ment has led to significant results, comparable to the
licensed DBMS.

The obtainable benefits of these kind of server
side web-based DBMS are: the opportunity to read
and modify the records, through the internet, by an
indefinite numbers of users or research units; all the
updates will then be available in real time to all of
the extended research group. Each user, or each re-
search unit, will then become a node of a wider re-
search network, thus implementing the potentiality
of a multidisciplinary approach.

The real limit of this kind of technology is the
need for a permanent internet connection. This
handicap will be overcome by the rapid spread of
cheap internet mobile connections. As a different so-
lution, the flexibility of these kinds of systems grant
an easy portability* to and from traditional local
client side DBMS (FileMaker, Access...).

4.2. Web-based archaeological archives:
state of the art

The "frontier" character of the research on web-
based archaeological archives means very few
experiences published in sectional journals and
proceedings with a major number of on-going
experiments scattered throughout the web. Judg-
ing by these sources, it is possible to sketch some
guide-lines on the state of the art of open-source
applications for the web-based management and
editing of cultural heritage projects.

From a methodological point of view, the poten-
tials of the DBMS are universally accepted, with a par-
ticular focus on data collection and sample selection,
which deeply condition the final interpretation and
the future research steps.® Recently, the issue of com-

33 See, for example, Oracle (http://www.oracle.com). An interesting
project was developed through Oracle, whose object is "to make
widely available on the Internet [...] a detailed Roman amphora
type and fabric series" (D. F. WILLIAMS, 2006, 332-333).

34 MySQL, PostgreSQL.

35 For migration problems, see the specific section on http://bradypus.
net.

36 D. MANACORDA, 2004, 116-118; A. D’ANDREA, 2006, 18.
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brojnim korisnicima (na razli¢itim stupnjevima pris-
tupa i kontrole) bez instaliranja dodatnog softvera
na svakom osobnom rac¢unalu. Sto se ti¢e troskova,
web-bazirani licencirani DBMS sustavi su vrlo skupi
i gotovo posve nepristupacni;® ipak razvoj otvorenih
i jeftinih DB mehanizama34 za online upravljanje ba-
zama podataka dao je znacajne rezultate, usporedive
s licenciranim DBMS sustavima.

Prednosti web-baziranih serverskih DBMS sus-
tava su: prilika da neograniceni broj korisnika
ili istrazivackih jedinica pristupi podacima i da ih
modificira preko interneta a sve promjene su zatim
dostupne u stvarnom vremenu cijeloj proSirenoj
istrazivackoj grupi. Svaki korisnik, ili istrazivacka
jedinica Ce tako postati ¢vor u S$iroj istrazivackoj
grupi implementiraju¢i na ovaj nacin mogucnost
multidisciplinarnog pristupa.

Stvarno ograniCenje ove vrste tehnologije je
potreba za stalnom internetskom vezom. Ovaj ne-
dostatak e biti rijeSen brzim Sirenjem jeftinih in-
ternetskih mobilnih veza. Kao drugo rjesenje, flek-
sibilnost ove vrste sustava omogucava jednostavnu
prenosivost® do i od tradicionalnih lokalnih klijent-
skih DBMS sustava (FileMaker, Access...).

4.2. Web-bazirane arheoloske arhive:
dosadasnja dostignuca

"Grani¢ni" karakter istrazivanja web-baziranih
arheoloskih arhiva dovodi do toga da je vrlo malo
iskustava o toj temi objavljeno u stru¢nim radovima
te da je najveéi dio tekucih aktivnosti "razbacan" po
internetu. Prema tim izvorima mogu se izvuéi neke
smjernice najnovijih dostignuca aplikacija otvore-
nog koda za web-bazirano upravljanje i uredivanje
projekata kulturne bastine.

S metodoloskog stajalista, potencijali DBMS
sustava su univerzalno prihvaceni, s posebnim
fokusom na sakupljanje podataka i selekciju
uzoraka, $to znacajno utjeCe na konacnu inter-
pretaciju i buduce postupke u istrazivanju.’® U
zadnje vrijeme, postavilo se pitanje komunikacije

33 Usp: Oracle (http://www.oracle.com). Oracle je razvio zanimljiv
projekt kojemu je cilj "da ucini Siroko dostupnim na internetu [...]
deteljan prikaz tipova i fakture rimskih amfora" (D. F. WILLIAMS,
2006, 332-333).

34 MySQL, PostgreSQL.
35 O prenosenju podataka vidi poglavlje na tu temu na http://
bradypus.net.

36 D. MANACORDA, 2004, 116-118; A. D’ANDREA, 2006, 18.
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munication between different archive structures has
been raised,’” with difficulties caused by the variety
of non-cross platform closed formats. The following
list, absolutely not exhaustive, aims at contextualiz-
ing the present experimentation in the wider national
Italian and international context, deeply involved in
the research into open formats as a mean to share and
increase knowledge and communication.

The most advanced experimentation in the field
of online databases for archaeology, based on open
source applications, are those carried out by the
University of Siena*® and the Universities of Bologna
and Milano-Bicocca (PO-BASyN)*, both developed
as projects with a strong aspect of material culture
analysis in relation to its territorial frame, with the
aim of reconstructing the social, economic and de-
mographic patterns of ancient societies. In particu-
lar, the implementation of online databases reflects
a primary need to share data in Web-GIS environ-
ments, with territorial archives extremely useful for
both research and preservation purposes.

Of significant interest in this field is the IRWEB
project (Superintendency of the Archaeological
Heritage of Lombardy),* aimed at documenting
and monitoring the state of conservation of rock
art in Lombardy, based on MySQL and PHP, with
a methodology homogeneous and compatible with
the ICCD standards.

A project for the knowledge and the conser-
vation of the medieval heritage in the area of the
Marchesato of Saluzzo (CN), carried out, among
many institutions, by the University of Turin, is the
PICA project (Portale Informatico Culturale per le
Alpi occidentali),! a web portal gathering infor-
mation on the archaeological and artistic evidence
in this territory not only for research, but also for

37 A.D’ANDREA, 2006, 17.
38  G. MACCHI JANICA, 2006.

39 PO-BASyN (PO Valley and Bronze Age Settlement Dynamics):
http://www.archeoserver.it. We wish to thank M. Cattani and B.
Rondelli, involved in the Scientific Direction of the project, for the
information.

40 Further information on the website: http://www.irweb.it. A paper
is also available on the website by R. Poggiani Keller et al.: La
catalogazione ed il monitoraggio conservativo dell’Arte Rupestre
su Internet: il progetto IRWEB della Soprintendenza per i Beni
Archeologici della Lombardia.

41 D. DEMARCHI, G. DI GANGI, C. M. LEBOLE, 2006, 505-
508, note No. 49. An archive available online recording the
archaeological remains in a certain territory is the basis for the
preliminary knowledge, census and conservation of the buried
and excavated evidence. At different levels of control and access,
online archives may become a powerful means of control and
coordination, mostly for the local institutions (Municipalities,
Superintendencies).
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izmedu raznih arhivskih struktura®” s teskoéama
koje proizlaze iz raznih zatvorenih formata koji
nisu viseplatformski. Popis koji slijedi, niposto
cjelovit, pokusava kontekstualizirati sadasnje eks-
perimentiranje na Sirem nacionalnom talijanskom
i internacionalnom nivou, koje je usko povezano
s istrazivanjem otvorenih formata kao sredstvima
sirenja i poveéavanja znanja i komunikacije.

Najprogresivnija iskustva u polju online baza
podataka za arheologiju koje se temelje na ap-
likacijama otvorenog koda imaju Sveudiliste u
Sieni®® i SveuciliSta u Bolonji i Milanu-Bicocca (PO-
BASyN),* oba razvijena kao projekti za analizu ma-
terijalne kulture u odnosu na njen teritorijalni okvir,
s ciljem rekonstrukcije socijalnih, ekonomskih i de-
mografskih obrazaca starih drustava. Implementaci-
ja online baza podataka je primarna pretpostavka za
dijeljenje podataka u Web-GIS okruzenju s teritori-
jalnim arhivama koje su vrlo korisne pri istrazivanju
i poslovima ocuvanja.

IRWEB projekt*’ (Zavod za zastitu arheoloskog
nasljeda Lombardije) posebno je vazan u ovom
kontekstu. Usmjeren je ka dokumentiranju i
nadziranju stanja konzervacije petroglifa i pik-
tografa u Lombardiji a temelji se na MySQL i PHP,
s metodologijom uskladenom i kompatibilnom s
ICCD standardima.

PICA projekt (Portale Informatico Culturale
per le Alpi occidentali) je projekt o proucavanju i
konzervaciji srednjovjekovnog nasljeda u podrudju
Marchesata u Saluzzu (CN), u ¢ijem je izvodenju
sudjelovalo i Sveudiliste u Torinu.*' Rije¢ je o in-
ternetskom portalu koji prikuplja informacije o
arheoloskim i umjetnickim nalazima ne samo u svrhu
istrazivanja ve¢ i zbog turizma i edukacije. PICA
projekt je razvijen kroz PortgreSQL i MapServer,

37 A. D’ANDREA, 2006, 17.
38 G. MACCHI JANICA, 2006.

39 PO-BASyN (PO Valley and Bronze Age Settlement Dynamics):
http://www.archeoserver.it. Zahvaljujem M. Cattaniju i B.
Rondelliju na informaciji.

40 Dodatne informacije dostupne su na http://www.irweb.it. Na istom
mjestu je dostupan i rad R. Poggiani Keller et al.: La catalogazione
ed il monitoraggio conservativo dell’Arte Rupestre su Internet: il
progetto IRWEB della Soprintendenza per i Beni Archeologici della
Lombardia.

41 D. DEMARCHI, G. DI GANGI, C. M. LEBOLE, 2006, 505-
508, bilj. 49. Arhiv o arheoloskim ostatcima na nekom podrudju
dostupan online je osnovica za preliminarne spoznaje, vrednovanje
i zastitu kako iskopanih nalaza tako i onih jos pod zemljom. Na
razli¢itim razinama kontrole i dostupnosti, online arhive mogu
biti snazno sredstvo nadzora i koordinacije, poglavito za lokalne
institucije (lokalna uprava, konzervatorski uredi).
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tourism and education. The PICA project is devel-
oped through PortgreSQL and MapServer, two open
source applications for web based management of
archives and geographic (cartographic, spatial) in-
formation (WebGIS).

Many other projects* involve open formats and
the use of the web to share knowledge in a wider
network: among those, the Open Context project®,
a free, open access resource for the electronic publica-
tion of field research from archaeology and related
disciplines, providing a framework for users to search,
explore, analyse, and compare items from different
field projects and collections, and the Fasti On Line*,
a web-based GIS multilingual database containing
basic information for each site excavated for any pe-
riod in a given year, with, at the discretion of the site
director, the interim report for the year, together with
any further documentation. Through these kinds of
projects it is now possible to take a census of the cul-
tural and archaeological heritage sites in the world,
supplying everyone with the opportunity to enrich the
main archive through his own research project.

4.3. BraDypUS system: the reasons for a
web accessible DBMS for archaeology

The database used by the Burnum project is
BraDypUS,* a relational DBMS system able to fit,
through an extremely flexible structure,* a wide
range of archaeological research projects, joining
a simple utilization with the performing features
of highly widespread open source DBMS.

42 For an introduction to selected cases of archaeological projects
based on open source applications, see S. PESCARIN, 2006, 147-
152.

43 Website: http://www.opencontext.org. Open Context is developed
by the Alexandria Archive Institute (AAI) in collaboration with the
University of Chicago.

44 Website: http://www.fastionline.org. The Fasti On Line Project
is promoted by the International Association for Classical
Archaeology (AIAC).

45 The name of the system, which is the Latin name of the sloth,
contains the acronym BDUS also present in the former version
of the system (USdb: Stratigraphic Units database: http://www.
groma.info/usdb). For further information visit the BraDypUS
Project website: http://bradypus.net. We are very grateful to all the
research projects that have chosen BraDypUS system to manage
their archives.

46 The same flexible approach was investigated by 1. Hodder (E.
GIANNICHEDDA, 2002, 99): "The aim - to contextualise
specialist data (what does a burned bone look like at Catal);
and to empower and inform the excavation specialist by being
surrounded by information so that interpretation can be based on
full information. This has been conflictual and difficult [...] because
it involves breaking down barriers and boundaries - it involves
redefining the archaeological object" (I. HODDER, 1996).
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dvije aplikacije otvorenog koda za web-bazirano
upravljanje arhivama i geografskim (kartografskim,
prostornim) informacijama (WebGIS).

Mnogi drugi projekti** koriste otvorene for-
mate i internet da bi Sirili znanje u jednoj S$iroj
mrezi: medu njima valja spomenuti projekt Open
Context,* besplatni izvor informacija slobodnog
pristupa za elektronsko objavljivanje terenskih
istrazivanja iz arheologije i srodnih disciplina, koji
pruza okvir korisnicima za trazenje, istrazivanje,
analizu i usporedbu podataka s raznih terenskih
projekata i zbirki. Fasti On Line** je web-bazirana
visejezicna GIS baza podataka koja sadrzi osnovne
informacije za svako nalaziste iskopavano u bilo
kojem periodu odredene godine s preliminarnim
izvjes¢em za tu godinu (s dopustenjem voditelja
istrazivanja) i s dokumentacijom. Kroz ovakve
projekte moguce je pregledati lokalitete kultur-
nog i arheoloskog nasljeda u svijetu, pruzajudi
svima priliku da obogate osnovni arhiv vlastitim
istrazivackim projektom.

4.3. BraDypUS sustav: razlozi mrezno
dostupnog DBMS sustava u arheologiji

Baza podataka koja se koristi u projektu Burnum
je BraDypUS,* relacijski DBMS sustav koji se moze
prilagoditi Sirokom spektru projekata arheoloskih
istrazivanja zbog fleksibilne  strukture,*
kombinirajuéi jednostavnu upotrebu sa znacajkama
upotrebe siroko rasprostranjenog DMBS sustava ot-
vorenog koda.

vrlo

42 Za uvod u odabrane primjere arheoloskih projekata koji su
utemeljeni na open source aplikacijama vidi S. PESCARIN, 2006,
147-152.

43  Website: http://www.opencontext.org. Open Context je razvijen
na Alexandria Archive Institute (AAI) u suradnji sa SveuciliStem u
Chicagu.

44  Website: http://www.fastionline.org. Fasti On Line projekt promice
se od strane International Association for Classical Archaeology

(ATAC).

45 Ime sustava sadrzi akronim BDUS koji se nalazi i u njegovom
prijasnjem imenu (USdb: Stratigraphic Units database: http://www.
groma.info/usdb). Za dodatne informacije vidi BraDypUS Project
website: http://bradypus.net. Zahvalni smo istrazivac¢ima koji su
odabrali BraDypUS za upravljanje svojim podacima.

46 S istim fleksibilnim pristupom je eksperimentirao 1. Hodder
(E. GIANNICHEDDA, 2002, 99): "The aim - to contextualise
specialist data (what does burned bone look like at Catal); and to
empower and inform the digger specialist by being surrounded by
information so that interpretation can be based on full information.
This has been conflictual and difficult |[...] because it involves
breaking down barriers and boundaries - it involves redefining the
archaeological object" (1. HODDER, 1996).
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Online archive for the Burnum project (BraDypUS). The archaeological finds database, visualization as a list

(data entry: M. Mambelli).

Online arhiva projekta Burnum (BraDypUS). Baza podataka za arbeoloske nalaze, vizualizirana kao popis

(unos podataka: M. Mambelli).

The need for flexibility comes from a deep knowl-
edge of the archaeological experience: the complexity
of every single archaeological approach towards the
subject compelled us to develop different solutions,
able to enrich and increase the value of the archaeo-
logical record through a real time constantly up-to-
date link to the wider archaeological context.*”

The need to refer each record to its context, and
to keep the specificity of each research project, led
to the creation of targeted BraDypUS installations,
consisting of ad hoc online archives (tables for al-
phanumeric, raster, vectorial data, etc.) with differ-
ent privilege levels; each table is related to the whole
archive in a continuous and dynamic dialogue. The
potentially unlimited connections between every sin-

47 For an introduction of the contextual or post-processual
methodology in archaeology, see recently E. GIANNICHEDDA,
2002, 87-108, in particular 89-92; D. MANACORDA, 2008, 223-
226.

Potreba za fleksibilnos¢u dolazi iz poznavanja
arheoloskog iskustva: kompleksnost svakog poje-
dinog arheoloskog pristupa odredenoj temi nas je
motivirala da razvijemo razliita rjesenja, koja mogu
obogatiti i povecati vrijednost arheoloskih podataka
u stvarnom vremenu kroz konstantnu vezu sa Sirim
arheoloskim kontekstom.*”

Potreba da se svaki zapis poveze sa svojim kon-
tekstom kao i potreba da se zadrzi specifi¢nost
svakog istrazivackog projekta, dovela je do stva-
ranja ciljane BraDypUS instalacije koja se sastoji
od ad hoc online arhiva (tablice za alfanumericke,
rasterske, vektorske podatke itd.) s razli¢itima razi-
nama prioriteta: svaka tablica je povezana s cijelim
arhivom u stalnom i dinami¢nom dijalogu. Potenci-

47 Za uvod u kontekstualnu i post-procesualisticku arheolosku
metodologiju vidi: E. GIANNICHEDDA, 2002, 87-108 (poglavito
89-92); D. MANACORDA, 2008, 223-226.
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gle record in each archive empower the features of
flexibility in the system.*

The collaborative working methodology pro-
posed here makes it possible to upgrade records of
archaeological activity, and restore the coherence of
the archaeological unitary context, often scattered in
an increasingly analytical documentation (Fig. 10).

4.4. BraDypUS technical issues

The BraDypUS system is a software package using
as an engine the open source server side relational
DBMS (RDBMS) MySQL.

MySQL is one of the best and fastest RDBMS
available at the moment, and has the added feature
of being the most widespread RDBMS on the net, be-
cause it is currently used in the creation of dynamic
websites. This capillary diffusion, together with the
open source structure, gives the BraDypUS system
stability and future data compatibility with a great
number of DBMS applications, with significantly
reduced management costs.* BraDypUS is based
on PHP, a free and open source programming lan-
guage, whose wide distribution, just like the engine
described above, offers future stability. Development
costs are kept low through the systematic use of free
software and libraries. No software installation is
required, only a simple Web browser*® is needed to
consult a database managed by BraDypUS.

The use of free and cheap applications, together
with the constant reduction of the costs for the ba-
sic technology, will soon lead to a rapid transfor-
mation of archaeological methodology as a whole:
the "text" will finally be placed into its "con-text",
enriching the initial data.

48 The augmented value is represented by the possibility, rarely taken
into consideration until today, of having the various typologies
of tables unified in a unified main information system: the
alphanumeric records previously have generally been managed
in singular thematic archives (for example, contexts, pottery,
coins, bones...), analyzed by different researchers, often without
any dialogue. With the server side BraDypUS system, every
individual researcher, or research unit, has the opportunity to
interact dynamically in real time (if they want) with the entire
research network (even with external projects). The first BraDypUS
installation for the management of survey and archaeological data
was SITARC, the database for the research project on the earlier
urbanization in Hellenistic and Roman Epirus.

49 Avoiding the risk of a "forced" upgrade at every new software
release.

50 The system is currently compatible with all the most common web
browsers (MS Internet Explorer, Safari, Opera); Mozilla Firefox is
the recommended one.
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jalno neogranicene veze izmedu svakog zapisa u sva-
koj arhivi omogucavaju fleksibilnost sustava.*
Metodologija zajednickog rada predlozena na
ovom mjestu omoguéava poboljsanje arheoloskih
zahvata, vradajuci koherenciju arheoloskom jedin-
stvenom kontekstu koji je ¢esto rastrkan u doku-
mentaciji koja je sve vise analiticka (SI. 10).

4.4, BraDypUS: tehnicki detalji

BraDypUS sustav je softverski paket koji kao me-
hanizam koristi serverski relacijski DBMS (RDBMS)
sustav otvorenog koda MySQL.

MySQL jedan je od najboljih i najbrzih RD-
BMS sustava (relacijskih sustava upravljanja ba-
zom podataka) koji su trenutno dostupni. K tomu
je 1 najrasireniji RDBMS sustav na internetu jer se
trenutno koristi u izradi dinamickih web stranica.
Ova "kapilarna difuzija", zajedno sa strukturom
otvorenog koda, osigurava sustavu BraDypUS sta-
bilnost i buduéu kompatibilnost podataka s velikim
brojem DBMS aplikacija sa znacajno smanjenim
troskovima odrzavanja.* BraDypUS se temelji na
PHP-u, skriptnom programskom jeziku, besplat-
nom i otvorenog koda, ¢ija Siroka distribucija, kroz
gore opisani mehanizam, jam¢i buduéu stabilnost.
Troskovi razvoja se odrzavaju niskim kroz sustavnu
upotrebu besplatnog softvera i digitalnih knjiznica.
Nije potrebna instalacija softvera nego samo jednos-
tavan mrezni preglednik®® da bi se konzultirala baza
podataka kojom upravlja BraDypUS.

Upotreba besplatnih i jeftinih aplikacija, zajedno
sa stalnom redukcijom troskova osnovne tehnolo-
gije, dovesti ¢e do brze transformacije cjelokupne
arheoloske metodologije: "tekst" ¢e konacno biti
stavljen u "kontekst", obogacujuéi pocetne podatke.

48 Dodana vrijednost sastoji se od moguénosti, koja je do nedavno
rijetko uzimana u razmatranje, da se razliCite tipologije tablica
unificiraju u jedinstven sustav informacija: alfanumericki podaci
su se do nedavno obradivali u tematskim arhivama (npr. kontekst,
keramika, novac, kosti...) koje su analizirali razli¢iti znanstvenici
Cesto bez ikakvog dijaloga. Uz koristenje sustava BraDypUS svaki
pojedini istraziva¢ ili grupa istrazivaca ima mogucnost dinamicne
interakcije u realnom vremenu (ako je to njihova Zelja) s cijelom
istrazivackom mrezom. Prva BraDypUS instalacija za upravljanje
istrazivac¢kim i arheoloskim podacima je bila SITARC, baza
podataka istrazivackog projekta o urbanizaciji helenistickog i
rimskog Epira.

49 Tako se izbjegava rizik obaveznog obnavljanja sa svakom novom
verzijom softwera.

50 Sustav je kompatibilan sa najées¢im web-preglednicima (MS
Internet Explorer, Safari, Opera); preporucuje se Mozilla Firefox.
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5. CONCLUSIONS: THE BURNUM PROJECT
STRATEGY: HIGH-QUALITY RESEARCH
AND EDUCATIONAL AIMS

As well as issues of methodology and networking,
the educational aim plays a relevant role in the Bur-
num Project: the international summer school "See-
ing Beneath the Soil" (promoted by the Centro Stu-
di per I’Archeologia dell’Adriatico and directed by
G. Sassatelli) was conceived with the specific goal
of disseminating basic knowledge about the kind
of technologies and procedures illustrated above, in
order to develop a common "methodological" lan-
guage between the two shores of the Adriatic Sea
and to encourage the implementation of interna-
tional cooperation in the definition of widely shared
guidelines and practices (Fig. 11).

The high-quality knowledge disseminated by the
summer school is also a starting point to prepare
younger students and researchers to face the needs

FiG. r1./SL. 11.
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5. ZAKLJUCAK: STRATEGIJA PROJEKTA
BURNUM - VISOKO KVALITETNI
ISTRAZIVACKI I OBRAZOVNI CILJEVI

Osim pitanja metodologije i umrezavanja, obra-
zovni ciljevi igraju vaznu ulogu u projektu Bur-
num. Medunarodna ljetna skola "Seeing Beneath
the Soil " (pod pokroviteljstvom Centro Studi per
I’Archeologia dell’ Adriatico kojega vodi G. Sassatel-
li) nastala je sa specificnim ciljem Sirenja osnovnih
saznanja o prije opisanoj tehnologiji i postupcima,
da bi se razvio zajednicki "metodoloski" jezik medu
dvjema obalama Jadrana i da bi se potaklo imple-
mentaciju medunarodne kooperacije definiranjem
opceprihvaéenih smjernica i praksi (S 11).

Visoko kvalitetno znanje koje se prezentiralo
i u ljetnoj skoli polazisna je toc¢ka za pripremanje
studenata 1 istrazivaca za moguénosti zaposlen-
ja u arheologiji i srodnim disciplinama (posebice
topografiji i geofizici): smatramo da osnovno znanje

Poster of the Summer school "Seeing Beneath the Soil" (2007 edition).

Poster ljetne skole "Seeing Beneath the Soil" (izdanje: 2007).

Research partners:

- Centro di GeoTecnologie
(Universita i Siena)

m.sr.A. - Dipartimento di
bientali (Unnversta df &a'ognq}

y Hrvatska)

(Or information, program and apphcatiorﬁ
=" www.groma.info/summerschool

o: Pier Lvigi Giorgi
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of the occupational opportunities available in ar-
chaeology and in all related disciplines (in particular,
topography and geophysics): we think in fact that a
basic know-how about the most widespread and ef-
fective applications of technology in archaeological
research may supply students the critical and scien-
tific means to choose the best means to intervene in
different contexts.

High-quality education is the fundamental basis
for high-quality archaeological research: investing in
young researchers hence enhances the positive po-
tentialities for the future of the cultural and archaeo-
logical heritage (Fig. 12).

i P

Gt
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o najrasirenijim i ucinkovitim aplikacijama u teh-
nologiji arheoloskog istrazivanja moze pruziti stu-
dentima kriticka i znanstvena sredstva za odabir naj-
boljeg nacina djelovanja u razlic¢itim kontekstima.
Visoko kvalitetno obrazovanje temelj je visoko
kvalitetnog arheoloskog istrazivanja: ulaganje u
mlade istrazivace znaci osnazivanje dobrih potenci-

jala za buduénost kulturnog i arheoloskog nasljeda
(SI. 12).

Teachers and students of the summer school "Seeing Beneath the Soil" (2007) with Prof. N. Cambi in Split.
Nastavnici i studenti ljetne skole "Seeing Beneath the Soil" (2007) s profesorom N. Cambijem u Splitu.
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