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Stotinu i trideset godina nakon prvog istraZivanja Zeljeznodobne
nekropole u Bermu, tijekom 2013. g. provedeno je probno
arheolosko sondiranje na lokalitetu. Tom je prilikom otkriven
Zarni grob datiran u sam poletak koristenja ove nekropole.
U Hanku su predstavjeni rezultati istraZivanja koja su osim
samih arheoloskih iskopavanja i analize materijala obuhvatila
i MDCT snimanje pronadenog Zarnog groba, restauraciju
arheoloskih nalaza te razlitite druge analize koje su upotpunile
spoznaje o karakteru i dataciji pronadenog arheoloskog
materijala.
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In the course of 2013, one hundred and thirty years after the first
excavation of the Iron Age necropolis at Beram, an archaeological
test trench was conducted on the site. An urn grave was discovered
during the works, which was dated to the very beginning of
this necropolis. The results of the excavations are presented in
this paper, which, except for the archaeological excavations and
analysis of material, also encompassed an MDC'T" survey of
the discovered grave, the restoration of archaeological finds, and
various other analyses that filled in the unknowns regarding the
character and dating of the unearthed archaeological material.
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UVOD

rednjovjekovni gradi¢ Beram razvio se na vrhu

brezuljka koji dominira samim zavr$etkom kraske
udoline Limske drage, prirodne komunikacije koja
je zasigurno oduvijek sluzila kao poveznica izmedu
zapadne istarske obale 1 unutrasnjosti Poluotoka.
Limska draga se podno Berma $iri stvarajuéi takozvanu
Beramsku valu, $iroku oko 500 m, bogatu obradivim
povrsinama. Ne ¢udi stoga $to je jos tijekom prapovijesti
na toj poziciji funkcioniralo gradinsko naselje (sl. 1, 2).

Sl. 1 Karta Istre s naznacenim poloZajem Berma

Fig. 1 Map of Istria with the marked position of Beram

Po misljenjima istraziva¢a koji su se u svojim radovima
doticali Berma, prapovijesno naselje bilo je opasano s
vise koncentri¢nih gradinskih bedema (Amoroso 1885,
57; Lonza 1977, 56; Kucar 1979, 88). Prvi spomen
Berma kao jednog od istarskih kasteliera nalazimo kod
Kandlera u njegovu djelu Indicazioni per riconoscere le
cose storiche del Litorale: manoscritto ad uso del Conservatore
pel Litorale (Kandler 1855), no jedini egzaktni podaci o
beramskom naselju kojima raspolazemo prikupljeni su
prilikom istrazivanja pripadajuée nekropole, smjestene na
nizim dijelovima jugozapadne padine brezuljka. Zarnu
nekropolu beramske gradine u nekoliko su navrata
tijekom 1883. godine istrazivala ¢ak trojica istrazivaca.
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INTRODUCTION

he medieval town of Beram developed atop of a

hillock that dominates the far end of a Karst valley
called Limska Draga, which is a natural communication
that always served as a link between the western coast
of Istria and the interior of the peninsula. Limska Draga
widens at the foot of Beram, creating the so-called
Beramska Vala that is approximately 500 meters wide
and rich in fertile land. It is not surprising then that a
hillfort settlement functioned on this same location as
early as in the prehistoric period (Fig. 1, 2). According to
the opinions of explorers who in their papers touched
upon Beram, the prehistoric settlement was girded with
several concentric hillfort walls (Amoroso 1885, 57;
Lonza 1977, 56; Kucar 1979, 88). Kandler was the first
to mention Beram as one of the Istrian castellieri in his
work Indicazioni per riconoscere le cose storiche del Litorale:
manoscritto ad uso del Conservatore per il Litorale (Kandler
1855), but the only exact data about the settlement at
Beram which are at our disposal were gathered during
the excavation of its necropolis located on the nether
parts of the southwestern slope of the hillock. The urn
necropolis of the Beram hillfort was explored on several
occasions during 1883, and what is of particular interest is
that no less than three explorers headed the excavations.
These were at the same time the first archaeological
excavations conducted on any prehistoric site in Istria
(Mihovili¢ 2013, 10).
In the course of 2013, one hundred and thirty years
after the last archaeological excavations on this site, the
Division for Archaeological Heritage of the Croatian
Conservation Institute, together with Italian colleagues,

conducted a series of archaeological test trenches whose

Sl. 2 Zraéna fotografija Berma s naznalenim poloZajem nekropole
Fig. 2 Aerial view of Beram with the marked position of the necropolis
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To su ujedno bila 1 prva arheolosgka istrazivanja nekog
prapovijesnog lokaliteta u Istri (Mihovili¢ 2013, 10).

Tijekom 2013, stotinu 1 trideset godina nakon zadnjih
arheoloskih istrazivanja ovog lokaliteta, Sluzba za
arheolosku bastinu Hrvatskog restauratorskog zavoda,
zajedno s talijanskim kolegama, pokrenula je probna
arheoloska sondiranja koja su za cilj imala otkriti
potencijal nalazi$ta za njegova daljnja istrazivanja'.
Istrazivanja su iznjedrila nalaze koji sugeriraju
rasprostiranje nekropole 1 izvan dosad poznatih
gabarita, a s obzirom na pronadene nalaze poprimila
su multidisciplinarni karakter. Osim samih arheoloskih
istrazivanja ona su obuhvatila 1 MDCT snimanje
pronadenog zarnog groba, restauraciju arheoloskih nalaza
te razlicite druge analize koje su upotpunile spoznaje o
karakteru 1 dataciji pronadenog arheoloskog materijala.

Dosadasnja istrazivanja

Neposredni povod provedbi prvih istrazivanja beramske
nekropole bili su nalazi koji su tijekom 1883. g. stigli do
Carla Marchesettija, tadasnjeg ravnatelja Prirodoslovnog
muzeja u Trstu. Bio je to tek dio nestru¢no iskopanih
nalaza, otkrivenih prilikom radova na parceli Ivana
Martin¢iéa. Po svjedocenju sudionika, tom je prilikom
iskopano dvadeset 1 pet zarnih grobova na spomenutoj
parceli, dok je jo$ pet grobova iskopano tijekom
izgradnje ceste u podnozju beramskog brezuljka
(Marchesetti 1884, 419). Prilikom iskopavanja jos$ jedne
urne na posjedu I. Martin¢iéa, pazinski profesor H.
Podersay uspio je sacuvati grobnu zaru od destrukcije
te je zajedno s nekoliko pojedina¢nih predmeta poslati
u Tr$¢anski muzej (Marchesetti 1884, 419). Iako
Marchesetti prepoznaje vrijednost nalaza 1 Beram kao
potencijalno bogato arheolosko nalaziste, prvi istrazivac
beramske nekropole bio je Karl Moser, gimnazijski
profesor iz Trsta. On je prilikom preliminarnog
predstavljanja spomenutih nalaza, koje je C. Marchesetti
uprili¢io za ¢lanove tr$¢anskog drustva Societa Adriatica
di Scienze Naturali, prepoznao vaznost lokaliteta 1
odmah kontaktirao Ferdinanda von Hochstettera iz
prirodoslovnog muzeja u Becu. Jos iste godine mu je, uz
dopustenje 1 uz sredstva Prihistorische Kommision Carske

' Voditelj projekta bio je Josip Visnji¢, zamjenik voditelja Tihomir
Percan, a u arheoloskim istrazivanjima sudjelovali su i arheolozi
Dario Innocenti, SiniSa Pamié¢ i Ivica Plestina te Nenad
Kuzmanovi¢. Istrazivanja su provedena u suradnji s kolegama
iz Ospedali Riuniti iz Trsta te udruge Acaademia_Jaufre’ Rudel iz
Gradisce d’Isonzo, a financirao ih je Grad Pazin. Istrazivanja su
provodena na k.¢. 24/3 k.o. Beram. Posebno zahvaljujemo dipl.
ing.arh. Jadranki Drempetié, ¢ijim je zalaganjem ovaj projekt 1
pokrenut.

goal was to learn more about the potential of this
site, with a view of further excavations in the future!.
These excavations resulted in finds suggesting that the
necropolis extended itself beyond its heretofore known
expanse, and based on these finds these excavations
acquired a multi-disciplinary character. Except for the
archaeological excavations, these exploratory activities
also encompassed an MDCT survey of the discovered
grave, the restoration of archaeological finds, and various
other analyses that filled in the unknowns regarding the
character and dating of the unearthed archaeological

material.

The excavations conducted to date

The finds that found their way to Carlo Marchesetti,
the then director of the Natural Science Museum at
Trieste, in the course of 1883, triggered the initial
excavations of the necropolis at Beram. These included
only a part of the unprofessionally excavated finds that
were discovered during works on the plot of land owned
by Ivan Martin¢i¢. According to testimonies made by
individuals who participated in these excavations, on
this occasion twenty five urn graves were unearthed
on the aforementioned plot of land, and another five
graves were excavated during road-construction works
at the foot of the hillock at Beram (Marchesetti 1884,
419). During the excavation of yet another urn on the
estate of I. Martin¢i¢, H. Podersay, a professor from Pazin,
managed to salvage a grave urn from destruction, sending
it subsequently with a few more individual finds to the
museum at Trieste (Marchesetti 1884, 419). Although
Marchesetti recognized not only the value of the finds,
but also of Beram as a potentially rich archaeological
site, the first explorer of the necropolis at Beram was
nonetheless Karl Moser, a secondary school professor
from Trieste. It was he who during a preliminary
presentation of the aforementioned finds, which was
organized by C. Marchesetti for members of a society
from Trieste called Societa Adriatica di Scienze Naturali,
recognized the importance of the site and immediately
notified Ferdinand von Hochstetter from the Museum

1

This project was headed by Josip Visnji¢, his deputy was Tihomir
Percan, and the following archaeologists participated in the
archaeological explorations Dario Innocenti, Sini$a Pamié, Ivica
Plestina and Nenad Kuzmanovié. The excavations were carried
out in cooperation with the colleagues from Ospedali Riuniti at
Trieste, and the association Accademia Jaufre’ Rudel from Gradisca
d’Isonzo, and were financed by the City of Pazin. These excavations
were executed on cadastral plot 24/3 of the cadastral commune
of Beram. We would like to express our gratitude to Dipl. Ing.
Arh. Jadranka Drempeti¢, thanks to whose efforts this project was
started.
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akademije znanosti u BeCu, omoguceno istrazivanje
beramske nekropole. Radovi su trajali od 29. kolovoza
do 12. rujna, prilikom ¢ega je istrazeno 100 grobova
na posjedu Ivana Martin¢i¢a (Moser 1884). Otkriveni
materijal poslan je u Be¢, u Naturhistorisches Museum,
gdje se 1 danas cuva (sl. 3).
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Sl. 3 Plan dijela nekropole istraZenog prilikom Moserovil istraZivanja
(Moser 1884, Tab. II)

Fig. 3 Plan showing the section of the necropolis explored during Moser’s
excavations (Moser 1884, Tab. 11)

Vel pocetkom sljededeg mjeseca, isprovociran
Moserovim postupkom 1 u zelji da se dio nalaza zadrzi
u lokalnim muzejima, istrazivanja u Bermu nastavlja
Carlo Marchesetti, u ime Societa Adriatica iz Trsta.
Istrazuje na nekoliko parcela, prilikom ¢ega pronalazi
mnogobrojne pojedina¢ne predmete te zarne ukope
(Marchesetti 1883; Marchesetti 1884). Grada pronadena
tijekom ovih istrazivanja pohranjena je u Civici Musei di
Storia ed Arte u Trstu.
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of Natural Science at Vienna. That very same year,
accompanied by a permit, and the necessary financial
means put at his disposal by the Préhistorische Kommission
of the Imperial Academy of Sciences at Vienna, he was
able to conduct an excavation of the necropolis at Beram.
The works lasted from August 29 to September 12, and
in this period 100 graves were explored on the estate of
Ivan Martin¢i¢ (Moser 1884). The discovered material
was sent to Vienna, to the Naturhistorisches Museum,
where it is still kept (Fig. 3).

Already at the beginning of the following month,
provoked by Moser’s actions and wishing that some of
the finds remain in local museums, Carlo Marchesetti
continued with the excavations at Beram. He led
these excavations in the name of the Societa Adriatica
di Scienze Naturali from Trieste. He explored several
plots of land and in the course of this unearthed many
individual objects and urn interments (Marchesetti 1883;
Marchesetti 1884). The materials discovered in the course
of these excavations were deposited at the Civici Musei di
Storia ed Arte in Trieste.

The last in a series of explorers that in 1883 carried
out excavations in the area of the necropolis at Beram
was Andrea Amoroso, the then director of the Museo
provinciale from Pore¢. The excavations were executed in
the name of the Societa Istriana di Arceologia e Storia Patria’.
The necessary financial means were authorized by the
Regional Committee of the Istrian Assembly. The works
lasted from October 15 to 17, and from November 16
to 29, 1883. A total of 72 graves were unearthed during
Amoroso’s excavation (Amoroso 1885, 58).

All three of the aforementioned explorers published their
reports of these excavations (Fig. 4), and in accordance
with the then level of archaeological science, they
expressed their conclusions regarding the character of
the finds and their dating (Moser 1884; Marchesetti
1883; Marchesetti 1884; Amoroso 1885). They all
basically came to the correct conclusion that these were
prehistoric graves from the Iron Age, forming analogies
with sites from the same period, which were explored up
to that point in time. These papers also include drawings
of discovered materials, and they are especially valuable
and of particular importance for the finds kept at the
Civici Musei di Storia ed Arte, which had not undergone

2 Societa Istriana di Arceologia e Storia Patria was founded as a reaction
to Moser’s conduct, and already at its first assembly the society
founded the Provincial Archaeological Museum (Museo Archeologico
Provinciale) whose seat was at Pore¢ (Mihovili¢ 2012, 104).
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Posljednji u nizu istrazivaca koji su te 1883. g.
iskopavali na podruc¢ju beramske nekropole bio je
Andrea Amoroso, tadasnji upravitelj Museo Provinciale iz
Poreca. Istrazivanja su obavljana u ime Societa Istriana di
Arceologia e Storia Patria’, a njihovo financiranje odobrio
je Pokrajinski odbor Istarskog sabora. Radovi su trajali
od 15. do 17. listopada te od 16. do 29. studenog 1883.
g. U Amorosovim istrazivanjima otkrivena su ukupno
72 groba (Amoroso 1885, 58).

Sva trojica istrazivaca objavila su izvjestaje s provedenih
istrazivanja (sl. 4) te u skladu s tadasnjim razvojem
arheoloske znanosti iznijela zaklju¢ke o karakteru
nalaza 1 njihovoj dataciji (Moser 1884; Marchesetti
1883; Marchesetti 1884; Amoroso 1885). U osnovi
svi pravilno zaklju¢uju da se radi o prapovijesnim
grobovima iz zeljeznog doba, a paralele povlace s do
tada istrazenim istovremenim nalazistima. Posebna su
vrijednost ovih ¢lanaka crtezi pronadenog materijala,
§to je osobito vazno za nalaze koji se ¢uvaju u
trs¢anskom Civici Musei di Storia ed Arte za koje do
danas nije napravljena sustavna analiza niti su adekvatno
publicirani’.

Drugaciju sudbinu dozivjeli su nalazi pohranjeni
u Naturhistorisches Museum u Becu. Naime, te je
nalaze, prikupljene tijekom Moserovih istrazivanja,
u sklopu izrade diplomskog rada nacrtala i obradila
Vladimira Kucar (Kuc¢ar 1979), sto predstavlja do danas
najsustavniji rad o beramskom materijalu.

Dosadasnje spoznaje o beramskoj nekropoli

Medu grobovima koje je V. Kucar obradila prevladavali
su oni u jednostavnoj grobnoj jami sa zarom koju je
pokrivala jedna ili vise kamenih ploc¢a (a pozzeto).
Kod manjeg broja grobova spominje se oblik kamene
skrinje (a cassetina), dok su treci zastupljeni oblik bile
jednostavne grobne jame u kojima su spaljene kosti
1 prilozi bili stavljani na dno groba. U dva slucaja
pronadene su zidane grobnice s devet, odnosno pet
pripadajuéih zara (Kucar 1979, 90-111; Cestnik 2009,

> Societa Istriana di Arceologia e Storia Patria osnovana je kao reakcija
na Moserov postupak, a ve¢ na svojoj prvoj sjednici drustvo
je osnovalo Arheoloski pokrajinski muzej (Museo Archeologico
Provinciale) sa sjedistem u Pore¢u (Mihovili¢ 2012, 104).

* Grada prikupljena prilikom istrazivanja A. Amorosa bila je
pohranjena u Museo Provinciale u Pore¢u, a za vrijeme Drugog
svjetskog rata otpremljena je u Trst, odakle je trebala biti vrac¢ena
Arheoloskom muzeju Istre u Puli. Danas se medutim u inventaru
pulskog muzeja nalaze tek dvije keramicke Zare, od kojih je jedna
parcijalno o¢uvana, te ulomak bronc¢ane lepeze (Mihovili¢ 2012,
107).

eaden 1BE] g (MarcheseS) 1) g (Marceesen)
o ot i TANY Pldarchanttt]  grcanated i 1. (Mwctersnttd

SONDA 1

Sl. 4 Katastarski plan Berma s oznalenim zonama svih dosadasnjih
istraZivanja (prema: Drempeti¢ 2003), s detaljnim geodetskim snimkom
sondi istraZenih 2013. godine
Fig. 4 Cadastral map of Beram showing the zones of all excavations carried
out to date (after: Drempeti¢ 2003), including a detailed geodetic survey of
the trenches explored in 2013

a systematic analysis and had not been adequately

published to date’.

The finds that were delivered to the Naturhistorisches
Museum at Vienna were treated differently. These finds,
discovered during the excavations conducted by Moser,
were drawn and processed within the framework of a
graduation thesis prepared by Vladimira Kucar (Kucar
1979), which at the same time represents the most
systematic paper covering the Beram material to date.

Past notions about the necropolis at Beram

Amongst the graves processed by V. Kucar dominated
those in the form of a simple sepulchral pit with an

* The materials discovered during the exploration conducted by A.
Amoroso were kept at the Museo Provinciale at Pore¢. During World
War II these materials were taken to Trieste from where they were
supposed to be returned to the Archacological Museum of Istria
at Pula. However, nowadays there are but two pottery urns in the
inventory of the museum from Pula, one of which is partially
preserved, and a fragment of a bronze fan (Mihovili¢ 2012, 107).
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98-99). Osim keramickih i1 bron¢anih zara, prilikom
istrazivanja pronadena je 1 veca koli¢ina grobnih priloga.
Najcesce se radilo o razli¢itim tipovima igala (29), perli
(13), bronc¢anih privjesaka (11), potom o keramickim
prsjenima (11), narukvicama (10), alatkama od kosti
i roga (8), fibulama (8), gumbima (3), nausnicama (2),
macevima (2), zeljeznim $ilima (2), brusnom kamenu
(1), pojasnoj kop¢i (1) te jednom $ljemu u funkciji zare
(Kucar 1979, 90-111; Cestnik 2009, 98-99). Nalazi koje
je objavila V. Kucar datirani su u razdoblje od Istra
IT do IV *. Rije¢ je o vremenu izmedu 9. 1 6. st. pr.
Kr., odnosno periodu Zeljeznog doba tijekom kojeg na
podrucju Istre obitavaju Histri.

Pojedini pronadeni luksuzni predmeti, importirani s
razlic¢itih dijelova Apeninskog poluotoka, kao sto su
daunijski krater, bron¢ane posude 1 dijelovi bronc¢anih
lepeza, koni¢na kaciga i oruzje, svjedoce o posebnom
statusu Berma 1 njegovih stanovnika tijekom zeljeznog
doba (Mihovili¢ 2013, 88).

Ritus incineracije u arheoloskom kontekstu

Jedna od osnovnih karakteristika kojom se zeljezno
doba u Istri moze diferencirati od prethodnih razdoblja
jest koristenje spaljivanja kao grobnog ritusa. Za
razliku od bronc¢anog doba Istre kada se u grobnom
ritusu koristi skeletno pokapanje pod tumulima,
krajem drugog tisuéljeéa prije Krista, odnosno od
kasnog bron¢anog doba pocinje se iskljucivo koristiti
spaljivanje pokojnika (Gabrovec, Mihovili¢ 1987, 320).
Ovakva novost u na¢inu pokopa u tom je trenutku
Istru odvojila 1 od susjedstva, s kojim je u prethodnom
razdoblju bila najtjesnje povezana (Gabrovec, Mihovili¢
1987, 334). Do danas je u Istri poznato tek 29° zarnih

* Osim nalaza koji pripadaju zeljeznom dobu, iz Berma su poznati
pojedini nalazi koji pripadaju nekim drugim periodima koristenja
ovog lokaliteta. Poznato je primjerice nekoliko litickih nalaza koje
je objavio Marchesetti, a koji su pripadali tadasnjoj privatnoj zbirci
labinskog odvjetnika Antonija Scampicchija (¢lan labinske plemicke
obitelji koji je zivio izmedu 1830.1 1912. g., bio je odvjetnik 1
zastupnik u Istarskom saboru, a u viSe navrata i gradonacelnik
Labina. Bavio se geologijom i arheologijom pa je u svojoj palaci
ustanovio prvu istarsku muzejsku zbirku). Oni vjerojatno datiraju
iz vremena prije koristenja same nekropole (Marchesetti 1883, 424,
fig. 1-4). Marchesetti je prilikom svojih istrazivanja pronasao i niz
predmeta iz antickog perioda, medu kojima se isticu numizmaticki
nalazi iz vremena vladavine careva Valerijana, Hadrijana, Maksencija,
Galijena 1 Konstantina (Marchesetti 1884, 266).

To su nekropole: Nezakcij, gandalja, Punta Kasteja, Pula, Oracina
- Prezenak, Rovinj - Sv. Fuma,Val Faborso - Val Saline, Sv. Martin
Limski, Limska gradina, Kringa, Beram, Bumberi¢ - Krug, Gradina
- Geroldia, M. Ricco - Sv. Martin, Picugi I-III, Duga¢a - Varvari,
Radovac - Antonci, Puné¢an, Sv. Martin Tarski, Sv. Dionizij, Nova
Vas - Valaron, Kastelir, Kastel kod Buja, Kas¢erga, Bale, Sv. Jelena,
Mariskiéi (Mihovili¢ 1995, 285, Abb. 2; Mihovili¢ 2013, sl. 25).
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urn covered with one or more stone slabs (a pozzeto).
A chest box form is mentioned in conjunction with a
smaller number of graves (a cassetina), while the third
form represented here consists of simple sepulchral pits
in which the bones of the deceased were cremated and
offerings placed at the base of the grave. In two instances,
masoned graves were discovered, containing nine and five
urns respectively (Kucar 1979, 90-111; Cestnik 2009, 98-
99). Apart from pottery and bronze urns, a large quantity
of grave offerings was likewise discovered during the
excavations. Most often these offerings consisted of
different types of pins (29), beads (13), bronze pendants
(11), pottery whorls (11), bracelets (10), implements
made of bone and horn (8), fibulae (8), buttons (3),
earrings (2), swords (2), iron awls (2), a grindstone (1),
a belt buckle (1), and a helmet that was used as an urn
(Kucar 1979, 90-111; Cestnik 2009, 98-99). The finds
published by V. Kuc¢ar were dated into the Istria II to IV
period*. We are talking about the period between the 9*
and the 6™ century BCE, i.e., the Iron Age period during
which the Histri lived on the territory of Istria.

The special status of Beram and its inhabitants during the
Iron Age period reflects itself in the discovery of some
luxurious objects that were imported from different parts
of the Apennine Peninsula, such as a Daunian krater,
bronze vessels and parts of bronze fans, a conical helmet
and weapons (Mihovili¢ 2013, 88).

The incineration rite in an archaeological
context

One of the main characteristics on the basis of which
we can differentiate the Iron Age in Istria from previous
periods of time was the use of incineration as a sepulchral
rite. As distinguished from the Bronze Age in Istria, when
skeleton burials under tumuli were used in sepulchral
rites, towards the end of the 2™ millennium, i.e., from

* Apart from finds that belong into the Iron Age, there are also
individual finds that were unearthed at Beram, which belong into
other periods of time when this site was in use. For example, several
lithic finds that were published by Marchesetti are known, which
used to be part of a private collection of Antonio Scampicchio,
who was a lawyer from Labin (Scampicchio was a member of a
noble family from Labin, who used to live there between 1830. and
1912. He was a lawyer and a deputy in the Istrian Assembly, and
several times he was also the mayor of Labin. He was interested in
geology and archaeology and in his palace he established the first
Istrian museum collection). They probably date from the period
before the necropolis itself began to be used (Marchesetti 1883,
424, Fig. 1-4). During his excavations, Marchesetti also discovered
a series of objects from the Roman period, amongst which are
numismatic finds from the period of emperors Valerian, Hadrian,
Maxentius, Gallienus and Constantin (Marchesetti 1884, 266).
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nekropola, $to je s obzirom na brojnost gradina prili¢no
oskudno, a samo je manji broj istrazen, i to mahom
jos krajem 19. ili pocetkom 20. st. (Amoroso 1889;
Cestnik 2009; Gabrovec, Mihovili¢ 1987, 320; Kucar
1979; Mihovili¢ 1995, 285, Abb. 2; Mihovili¢, Terzan,
Hainsel, Matosevié, Becker 1999, 32; Mihovili¢ 1972;
Mihovili¢ 2001; Mihovili¢ 2013, 60).

Kako je ve¢ naglaseno, tijekom zeljeznog doba u Istri
se obavljala isklju¢ivo incineracija pokojnika, a ostaci su
se zatim izravno polagali u grob ili spremali u zaru koja
je stavljana u grob. Obi¢no su zeljeznodobne nekropole
smjestene izmedu glavnog 1 sporednog bedema naselja
te su Cesto oslonjene na obrambeni zid, $to znaci da je
sam bedem ve¢ morao postojati prilikom pocetka ukopa
(Gabrovec, Mihovili¢ 1987, 318).

Spaljivanje pokojnika obavljalo se unutar samih
nekropola na manjim vatri$tima ili na ustrinumu
neposredno uz nekropolu. Ustrinum, odnosno vatriste
u Bermu spominje Amoroso. On ga prepoznaje u
neposrednoj blizini nekropole, o ¢emu su po njegovoj
pretpostavci svjedocili crna zemlja 1 komadiéi ugljena
(Amoroso 1889, 230). Takoder, ustrinum je konstatiran
1 na nekropolama u Nezakciju (Mihovili¢ 2001, sl. 24),
Limskoj gradini (Mladin 1969, 290) i Puli (Gnirs 1925,
Abb. 28; Menke 1970, 115; Percan 2008, 14).

Kremiranje posmrtnih ostataka simboli¢ki naglagava
¢ist prekid koji predstavlja smrt. Inhumacija 1
kremiranje, dva glavna nac¢ina pokapanja koja su
se prakticirala na Zapadu, odrazavaju dva razli¢ita
principa postupanja kada je ¢ovjek suocen sa smréu.
Ritus kremiranja, za koji se opéenito smatra da je u
korelaciji s uranskim - solarnim kultovima, bio bi
izraz razli¢itog poimanja zagrobnog Zivota povezanog
s postupnim napustanjem raznih oblika naturalisticke
religije, u smjeru antropomorfnih bozanstava (Peroni
1992). U obredu kremiranja vatra predstavlja sredstvo za
deifikaciju pokojnika te isto tako nacin za proc¢iséavanje
njegovih fizickih ostataka. Naravno da je pojava obreda
spaljivanja puno kompleksnija i jo$ je na odredeni na¢in
predmet rasprava kada se promatra s vidika povijesnih i
proto-povijesnih kultura. S druge strane, neke su proto-
povijesne 1 povijesne kulture, kao $to su Etrus¢ani 1
Rimljani, s vremena na vrijeme prakticirale obje
vrste pogrebnog obreda, bez moguénosti razlikovanja
nekih jasnih preferencija u smislu vjerovanja ili
socijalnog statusa pokojnika. Upravo zbog tih su
razloga pogrebne zare 1 ritus kremiranja opéenito od
osobite vaznosti u kontekstu kulturne antropologije.

the Late Bronze Age, cremation of the deceased began
to be used exclusively (Gabrovec, Mihovili¢ 1987, 320).
Such a novelty in the mode of interment, separated Istria
at that moment from the neighborhood with which it
had the closest ties in the past (Gabrovec, Mihovili¢ 1987,
334).To date only 29° urn necropolises are known in
Istria, which is a rather modest number if we take into
consideration the large number of hillforts; of these only
a small part was explored, mostly at the end of the 19,
or the beginning of the 20* century (Amoroso 1889;
Cestnik 2009; Gabrovec, Mihovili¢ 1987, 320; Kucar
1979; Mihovili¢ 1995, 285, Fig. 2; Mihovili¢, Terzan,
Hinsel, Matosevié, Becker, 1999, 32; Mihovili¢ 1972;
Mihovili¢ 2001; Mihovili¢ 2013, 60).

As was already emphasized before, only cremation of the
deceased was in use in Istria during the Iron Age. The
cremated remains were placed directly into a grave, or
else they were put into an urn which was then placed
into a grave. [ron Age necropolises are usually located
between the main and the secondary wall of a settlement,
and were often leant onto a defensive wall, which means
that the wall itself must have been in existence when
the interments began (Gabrovec, Mihovili¢ 1987, 318).

The cremation of the deceased was performed within
the necropolises, on smaller pyres or on an ustrinum
located immediately along the necropolis. Amoroso
mentions an ustrinum or pyre at Beram. He recognized
it in the immediate vicinity of the necropolis, and he
assumed that this was corroborated by black earth and
lumps of coal (Amoroso, 1889, 230). Ustrina were
likewise discovered on the necropolises at Nesactium
(Mihovili¢ 2001, Fig. 24), Limska Gradina (Mladin 1969,
290) and Pula (Gnirs 1925, Fig. 28; Menke 1970, 115;
Percan 2008, 14).

The cremation of a dead body emphasizes symbolically
a clean break that occurs at death. Inhumation and
cremation, the two main funerary practices historically
practiced in the West, reflect two different mentalities and
guidelines on how to act when confronted with death.
The cremation rite, generally correlated to the Uranian
- Solar cults, is an expression of a different conception of
afterlife linked to a gradual abandonment of naturalistic

> These are: Nesactium, Sandalja, Punta Kasteja, Pula, Oraéina -
Prezenak, Rovinj - Sv. Fuma,Val Faborso -Val Saline, Sv. Martin
Limski, Limska Gradina, Kringa, Beram, Bumberi¢ - Krug, Gradina
- Geroldia, M. Ricco - Sv. Martin, Picugi I-III, Duga¢a - Varvari,
Radovac - Antonci, Puné¢an, Sv. Martin Tarski, Sv. Dionizij, Nova
Vas - Valaron, Kastelir, Kastel kod Buja, Kascerga, Bale, Sv. Jelena,
Mariskici (Mihovili¢ 1995, 285, Fig. 2; Mihovili¢ 2013, Fig. 25).
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Arheoloski gledano, postupci kremiranja dostupni su
kroz analize razli¢itih tipova primarnih i sekundarnih
pogrebnih struktura. Primarne i sekundarne strukture
su u ovom kontekstu definirane kao antropogeni
prostori sa ili bez grobnih konstrukcija, unutar kojih
su pohranjeni kremirani ostaci pokojnika (A. André et
al. 2013). Ako polazimo od toga da pogrebna lomaca
predstavlja primarnu strukturu, mozemo prepoznati tri
osnovna nacina postupanja s kremiranim ostacima:

a) urna 1 ostaci pokapaju se na mjestu kremiranja, tj.
primarne strukture, a ostaci su ponekad izolirani
reorganizacijom sloja nastalog sagorijevanjem;

b) urna i ostaci smjestaju se u zasebne sekundarne
strukture;

) urna 1 ostaci smjestaju se u istu sekundarnu strukturu.

U potonjem slucaju moguce je stratigrafski utvrditi

relativnu kronologiju naslaga.

Antropoloski gledano, ritual kremiranja je proces
podijeljen u nekoliko faza: priprema posmrtnih
ostataka pokojnika, polaganje na lomacu, kremiranje,
skidanje s vatre, odvajanje skeletnih ostataka iz
vatrista, sakupljanje ostataka, odlaganje, transport i
pokop. Sli¢na ritualna slozenost zahtijeva sofisticirane
analiticke alate. No, nazalost, tek je nedavno dosegnuta
spoznaja o potrebi holistickog pristupa pogrebnoj bio-
arheologiji, posebice na podrudju kremiranja, gdje se
trazi sinergija izmedu raznih disciplina s obzirom na
radikalne transformacije kostiju prilikom sagorijevanja.

Naime, znanstveno proucavanje pokopa kremiranjem
obuhvaca fizicku antropolosku procjenu, istrazivanje
kemijskih procesa izazvanih toplinom, kao i tehnologije
same lomace, te post-taloznih procesa i ideologija koje
su motivirale [jude da izaberu kremiranje kao na¢in da
se rijeSe posmrtnih ostataka. Iako je u zadnjih nekoliko
godina postignut odredeni napredak, danas spaljene
kosti jos uvijek predstavljaju jedan od glavnih izazova s
kojima se bio-antropolozi moraju suociti dok analiziraju
ljudske osteoloske ostatke. Razlozi tome su veliki
stupanj fragmentacije 1 niz drugih promjena vezanih
uz utjecaj vrucine na kosti, koji neminovno narusavaju
nasu sposobnost da njithovom analizom saznamo $to
vedi broj informacija. Prili¢no je mali broj istrazivanja
koja se bave analizom spaljenih ostataka, posebice kada
uzmemo u obzir cijelo bogatstvo pogrebnih konteksta
koji su nam dostupni te arheoloskih analiza pokopa na
nekropolama. Razlog tome su dugotrajnost potrebnih
analiza, gospodarski resursi te sustinska proceduralna
ogranicenja, kao 1 metodoloska problematika koja se
pojavljuje kod ove vrste predmeta.
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religion forms in favor of anthropomorphic deities
(Peroni 1992). In the cremation rite, fire represents
the means for the deification of the deceased and the
purification of the corpse. The phenomenon of the
cremation rite, as seen from the perspective of historic
and proto-historic cultures, is of course, much more
complex and in some ways still under discussion.
On the other hand, some proto-historic and historic
cultures, such as the Etruscans and the R omans, practiced
both types of funeral rites at times, without any clear
preferences in terms of beliefs or social status. This is
what makes the study of burial and cremation urns so
important in the context of cultural anthropology.

From an archaeological perspective, cremation practices

can be studied through analyses of different types of

primary and secondary funerary structures. Primary
and secondary structures are in this context defined as
anthropogenic spaces with or without tangible structures,

where the cremated remains are or were interred (A.

André et al. 2013). Assuming that the funeral pyre

represents a primary structure, we can recognize three

basic modes in which the cremated remains were
arranged:

a) the urn and the remains are interred at the cremation
site, i.e., at the primary structure, with residues
sometimes isolated by the reorganization of the
combustion layer;

b) the urn and the remains are placed into separate
secondary structures;

¢) the urn and the remains are placed into the same
secondary structure. In the latter case it is possible to
stratigraphically determine the relative chronology of
the deposit.

From an anthropological perspective, the cremation
rite 1s a process divided into several stages: preparation
of the corpse, its positioning on the pyre, cremation,
removal from the fire, separation of skeletal remains from
residues of the fire, collection of the remains, deposition,
transportation and burial. A similar ritual complexity
requires sophisticated analytical tools. However,
unfortunately it was only recently that the need for a
holistic approach to funerary bio-archaeology prevailed,
especially as far as cremations are concerned, where a
synergy between various disciplines is required, given the
radical transformation of the bones during combustion.
In fact, the scientific study of cremation burial practices
encompasses a physical anthropological assessment,
the study of heat-induced chemical processes, pyre
technology, post-depositional processes, and ideologies
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ISTRAiIVANJA 2013. GODINE
Terenska istrazivanja

Kako je ve¢ spomenuto, probna arheoloska sondiranja
provedena 2013. godine za cilj su imala otkriti
potencijal nalaziSta za njegova daljnja istrazivanja. S
obzirom na razloge pokretanja projekta i raspoloziva
sredstva, odlu¢eno je da ¢e se sondiranja obaviti putem
dvije probne arheoloske sonde dimenzija 4 x 4 m. Jedna
od sondi (sonda 1) pozicionirana je na samom isto¢nom
rubu podru¢ja nekropole istrazenog 1883., a njezin
polozaj odabran je s ciljem otkrivanja eventualnog
nastavka pruzanja nekropole u ovom smjeru. Druga se
sonda (sonda 2) nalazila na povi§enom platou, sjeverno
od dosad istrazenih dijelova nekropole. Njezin polozaj
odabran je u cilju definiranja karaktera neistrazenog
podrudja lokaliteta (sl. 4).

Osim manje koli¢ine izrazito fragmentiranih ulomaka
keramickih posuda, za koje se na temelju fakture i
odredenih karakteristicnih elemenata moze okvirno
re¢i da pripadaju zeljeznom dobu®, istrazivanja sonde
1 nisu iznjedrila pozitivne arheoloske nalaze. Naime,
slojevi humusa nad mati¢nom stijenom na ovom
su dijelu bili duboki od 5 do maksimalno 30 c¢cm pa
su eventualni arheoloski nalazi uslijed intenzivne
poljoprivredne eksploatacije ove Cestice, provodene do
prije nekoliko desetljeca, zasigurno bili unisteni.

Situacija u sondi 2 bila je u potpunosti razli¢ita od
prethodno opisane. Naime, zbog podupornog zida
koji dijeli dvije predmetne Cestice na ovom su polozaju
zaustavljeni erozivni procesi te su arheoloski slojevi
bili duboki 1 vise od 2 m. Prilikom iskopavanja sonde
definirano je vise stratigrafskih cjelina (S§] 10-24) 1
prikupljena je veca koli¢ina izrazito fragmentiranih
ulomaka keramickih posuda. lako se stratigrafija
mogla jasno pratiti na temelju promjene boje i
strukture zemljanih slojeva, svi nalazi prikupljeni
u njima pokazuju gotovo uniformne karakteristike
zeljeznodobne gradinske keramike’. Jedino u najnizem
sloju sonde (SJ 20) pronalazimo i nekoliko ulomaka

¢ S obzirom na karakter ¢lanka ovom prilikom necemo ulaziti u

detaljnu analizu ostalih nalaza prikupljenih prilikom provedbe
arheoloskih sondiranja.

Medu ukrasima prepoznajemo ulomke oboda ukrasenih
utiskivanjem ili urezivanjem te dijelove posuda s plasti¢no
apliciranim ukrasima rebara, bradavica i sl. Nadalje, medu
oblicima posuda prepoznajemo fragmente posuda sa Sirokim
horizontalnim ili izvijenim obodom, zdjelica s kosim, Sirokim
ojacanim ili oja¢anim ravnim rubom oboda, ulomke posuda s
niskim cilindri¢nim vratom, dijelove pladnjeva...

that motivated people to choose cremation as a way to
dispose of the deceased. Although some progress has
been made in recent years, cremated bones still represent
one of the main challenges that bio-anthropologists face
when analyzing human skeletons. This is so due to a
high degree of fragmentation and other heat-related
processes which affect bones and inevitably impair
our ability to retrieve information from them. Studies
analyzing cremated remains are rather small in number,
when compared to the wealth of available funerary
contexts and archaeological analyses of graves from a
given necropolis. This deficiency is the result of long
investigative periods, economic resource-related issues,
intrinsic procedural limits, as well as methodological
issues resulting from this kind of materials.

EXCAVATIONS PERFORMED IN 2013
Field excavations

As was already mentioned, the archaeological test trenches
were carried out in 2013, with a goal of discovering
the potential of the site for its further excavation. With
respect to the reasons that started this project, and the
available means to carry it out, it was decided that the
probing will consist of two archaeological test trenches
measuring 4 x 4 meters. One of the trenches (Trench
1) was positioned on the eastern border of the area of
the necropolis which was explored in 1883. Its position
was chosen in order to discover whether there was a
continuation of the necropolis in this direction. The
other trench (Trench 2) was located on an elevated
plateau to the north of the heretofore explored sections
of the necropolis. Its position was chosen with a goal of
identitying the character of the heretofore unexplored
section of the site (Fig. 4).

Except for a small quantity of fragments from very
fragmented vessels for which we can say, based on
fabric and certain other characteristic elements, that
they in general belong to the Iron Age®, the excavations
conducted with Trench 1 did not result in any other
positive archaeological finds. The layers of humus above
bedrock in this particular section were between 5 and 30
cm thick, meaning that any eventual archaeological finds
that could have been found here were surely destroyed
due to intensive agricultural activities that were carried
out on this plot of land up to a few decades ago.

¢ Bearing in mind the character of this paper, we will not go into a

more detailed analysis of the other finds that were discovered as a
result of archaeological probes.
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posuda koje svojim karakteristikama odgovaraju nesto
ranijem periodu (Istra 1)®. Ovakvi nalazi sugeriraju i
ranije koristenje nalazista od dosadasnjih datacija same
nekropole.

Najznacajniji nalaz ovogodisnjih istrazivanja, nalaz ¢ijoj
je analizi posvecéen ovaj ¢lanak, pronaden je na samom
dnu sonde 2. Naime, u jugozapadnom dijelu sonde
otkriven je grob ukopan u mati¢nu stijenu’. Spaljeni
ostaci pokojnika bili su polozeni u keramicku urnu i
prekriveni plo¢astim kamenom. Pod pritiskom zemlje
koja se nagomilala nad samom urnom, ona se ostetila
1 deformirala, prilikom Cega je vrat s obodom utonuo
u samo tijelo posude. Zbog ovakvog je stanja nalaza
posuda nakon terenske dokumentacije fiksirana i tek

potom podvrgnuta daljnjoj dokumentaciji 1 istrazivanju

(sl. 5, 6).

SI. 5 Zara (S] 23) prilikom istraZivanja, sa i bez poklopnice
Fig. 5 The urn (SU 23) during the excavations, with and without its cover

— B Grobaa 2aral um
L Zapuna 2are! fill of the urm
Matitna stienal bedrock

SI. 6 Tlocrt i presjek groba SJ 23 prilikom pronalaska
Fig. 6 Ground plan and cross-section of grave SU 23 during its discovery

Rije¢ je o ulomcima zdjelice s uvu¢enim obodom te ulomku
posude oblika salice ukrasene trotra¢nim kanelurama.

U mati¢noj stijeni (SJ 21) isklesana je kruzna jama (SJ 23) unutar
koje je bila postavljena sama zara (SJ 16) s poklopnicom (S] 24).
Skuceni prostor oko Zzare, unutar jame SJ 23, bio je ispunjen slojem
crne zemlje s ostacima ugljena 1 spaljenih kostiju (SJ 22).
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The situation with Trench 2 was completely different
from the aforementioned one. Erosion processes were
halted on this location due to a supporting wall that
separates the two plots of land in question, resulting in
archaeological layers that were even more than 2 meters
deep. During the excavation of the trench we defined
several stratigraphic units (SU 10-24), and collected a
large quantity of fragments from very fragmented vessels.
Although we were able to clearly follow the stratigraphy
on the basis of changes in color and structure of the
layers of soil, all the finds discovered in them show almost
uniform characteristics of Iron Age hillfort pottery’.
Only in the lowest layer of the trench (SU 20) did we
discover several fragments of vessels whose characteristics
correspond to a somewhat earlier period (Istria I)®. Such
finds also suggest a somewhat earlier use of the site with
respect to datings that were made for the necropolis itself
to date.

The most important find from this year’s excavations,
and the find to whose analysis this paper is dedicated,
was unearthed at the very bottom of Trench 2. Namely,
in the southwestern section of the trench we discovered
a grave that was carved out of bedrock’. The cremated
remains of the deceased were placed into a pottery urn
and covered with a stone slab. The urn was damaged
under the weight of the soil that accumulated over it,
causing its neck together with the rim to sink into the
body of the vessel. Due to the condition of the find, after
the field documentation procedure was completed, the
vessel was fixed and was afterwards subject to further
documentation procedures and research activities (Fig.

5,6).

After it was studied, the vessel was subjected to an MCT
examination (Multi-slice Computed Tomography) in the
Ospedale Maggiore at Trieste, under the expert guidance
of Dr. Fabio Cavalli.

7 Among decorations we recognize rim fragments decorated by
impression or incision, as well as vessel parts decorated with ribs,
nubs and the like, which were applied in relief. Amongst vessel
forms we recognize fragments of vessel with a broad, horizontal,
or everted rim, a bowl with a slanted, broad, strengthened, or
strengthened, flat edge of the rim, fragments of vessels with a low
cylindrical neck, sections of plates...

These are the fragments of a small bowl with a restricted rim,

and a fragment of a vessel shaped like a cup decorated with triple

channels.

A circular pit (SU 23) was carved out of bedrock (SU 21). Within
this pit the urn itself was located (SU 16), with a lid (SU 24).The
cramped area around the urn within pit SU 23 was filled with a
layer of black soil mixed with the remains of coal and cremated
bones (SU 22).
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Nakon provedenih istrazivanja urna je bila podvrgnuta
MCT-u (Multi-slice Computerized Tomography) u
Ospedale Maggiore u Trstu, pod stru¢nim vodstvom dr.
Fabija Cavalljja.

Istrazivanje Zare nedestruktivnom metodom
MDCT

Istrazivanje zara uz pomo¢ multi-detektor
kompjutorizirane tomografije (MDCT) do sada je
bilo skromno zastupljeno i u literaturi 1 u praksi.
Konvencionalna radiografija prapovijesnih zara
obi¢no predstavlja preferiranu metodu pri pokusaju
pronalazenja 1 odredivanja sadrzaja Zare prije njenoga
praznjenja (Becker et al. 2003). Kompjutoriziranu
tomografiju (CT) znanstvenici koji se bave arheologijom
i kulturnom bastinom takoder su prepoznali kao
u¢inkovitu alatku za nedestruktivna istrazivanja
arheoloskih nalaza (Tout et al. 1980; Lynnerup et
al. 1997; Conlogue et al. 2004; Riihli et al. 2004;
Ryan i Milner 2006; Lynnerup 2010). Jedan od prvih
eksperimenata koji je uklju¢ivao zare za kremiranje
proveden je u Velikoj Britaniji na pocetku devedesetih
godina prosloga stolje¢a. Tada su Anderson 1 kolege
skenirali pet rimskodobnih zara (Anderson i Fell 1995).
Kasnije je skeniranje CT-om uspjesno upotrijebljeno
i na etrus¢anskim zarama (Minozzi et al. 2010). Oba
istrazivanja dala su rezultate na temelju kojih je moguce
zakljuciti da je ta metoda doista vrijedna te da $tedi
vrijeme pri postupku iskopa, analize 1 interpretacije
zara, s naglaskom na artefaktima, a do neke mjere 1
na spaljenim ostacima. Nedavno je bilo ukazano na
korisnost metode MDCT kao dodatne pomo¢i pri
mikroiskopavanjima, koja je kao nedestruktivna analiza
u stanju ¢ak zamijeniti mikroiskopavanja (Cavalli 1
Pacciani 2013.)

Zara je bila analizirana uz pomoé¢ metode MDCT
(Aquilion16, Toshiba, 140 kVp 30 mAs, izometrijski
voksel 0,5 x 0,5 x 0,5 mm). Slike su naknadno
obradene, $to je rezultiralo nizom 1 ¢cm debelih MIP
(Maximum Intensity Projection) rekonstrukcija u
aksijalnom smjeru s obzirom na glavnu os zare, $to je
koristeno kao pomo¢ tijekom mikroiskopavanja (sl. 7).
Nakon preliminarne trodimenzionalne rekonstrukcije,
napravljene da bi se utvrdila morfologija i stanje
zare te prisutnost ili odsutnost spaljenih ostataka 1
metalnog materijala unutar nje (sl. 8, 9, 10), primjerak
je bio podvrgnut sustavnom istrazivanju uz pomoc¢
multiplanarnih rekonstrukcija (MPR), pazeéi pritom
na polozaj, morfologiju i veli¢inu razlic¢itih segmenata.
Slijedila je poluautomatska segmentacija urne (sl. 11),

Non-destructive study of urns with MDCT

The study of urns by Multidetector Computed
Tomography (MDCT) has had a limited response both
in literature and practice. Conventional radiography of
prehistoric urns has often been the preferred method
when trying to detect and determine the content
of an urn before emptying it (Becker et al. 2003).
Computed Tomography (CT) has also been recognized
as an efficient tool for the non-destructive study of
archaeological artifacts by scientists who are dealing
with archaeology and cultural heritage (Tout et al. 1980;
Lynnerup et al. 1997; Conlogue et al. 2004; Riihli et
al. 2004; Ryan and Milner 2006; Lynnerup 2010). One
of the first experiments involving prehistoric cremation
urns was carried out in the United Kingdom in the early
1990s, when Anderson and others scanned five Roman
cremation vessels (Anderson and Fell 1995). Later, CT
scans were successfully used on Etruscan cremation
urns (Minozzi et al. 2010). Both studies concluded that
this method represents a valuable, time-saving tool in
the process of excavation, analysis and interpretation
of prehistoric urns, with a focus on artifacts, and to a
lesser degree on cremated remains. Recently it has been
suggested that MDCT can be very useful as an aid to
micro-excavation, and being a non-destructive analysis,
it can even replace micro-excavation (Cavalli 2012,
Pacciani 2012).

The analysis included the urn, together with abundant
residues of surrounding soil, as well as soil obtained
from archaeological excavations. The entire specimen
was analyzed using MDTC (Aquilion16, Toshiba, 140
kVp 30 mAs, isometric voxel 0.5 x 0.5 x 0.5 mm).The
images were post-processed, thus obtaining a series
of 1 cm thick Maximum Intensity Projection (MIP)
reconstructions in the axial direction with respect to
the major axis of the cinerary urn, which served as an
aid during micro-excavation (Fig. 7). After preliminary
three-dimensional reconstructions to determine the
morphology and state of the urn, and the presence or
absence of any cremated remains and metallic materials
inside it (Fig. 8,9, 10), the specimen was systematically
explored with Multi Plane Reconstructions (MPR),
noting the position, morphology and size of the various
segments. A semi-automatic segmentation of the urn
(Fig. 11), the structured bone fragments (Fig. 12), and
any bony structures not clearly recognizable with MPR,
followed. The objects of the imagery were then subjected
to segmentation and were displayed and analyzed as
isolated three-dimensional objects (Fig. 13).
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SI. 7 MDCT baza podataka (sloj 10 mm) s algoritmom Maximum
Intensity Projection (MIP)

Fig. 7 MDTC dataset slicing (10 mm) with Maximum Intensity Projection
(MIP) algorithm

Sl. 8 MIP slike urne (aksijalni presjek) koje sluZe kao pomol pri
mikroiskopavanju

Fig. 8 MIP slicing of the cinerary urn (axial view) as an aid to micro-
excavation

SI. 9 3-D rekonstrukcija Zare s prikazom njenog sadrZaja SI. 10 3-D rekonstrukcija koja pokazuje prisutnost metalnih ulomaka
Fig. 9 3-D reconstruction of the urn with its content u Zari
Fig. 10 3-D reconstruction showing metallic fragments inside the urn

randibolar fragment

SI. 11 MIP slike urne (aksijalni presjek) sa skalom boja koje pokazuju  Sl. 12 MDCT Multiplanar pogled ulomka spaljene gornje Celjusti
metalne predmete, a sluZe kao pomoé pri mikroiskopavanju Fig. 12 MDCT Multiplanar view showing a fragment of a cremated
Fig. 11 MIP slicing of the cinerary urn (axial view), with color scale  maxilla

showing metallic artifacts as an aid to micro-excavation
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strukturiranih ko$tanih ulomaka (sl. 12) te bilo kojih
kostanih struktura koje nisu jasno prepoznatljive s
MPR-om. Predmeti sa slika zatim su podvrgnuti
segmentaciji te prikazani i analizirani kao izolirani 1
trodimenzionalni (sl. 13).

SI. 13 3-D snimak nakon segmentacije Zare i nekoliko kostanih ulomaka

Fig. 13 3-D image after segmentation of the urn and some bone fragments

Sljededi korak bio je istrazivanje sadrzaja urne, prilikom
¢ega se iznimno dobro mogao komparirati rezultat
provedenog MCT snimanja.

Mikroiskopavanje Zare i analiza sadrzaja

Zara predstavlja krajnje mjesto pokopa spaljenih
ostataka, a njezin sastav (sadrzaj, nac¢in obloge, prilozi,
kvaliteta zare) ima karakter kulturnog horizonta koji
odrazava status pokojnika. Zbog toga se ¢ini bitnim
naglasiti vaznost mikroiskopavanja, tj. urednog i
dokumentacijom popraéenog praznjenja zare, ne bi li
se prikupilo Sto viSe informacija o dinamici talozenja
spaljenih ostataka unutar nje. Takoder, tijekom
mikroiskopavanja mogude je pazljivo prikupiti spaljene
kosti 1 tako rekonstruirati kartu njihovog prostornog
razmje$taja. Medutim, mikroiskopavanje je ocito
primarni uzrok fragmentacije kostiju. Kremirani ostaci
koji su bili spaljeni vatrom manjeg intenziteta pokazuju
znatno slabiji stupanj o¢uvanja od bijelo kalciniranih
fragmenata. Stoga postiskopavacke procjene intenziteta
kremiranja u pravilu pokazuju znacajna odstupanja
dobivenih rezultata.

Na temelju osovinskih slika dobivenih metodom MDTC
Zara je podvrgnuta pazljivom mikroiskopavanju (sl. 14)

The next step was an analysis of the contents of the urn,
in the course of which we were in an excellent position
to compare the results of the conducted MCT scanning.

Cinerary urn micro-excavation and content
analysis

The ultimate burial place of the cremated remains is
a cinerary urn whose composition (content, padding,
grave goods, urn quality) is a function of the cultural
horizon and the deceased’s status. For this reason it
seems essential to emphasize the importance of micro-
excavation, i.e., the orderly and documented emptying
of the urn in order to gather as much information as
possible about the deposition dynamics of the cremated
remains within it. At the same time, during the micro-
excavation it is possible to carefully collect the cremated
bones, reconstructing a map of their spatial arrangement.
However, micro-excavation is clearly the primary cause
of bone fragmentation. The cremated remains that were
cremated by lower-intensity fire show a markedly poorer
state of preservation as compared with white, calcined
fragments. Thus, the post-excavation estimations of
cremation intensity are systematically biased.

Based on axial imagery provided by MDTGC, the cinerary
urn, placed on a support, was carefully micro-excavated
(Fig. 14) with the help of wood trenches and soft
brushes, trying to preserve 1 cm sections, recording and

SI. 14 Laboratorijsko mikroiskopavanje Zare
Fig. 14 Laboratory micro-excavation of the urn

removing bone fragments and other material after they
were exposed. The main fragments that were recognized
in MDTC sections were numbered and photographed
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uz pomo¢ drvenih pipaljki 1 mekih ¢etki, u nastojanju
da se ocuvaju i sekcije od 1 cm. Dokumentirani su i
prikupljeni ulomci kostiju 1 drugog materijala. Glavni
fragmenti prepoznatljivi u MDTC sekcijama potom su
numerirani i fotografirani in situ. Materijal je, sloj po sloj,
spremljen u razli¢ite posude radi naknadnoga ispitivanja.

Spaljeni ostaci su izmjereni 1 podvrgnuti ultrasonifikaciji
(1207), nakon ¢ega su dva dana ostavljeni da se suse na
zraku pri sobnoj temperaturi 1 potom bili izvagani.
Vanjsku boju smo odredili uz pomo¢ specifi¢ne
kolorimetrijske skale, dok smo boju i teksturu
makroskopskih internih fragmenata, koji odgovaraju
dijafizi dugih kostiju te diploi¢ne lubanjske kosti, utvrdili
nakon poliranja, uz pomo¢ stereo mikroskopa (20x).
Fragmenti su naknadno anatomski identificirani, ako je
to bilo moguce, te zabiljezeni.

Ne bi li se kvantificirao stupanj smanjivanja i morfoloskih
promjena spaljenih kostiju, neki su fragmenti bili istrazeni
na SEM (100 - 1000 x).

Restauracija nalaza i analize izuzetih uzoraka

Predmeti su nakon istrazivanja podvrgnuti restauriranju
u radionici Odjela za restauriranje kopnenih arheoloskih
nalaza Hrvatskog restauratorskog zavoda u Zagrebu. Tom
je prilikom restaurirana sama zara i metalni predmeti
pronadeni u njoj'".

Uzorak nepoznatog karaktera primije¢en na MDCT
snimku kao vertikalno postavljena struktura koja se
ra¢vala pri vrhu, visoka priblizno 7,2 cm, a koji je prilikom

' Restauraciju keramickog materijala obavila je restauratorica
Masa Vukovié¢ Birus, a bronc¢anih predmeta restaurator Mihael
Golubi¢. Ulomci keramicke zare najprije su konsolidirani
visestrukim potapanjem predmeta u otopinu 3-postotnog
akrilnog konsolidata u destiliranoj vodi. Nakon postizanja zeljene
¢vrstoce keramike pristupilo se spajanju ulomaka reverzibilnim
Jjepilom za keramiku Mecosan. Proveden je postupak potpune
rekonstrukcije nedostajuéih dijelova posude u gipsu, na temelju
ulomaka koji su sadrzavali sve elemente potrebne za takav zahvat
(obod, trbuh i dno). Nakon fine obrade gipsani su dijelovi
tonirani akrilnim bojama u ton sli¢an originalnom. Kod toniranja
rekonstruiranih dijelova nastojalo se pratiti nijanse boja zate¢enih
na posudi. Bron¢ani predmeti ¢i$éeni su mehanicki, kombiniranom
upotrebom skalpela raznih dimenzija 1 Cetkica razlic¢itih tvrdoda.
Radom pod mikroskopom uklonjene su samo naslage iznad
izvorne povrsine i na taj je nacin satuvana autenti¢nost. Aktivna
stabilizacija bron¢anih predmeta provedena je njihovim potapanjem
u 3-postotnu alkoholnu otopinu benzotriazola. Ulomeci pojedinih
predmeta spajani su dvokomponentnim epoksidnim ljepilom
Araldit rapid. U zavrinoj fazi konzervatorsko-restauratorskog
postupka broncani predmeti su povrsinski zasti¢eni premazom
laka Paraloid B72 1 voska Cosmoloid 80H. Postupak je proveden
povrsinskim premazivanjem.
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in situ. The material was then put in different containers,
layer by layer, in order to be subsequently examined.

The cremated remains were measured and then
ultrasonicated for 1207, air-dried for 2 days at room
temperature, and weighed. The exterior color was
determined with the help of a specific colorimetric scale,
while the color and texture of the macroscopic internal
fragments, corresponding to the diaphysis of long bones
and to the diploic cranial bone, were determined after
polishing with the help of a stereomicroscope (20x).The
fragments were subsequently anatomically identified, if
possible, and recorded.

To quantify the grade of shrinking and morphological
alteration of the cremated bones, some fragments were
studied at SEM (100 - 1000 x).

The restoration of finds and analyses of
excluded samples

After the excavation the objects were restored in the
workshop of the Department for Land Archaeology of
the Croatian Conservation Institute at Zagreb. In this
occasion discovered urn was restored together with metal
objects found in it'".

A sample of an unknown character and visible on the
MDCT image in the shape of a vertically oriented
structure that forked at the top, approximately 7.2 cm
in height, which we were able only to partially preserve
during the micro excavation of the urn, was isolated and
sent for further analysis to the Natural Science laboratory

' The restoration of pottery material was carried out by restorer
Masa Vukovi¢ Birus, and that of bronze objects by restorer Mihael
Golubié¢. The fragments of the pottery urn were first consolidated
with repeated immersions of the object into a 3% solution of an
acryl consolidant in distilled water. After the desired strength of the
pottery was attained, we proceeded by bonding the fragments with
Mecosan, a reversible adhesive used for pottery. A reconstruction of
the missing parts was carried out using gypsum, which was done
on the basis of fragments that included all the elements needed
for such a procedure (rim, belly and base). After being finely
treated, the parts made of gypsum were toned with acryl colors
in order to make them resemble the original. When toning the
reconstructed parts we tried to follow the nuances that were still
visible on the original vessel. Objects made of bronze were cleansed
mechanically, using scalpels of various sizes, and brushes with soft
to hard bristlesTop of Form. Using a microscope we removed only
the sediments above the original surface, which helped preserve
authenticity. An active stabilization of bronze objects was attained
by immersing them into a 3% alcoholic solution of benzotriazole.
The fragments of individual objects were joined with Araldite
rapid, a bi-component epoxy adhesive. In the final phase of the
conservation-restoration process, bronze items were protected with
a surface coating consisting of Paraloid B72 lacquer and Cosmoloid
80H wax. This procedure was carried out using a paint brush.



J.Visnji¢, F. Cavalli, T. Percan, D. Innocenti, The Eatly...

Histria archacol., 44/2013, p. 31-62

mikroiskopavanja zare mogao biti tek parcijalno sacuvan,
izoliran je i poslan na daljnju analizu u Prirodoslovni
laboratorij Hrvatskog restauratorskog zavoda. Na
uzorku su provedene sljedece metode ispitivanja:
fourier transformirana infracrvena spektroskopija (FT-
IR), mikroskopska analiza te rendgenska fluorescentna
spektroskopija (XRF). Po dobivenim rezultatima analiza
moze se zakljuciti da je analizirani uzorak anorganska
supstanca - najvjerojatnije pigment umbra (zeljezni oksid
Fe203 i manganov dioksid MnO2) s glinom (sl. 22)'.

Osim tog uzorka na radiokarbonsku analizu poslan je
1 izuzeti uzorak spaljene kosti iz same zare. Analiza je
napravljena u Beta Analytic inc. laboratoriju u Miamiju,
a radena je u cilju utvrdivanja datacije pronadene
grobne cjeline koja je trebala potvrditi rezultate
analize pronadenih arheoloskih nalaza. Analiza je dala
apsolutni datum 970. - 960./ 930. do 895. g. pr. Kr. (68
%), odnosno 1000. - 835. g. pr. Kr. (95%). Preklapanje
radiokarbonskog datuma i kalibracijske krivulje poklapa
se s 910. g. pr. Kr. (sl. 15).

CALIBRATION OF RADIOCARBON AGE TO CALENDAR YEARS
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SI. 15 Rezultat radiokarbonske analize uzorka kosti iz groba ekstrakcijom
kolagena

Fig. 15 Radiocarbon analysis result of a bone sample from the grave, using
the collagen extraction method

"' Analiza je obavljena pod vodstvom dr. sc. Domagoja Mudronje,
uz sudjelovanje dipl. ing. preh. teh. Margarete Klofutar 1 dipl. ing.
kem. teh. Mirjane Jelin¢ic.

of the Croatian Conservation Institute. The following
test methods were carried out on the sample: Fourier
transform infrared spectroscopy (FT-IR), microscopic
analysis, and X-ray fluorescence spectroscopy (XRF).
Based on the obtained results it can be concluded that
the analyzed sample is an inorganic substance - probably
an umbra pigment (iron oxide Fe203, and manganese
dioxide MnO2) with clay (Fig. 22)"".

Apart from the aforementioned sample, an excluded
sample of a cremated bone from the urn was likewise
sent for a radiocarbon analysis. The analysis was made in
the Beta Analytic Inc. laboratory at Miami, its goal being
to determine the dating for the discovered grave unit,
which was supposed to confirm the results of the analysis
of the discovered archaeological finds. This analysis came
up with an absolute date 970 - 960/930 - 895 BCE
(68%), 1.e., 1000 - 835 BCE (95%). The overlap of the
radiocarbon date and the calibration curve coincides
with 910 BCE (Fig. 15).

ANALYSING THE FINDS
Grave urn

The urn discovered during the excavations carried out in
2013 1s a pear-shaped vessel with a narrow;, flat base and
a narrow, cylindrical neck with an everted rim. Located
on the shoulder are vertically applied strap handles,
between which the vessel is decorated with two nubs
(Fig. 16, 17)'?. Vessels with two handles are very rarely
found in Istrian Iron age necropolises. When the urn
was discovered, only a single handle was unearthed and
preserved, whereas the absence of the other one can be
explained by its ritual, i.e., intentional breaking, which
represents a phenomenon characteristic of the Villanova
culture (Mihovili¢ 2001a, 173, 175).

Although there are only scant analogies for the discovered
vessel form among the published material from Istrian
Iron Age necropolises, considering the intentionally
broken handle, strong similarities can nevertheless be
observed in comparison with the relatively numerous
group consisting of mostly richly decorated pottery

"' The analysis was conducted by Dr. Sc. Domagoj Mudronja, with
the collaboration of Dipl. Ing. Margareta Klofutar, and Dipl. Ing.
Mirjana Jelin¢ié.

¥

Clay with gravel, quartzite and calcite temper. On the outer and
inner wall the pottery is stained, the colors varying from black, gray
and brown, all the way to reddish.The pottery is grayish-brown in
section. The vessel is 21.6 cm high, its wall thickness measures 1
cm, the diameter of the rim 16.4 cm, the diameter of the base 7.8
cm.
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ANALIZA NALAZA
Grobna Zara

Zara pronadena prilikom istrazivanja 2013. g.
kruskolika je posuda s uskim ravnim dnom 1 uskim
cilindri¢nim vratom izvijenog u$éa. Na ramenu su
vertikalno aplicirane trakaste rucke, izmedu kojih
je posuda ukrasena s dvije bradavice (sl. 16, 17)'%
Posude s dvije rucke u istarskim su nekropolama vrlo
rijetke. Pronadena je 1 sacuvana samo jedna rucka, dok
nedostatak druge ukazuje na moguénost ritualnog
odnosno namjernog odlamanja, $to je vilanovska pojava
(Mihovili¢ 2001a, 173, 175).

Iako su izravne paralele za pronadeni oblik posude, s
obzirom na jednu namjerno odlomljenu rucku, medu
objavljenim materijalom istarskih zeljeznodobnih
nekropola prilicno oskudne, velike se sli¢nosti uocavaju
u usporedbi s relativno brojnom skupinom mahom
bogato ukrasenih keramickih posuda koje pripadaju
stupnju Istra II, odnosno razdoblju 9. 1 8. st. pr. Kr.
Rije¢ je o trbusastim vréevima tipa Wasserkrug ili
Henkelkrug, koji predstavljaju novost u tom periodu na
podru¢ju Istre. Osnovna razlika izmedu zare pronadene
prilikom recentnih istrazivanja beramske nekropole i
tih vrc¢eva je u broju rucki. Dok je beramska zara imala
dvije rucke, od kojih je jedna ritualno odlomljena,
Wasserkrug vréevi ih u pravilu imaju samo po jednu.
Oni predstavljaju jedan od tipi¢no histarskih oblika
posuda zastupljenih tijekom 9. 1 8. st. pr. Kr., a njihova
upotreba mozda traje i nesto duze (Mihovili¢ 2001, 68).

Na susjednim podrué¢jima pojava ovog tipa posuda
moze se pratiti i nesto ranije. Tako se na prostoru
isto¢ne Hrvatske u 10. st. pr. Kr. ovaj tip posude javlja
u nekropolama Dalj 1 Vukovar, gdje obi¢no imaju
trbuh ukrasen okomitim kanelurama 1 visoki koni¢ni
vrat (Vinski-Gasparini 1973, 161). Na podrudju
Bosne, u Varvari su datirani u Ha A-B, a na Fortici
u Ha B stupanj (Covié 1965, 46). Na Apeninskom
poluotoku Peroni je ovakav oblik posude uvrstio
medu protovilanovske oblike zavr$nog bronc¢anog
doba (Peroni 1989, Fig. 25:17), a jednako su uobicajena
pojava od 9. st. pr. Kr. na nalazi$tima Fossa kulture
(Kilian 1970, 299). U Picenumu, na sjevernom Jadranu
i nekropolama Sv. Lucija 1 Este pojavljuju se u 8. st. pr.

2 Glina s primjesama pijeska, kvarcita i kalcita. Na vanjskoj i
unutarnjoj stijenci keramika je mrljasta, a boje variraju od crne
preko sive 1 smede pa sve do crvenkaste. U presjeku je sivkasto-
smede boje.Visina posude iznosi 21,6 cm, debljina stijenki 1 cm,
promjer oboda 16,4 cm, a promjer dna 7,8 cm.
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SI. 16 Zara nakon restauracije (PN 16)
Fig. 16 The urn after completion of the restoration (PN 16)

Sl. 17 Tehni¢ki crtez Zare (PN 16)
Fig. 17 Technical drawing of the urn (PN 16)

vessels that belong to the Istria II phase, i.e., to the period
of the 9" and 8" centuries BCE.These are globular jugs
of the Wasserkrug or Henkelkrug type, which represent
a novelty of this period on the territory of Istria. The
main difference between the urn unearthed in the course
of recent excavations on the Beram necropolis, and the
aforementioned jugs, is in the number of handles. While
the urn from Beram had two handles (one of which
was intentionally broken), jugs of the Wasserkrug type
typically have but a single one. They represent one of
the typically Histrian vessel forms that are to be found
during the 9* and 8" centuries BCE, and their use may
have lasted a while longer (Mihovili¢ 2001, 68).

The appearance of this type of vessels in neighboring
areas has been noticed even at an earlier stage. Thus, in
the region of eastern Croatia in the 10 century, this
type of vessel occurs on the necropolises of Dalj and
Vukovar, where they normally feature a belly decorated
with vertical channels and a high, conical neck (Vinski-
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Kr. kao odraz kontakata tih prostora s Histrima 1 Istrom
(Mihovili¢ 2004, 183).

Na istarskim nekropolama zeljeznog doba ovakvi
su primjeri uistinu cest nalaz', no medu dosad
istrazenim materijalom iz Berma klasi¢ni primjeri
takvih posuda nisu pronadeni. Posuda otkrivena u
Bermu prilikom recentnih istrazivanja nesto je grublje
izrade u odnosu na opisane vrceve 1 ima bradavicaste
ukrase nekarakteristi¢ne za ovaj tip posuda. Najsli¢niji
primjer posude potjece s istog nalazista gdje je tijekom
Moserovih istrazivanja pronadena parcijalno sacuvana
zara ukrasena bradavicastim ukrasima, no bez ijedne
ruc¢ke (Kucar 1979, 96, T.V: 8). Bradavicasta se
ispupcenja kao ukras na keramici javljaju jos tijekom
ranog bronc¢anog doba, a karakteristika su prije svega
srednjeg broncanog doba (Covi¢ 1983, 126, T. XIV:
1, 7), no nalaze se i na keramici zeljeznog doba.
Sli¢no ukrasene posude nalazimo na nekropolama
u Nezakciju (Mihovili¢ 2001, T.39: 5, 8, 9), Kastelu
kod Buja (Cestnik 2009, T. 1: 1; T. 2: 3; T. 3: 1), u
Puli (Percan 2008, T. 3: 19; T. 11: 64), Limskoj
gradini (Urem 2012, T. 39: 9, 10, 11) i drugdje. Ve¢
je ranije napomenuto da se posude s jednom namjerno
(ritualno) odlomljenom ruckom javljaju u vilanovskom
kulturnom krugu (Mihovili¢ 2001a, 173). Iako su
rijetki, sli¢ni su primjerci poznati 1 na zeljeznodobnim
nekropolama u Istri. Tako se u Nezakciju u grobovima
[/22, 23 javlja posuda kojoj je jedna ruc¢ka namjerno
odlomljena. Iako je rije¢ o posudi s dvije horizontalno,
a ne okomito postavljene rucke, od kojih je jedna
namjerno odlomljena, javlja se zajedno s prilozima
koji grobnu cjelinu datiraju u 10. odnosno 9. st. pr.
Kr., sto vremenski odgovara beramskoj zari (Mihovili¢
2001, T.31:5; Mihovili¢ 2001a, 175). Nadalje, zara s
parom okomito postavljenih ruc¢ki, od kojih je jedna
odlomljena, iz groba 36 u Puli (Mihovili¢ 2001a, 175,
T. 2: 2), kao 1 ona iz groba 67 iz iste nekropole, s obje
odlomljene rucke, pokazuju vilanovski utjecaj (Gnirs
1903, S1.88: 15; Mihovili¢ 2001a, 175). Zara iz groba 36
u Puli odgovara zarama trbusastog vrca, koje u pravilu
imaju po jednu okomito postavljenu malu rucku, dok
ova, kao 1 ona iz Berma, imaju po dvije, od kojih je
jedna slomljena (Mihovili¢ 2001a, 175). Sli¢nosti
postoje 1 sa zarom s parom okomito postavljenih rucki
iz Rima (lokalitet Roma - Forum Romanum), koja
predstavlja tipican oblik 9. st. pr. Kr. (Miiller-Karpe

Gasparini 1973, 161). On the territory of Bosnia, in
Varvara, they are dated into phase Ha A-B, and on
Fortica into Ha B (Covi¢ 1965, 46). On the Apennine
Peninsula, Peroni included this type of vessels among the
Proto-villanovan forms of the final Bronze Age (Peroni
1989, Fig. 25:17), and from the 9* century BCE they
also represent a common occurrence on sites of the Fossa
culture (Kilian 1970, 299). At Picenum, in the northern
Adriatic, and on the necropolises of St. Lucia and Este
they appear in the 8" century BCE as a reflection of the
contacts that these regions have with the Histri and Istria
(Mihovili¢ 2004, 183).

On Istrian necropolises of the Iron Age, such examples
are indeed common finds", but among the material
from Beram that was processed to date, no classical
examples of such vessels were discovered. The vessel
that was unearthed at Beram in the course of recent
excavations is coarser with respect to the previously
described jugs, and features nub-shaped decorations
that are not characteristic for this type of vessels. The
most similar example of such a vessel stems from the
same site, where a partially preserved urn decorated
with nub-shaped decorations, but with no handles, was
discovered during the excavations carried out by Moser
(Kucar 1979, 96, T.V: 8). Nub-shaped protuberances
appear as decoration on pottery already during the Early
Bronze Age, and they become characteristic primarily
during the period of the Middle Bronze Age (Covic
1983, 126, T. XIV: 1, 7), but there are also to be found
on pottery of the Iron Age. Similarly decorated vessels
are also found on necropolises at Nesactium (Mihovili¢
2001, T. 39: 5, 8, 9), Kastel near Buje (Cestnik 2009, T.
1:1;T. 2: 3;T. 3: 1), Pula (Percan 2008, T. 3: 19;T. 11:
64), Limska Gradina (Urem 2012, T. 39: 9, 10, 11) and
elsewhere. As was already mentioned, vessels with one
intentionally (ritually) broken handle are a phenomenon
characteristic of the Villanova culture (Mihovili¢ 2001a,
173). Although scarce, similar specimens are also known
from Iron age necropolises in Istria. In graves 1/22, 23
from Nesactium, a vessel with one intentionally broken
handle was unearthed. Although this vessel features two
horizontally, not vertically, positioned handles, one of
which was intentionally broken, it appears together with
other offerings that date this grave to the 10" or 9*
century BCE, which coincides temporally with the urn
from Beram (Mihovili¢ 2001, T.31:5; Mihovili¢ 2001a,

" Primjeri Wasserkrug vréeva pronadeni su na nekropolama u

Nezakciju (Mihovili¢ 2001, 68-73), Puli (Percan 2008, 16-18),

Rovinju (Matosevié, Mihovili¢ 2004, 11) 1 Picugima (Amoroso
1889, 243).

13 Specimens of Wasserkrug jugs were discovered on the necropolises
at Nesactium (Mihovili¢ 2001, 68-73), Pula (Percan 2008, 16-18),
Rovinj (Matosevié¢, Mihovili¢ 2004, 11), Picugi (Amoroso 1889,
243).
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1959, 45, 46, T. 24: B 8). Jos jedna zara s dvije okomito
postavljene rucke potjece iz Picuga, a datirana je u
9. - 8. st. pr. Kr. (Mihovili¢ 2001a, 175). Po svemu
navedenome vidljivo je da su posude u funkciji zara
s dvije rucke prili¢no rijetka pojava u Istri, ali 1 da se
vilanovski utjecaj ritualnog razbijanja jedne rucke javlja
ne samo na navedenim nekropolama, ve¢ i u nekropoli
u Bermu, $to potvrduje pronalazak jedne takve zare s
odlomljenom ruc¢kom.

S obzirom na o¢ite sli¢nosti u formi posuda te datacijsku
podudarnost potvrdenu provedenom radiokarbonskom
analizom, mozemo pretpostaviti da ovaj tip posuda
odgovara inicijalnoj fazi razvoja Wasserkrug vréeva.
Sudeéi po dosadasnjim istrazivanjima, oni u Bermu
nisu postali standardni dio repertoara pogrebnog ritusa,
za razliku od nekih drugih istovremenih nekropola
gdje njihova brojnost svjedo¢i o popularnosti koju su
uzivali medu ondasnjim stanovnistvom, a vazno je i
naglasiti ritual odlamanja jedne rucke ¢iji utjecaji sezu
u vilanovski kulturni krug.

Grobni prilozi

Metalni predmeti koji se ¢esto pojavljuju u svojstvu
grobnih priloga obi¢no su klju¢ni za datiranje samih
grobova. Pri tome su osobito korisni nalazi poput igala,
fibula ili narukvica. Unutar Zare groba istrazenog u
Bermu pronadeno je pet ulomaka neukrasenog
bronc¢anog lima, deformiranih u vatri. Sudeéi po
karakteristikama nalaza, najvjerojatnije je rije¢ o
dijelovima S$iroke broncane trakaste narukvice s
kvacicom, koja je relativno ¢est nalaz u nekropolama
zeljeznog doba Istre. Kod ovakvih je narukvica
bronc¢ana traka obi¢no imala stepenasti isjecak na
dijagonalno suprotnim kutovima, a kvacica kojom se
zatvarala bila je izradena od savijenog tankog lima 1
zakovicom pri¢vrscena za jedan kraj trake, dok se na
drugom nalazila rupica (Mihovili¢ 1989-1990, 30). Na
jednom pronadenom ulomku vidljiva je zakovica na
kojoj se originalno nalazila kvacica za kopcanje, dok
sama kvacica nije sacuvana (sl. 18, 19).

Ove su narukvice inace jako cesto ukrasene raznim
kombinacijama koso $rafiranog meandra 1 stiliziranim
pticama, a ovakav tip narukvice (manzete) predstavlja
jedan od tipi¢nih predmeta histarske zeljeznodobne
kulture, osobito njezinog II. stupnja (9.1 8. st. pr. Kr.),
kad na keramici i bron¢anim predmetima prevladavaju
urezani ili gravirani geometrijski motivi (Gabrovec,
Mihovili¢ 1987, 306). Na istarskom poluotoku ovakve
su narukvice pronadene jo$ u Picugima (Amoroso
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175). Furthermore, the urn from grave 36 in Pula, with
two vertical handles, one of which was intentionally
broken (Mihovili¢ 2001a, 175, T. 2: 2), and the one
from grave 67, with both of its handles broken, show
an influence of the Villanova culture(Gnirs 1903, Fig.
88: 15; Mihovili¢ 2001a, 175). The urn from grave 36
at Pula corresponds to urns in the form of a globular
jug, which as a rule feature a single, small, vertically
placed handle, whereas this one and the one from Beram
feature two handles each, one of them being broken
(Mihovili¢ 2001a, 175). There are likewise similarities as
compared with an urn from Rome (site Roma - Forum
Romanum), which features two vertically placed handles
and represents a form typical for the 9" century BCE
(Miiller-Karpe 1959, 45, 46, T. 24: B 8). Another urn
with two vertically placed handles comes from Picugi
and it is dated into the 9" - 8" century BCE (Mihovili¢
2001a, 175). According to the above, it is evident that
vessels with two vertically placed handles, which were
used as urns, represent a rather rare phenomenon in
Istria, and moreover, that the Villanova-influenced ritual
of breaking one of these handles was not limited to the
aforementioned necropolises, as it also took place on
the necropolis of Beram, which was confirmed by the
discovery of one such urn with a broken handle.

Given the obvious similarities in the form of the
vessels and the conformity with respect to dating, as
was corroborated by the radiocarbon analysis, we can
assume that this type of vessels correspond to the initial
development phase of Wasserkrug jugs. Judging by the
excavations that have been conducted so far, those
from Beram did not become a standard feature of the
burial rite repertory, unlike on some other concurrent
necropolises, where their large numbers bear witness to
the popularity they enjoyed among the population in
those times, and it is likewise important to emphasize the
ritual of breaking one of the handles, which is associated
with the Villanova cultural sphere.

Grave offerings

Metal objects that often appear as grave goods are
usually the key for dating the graves themselves.
Particularly useful for this purpose are finds like pins,
fibulae or bracelets. Inside the urn from the grave
excavated at Beram, we discovered five fragments of
undecorated bronze sheet metal, which were deformed
in the fire. Judging by the characteristics of the finds,
these fragments were most likely parts of a broad, strap
bracelet made of bronze and equipped with a small
clasp. Such bracelets represent a relatively common find
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SI. 18 Ulomci bronéane narukvice nakon restauracije (PN 18)
Fig. 18 Fragments of a bronze bracelet after restoration (PN 18)

1889, T. 10:1-9; Mihovili¢ 1989-1990, T. V, VI, VII),
Nezakciju (Mihovili¢ 1989-1990, T. I1, 111, IV:1), Puli
(Gnirs 1925, 60, Abb. 46; Percan 2008, T. 33: 292 -
295, 301, 302, T. 34: 303 - 310), ali i Bermu (Kucar
1979, 113, T. XII:1; Mihovili¢ 1989-1990, T. IV: 2-5).
Za datiranje je najzahvalniji primjerak iz Nezakcija, iz
groba 35 u zoni VI, koji je zajedno sa svojim prilozima
smjesten u 8. st. pr. Kr., odnosno stupanj IIb, a u isti
je stupanj datiran 1 ulomak iz Berma (Kucar 1979, T.
12:1-2). S obzirom da nedostaje analognih primjeraka
izvan istarskog prostora, ¢ini se da su te narukvice u
ovom obliku tipi¢ne za istarsko podrucje horizonta
II, a mogle su nastati kao interpretacija, iako u puno
skromnijoj veli¢ini, italskog tipa rombi¢nog pojasa ili
pojasne kopce (Mihovili¢ 1989-1990, 42)". Jo§ jedan
nalaz vazan za dataciju je onaj iz groba 125 iz Pule,
koji je sadrzavao $iroku trakastu bron¢anu narukvicu s
ostacima spaljenih kostiju 1 fragmentima pet bronc¢anih
igala. Kao ni na naSem primjeru, tako ni na ovoj
narukvici nije vidljiv nikakav ukras, no bez obzira na to
ovaj je grob dragocjen za odredivanje datiranja. Naime,
sve pronadene igle iz groba 125 pulske nekropole bez
imalo sumnje mogu se datirati u 8. st. pr. Kr., odnosno
u horizont IIb Zeljeznog doba Istre (Percan 2008, 28).

Sudedi po rezultatima provedene radiokarbonske
analize, beramski primjer, otkriven u recentnim
istrazivanjima, pripada ipak nesto ranijem vremenu,
Kr.
(najvjerojatnije kraju stupnja Istra Ib i pocetku Istra ITa).

odnosno kraju 10. ili pocetku 9. st. pr.

Drugi grobni prilog koji je, kako je to ve¢ spomenuto,
na MDCT snimku dokumentiran kao vertikalno

" Upravo su ovakve narukvice najraniji istrazivaci histarskih
nekropola, izuzev A. Gnirsa, tumacili kao bronc¢ane pojaseve.

S5cm

SI. 19 Tehnitki crteZ ulomaka narukvice (PN 18)
Fig. 19 Technical drawing of the bracelet fragments (PN 18)

in Istrian Iron Age necropolises. They feature a bronze
strap that usually had a step-like cutout on diagonally
opposing corners. The clasp that was used to close it,
was made of bent, thin sheet metal, and was fastened
to one end of the strap with a rivet, a small perforation
being on the other end (Mihovili¢ 1989-1990, 30). A
rivet is visible on one of the discovered fragments, on
which the clasp used to close the bracelet was located,
but the clasp itself was not preserved (Fig. 18, 19).

These bracelets are otherwise very often decorated with
various combinations of obliquely hatched meanders
and stylized birds, and this type of bracelet (cuffs)
represents an object that is typical for the Histrian Iron
Age culture, especially its phase IT (9" and 8" centuries
BCE), when in the majority of cases incised or engraved
geometrical motifs prevail on pottery and objects made
of bronze (Gabrovec, Mihovili¢ 1987, 306). On the
Istrian Peninsula, such bracelets were also discovered
at Picugi (Amoroso 1889, T. 10:1-9; Mihovili¢ 1989-
1990, T.V,VI,VII), Nesactium (Mihovili¢c 1989-1990, T.
I1, 111, 1V:1), Pula (Gnirs 1925, 60, Fig. 46; Percan 2008,
T. 33: 292 - 295, 301, 302, T. 34: 303 - 310) and also
at Beram (Kucar 1979, 113, T. XII:1; Mihovili¢ 1989-
1990, T. IV: 2-5). As far as dating is concerned, the most
informative specimen seems to come from Nesactium,
from grave 35 in zone VI, which was together with its
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postavljena struktura koja se ra¢vala pri vrhu, visoka
priblizno 7,2 c¢m, bio je pigment umbra. Umbro je
prirodna mje$avina zeljeznog i manganova oksida, ¢ija
se uporaba moze pratiti jo§ od prapovijesnog perioda®.
Pigment ima zemljane tonove koji variraju od smede
do crvenkasto-smede boje, ovisno o postotku zeljenih
1 manganovih komponenti. S obzirom na oblik uzorka
u kojem je dokumentiran, mozemo pretpostaviti da
je originalno u grob bio prilozen zamotan u neki
organski materijal koji je uvjetovao njegov oblik,
a u meduvremenu je istrunuo. S obzirom da se radi
o pigmentu, mozemo pretpostaviti da je koristen
primjerice za oslikavanje tijela, tetoviranje' ili
ukrasavanje tkanina odnosno nekih drugih materijala.
Drugim rije¢ima, ovaj bi grobni prilog mogao
predstavljati predmet koji je pokojnik koristio za zivota,
ali 1 simbolizirati zanat kojim se bavio (sl. 23).

Rezultati MDCT istrazivanja
ZVGVCZ

Viseslojna kompjutorska tomografija (MDCT) pokazala
je da je urna osteena, odnosno da je vrat posude
utonuo u njezino tijelo. Slojevi dobiveni CT-om (0,5
mm) otkrili su prili¢éno nehomogenu glinu s malim,
okruglim neprozirnim dijelovima nepropusnim za
x-zrake (najveca gustoca: 2150 U.H.; najveéi promjer:

2.0 mm) 1 rijetkim malim podru¢jima propusnim za
x-zrake (sl. 20).

SI. 20 MDCT presjek urne (sloj 0,5 mm)
Fig. 20 MDCT thin (0.5mm) section of the urn

Sadrzaj urne predstavljaju spaljeni ostaci koji su bili
smjesteni u donji dio posude te pokriveni pepelom i
zemljom sve do njezina oboda (sl. 21). Medu spaljenim
ostacima vidljivo je pet ulomaka bronc¢ane narukvice
(sl. 22).

"> Ovaj je pigment dokumentiran ve¢ u neolitskim spiljskim oslicima.

' Pigmenti umbra se i danas koriste za istu svrhu.
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offerings dated into the 8" century BCE, or phase IIb,
and the fragment from Beram was dated into the same
phase (Kucar 1979, T. 12:1-2). Due to an absence of
analogies outside of Istrian territory, it seems that these
bracelets, in this form, are typical for the Istrian area
of Horizon 11, and that they could have been created
as an interpretation of the Italic type of rhombic belt
or belt buckle!, although in a much more modest size
(Mihovili¢ 1989 - 1990, 42). Another find that played
an important role in dating is the one from grave 125
at Pula, which contained a broad, strap bracelet made
of bronze, together with the remains of cremated bones
and fragments of five bronze pins. As was the case with
the specimen from Beram, this bracelet too is devoid
of any decorations; however, this grave is nonetheless
valuable for dating purposes. In fact, all the pins found
in grave 125 from the necropolis at Pula can be, without
any doubt, dated to the 8" century BCE, or into
Horizon IIb of the Iron Age in Istria (Percan 2008, 28).

Judging by the results of the radiocarbon analysis, the
specimen from Beram, which was unearthed during
the recent excavations, belongs to a somewhat earlier
period, i.e., to the end of the 10® or the beginning
of the 9* century BCE (most probably to the end
of phase Istria Ib and the beginning of Istria Ila).

As was already mentioned, the other grave oftering that
was documented on MDCT imagery as a vertically
placed structure forking at the top, whose height is
approximately 7.2 cm, is umber, a natural pigment.
Umber is a natural mixture of iron and manganese
oxides, whose use can be traced back already from the
prehistoric period®. This pigment has earthy tones that
vary from brown to reddish-brown in color, depending
on the percentage of iron and manganese components.
With regard to the form in which the sample was
documented, it can be assumed that it was wrapped
into some organic material that conditioned its shape
when it was originally placed into the grave, which has
decomposed in the meantime. Given that it is a pigment,
it can also be assumed that it was used, for example,

for body painting, tattooing'®

, or decorating cloths or
other materials. In other words, this grave offering could
represent an object that the deceased individual used
during his life, but it could also symbolize the craft that

he practiced (Fig. 23).

' It was precisely these bracelets that were interpreted as bronze
belts by the earliest explorers of Histrian necropolises, with the
exception of A. Gnirs.

"> This pigment has been documented already on Neolithic cave
paintings.

' Umber pigments are used for the same purpose nowadays.
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SI. 21 Stratigrafski poloZaj sadrZaja urne na temelju MDCT snimka
Fig. 21 Stratigraphic planes of the urn content as shown by MDCT

SI. 22 MDCT 3-D rekonstrukcija metalnih dijelova (narukvica)
Fig. 22 MDCT 3-D reconstruction of metallic fragments (bracelet)

Od gornje margine spaljenih ostataka, MDCT analiza
otkrila je za x zrake nepropusnu strukturu usmjerenu
prema u$éu urne, koja se ra¢va u gornjem dijelu,
satinjenu od spojenih cilindri¢nih dijelova promjera
od 1 mm (sl. 23). Mikroiskopavanje potvrdilo je oblik
1 strukturu spaljenih ostataka, kao 1 ostalih predmeta
prvotno uoc¢enih na CT snimku (sl. 24, 25).

SI. 23 MDCT 3-D rekonstrukcija za x-zrake blago neprozirne strukture
koja se nalazi prema otvoru urne

Fig. 23 MDCT 3-D reconstruction of a faintly radiopaque structure
directed towards the mouth of the urn

Results of MDCT analysis
Cinerary urn

The urn appears collapsed on MDCT imagery. CT
thin sections (0.5 mm) reveal a rather inhomogeneous
clay tempered with small, rounded, radiopaque particles
(maximal density: 2150 U.H.; maximal diameter 2.0
mm), and rare, small, radiolucent areas (minimal density:
-5 U.H.) (Fig. 20).

The cinerary content consisted of cremated remains that
were placed in the nether half of the urn, and covered
with ashes and soil up to its rim (Fig. 21).Visible between
the cremated remains were five fragments of a bracelet
(Fig. 22).

From the upper margin of the cremated remains, a faintly
radiopaque structure directed towards the mouth of
the urn was revealed by MDCT analysis, which forks
in its upper section, and is represented by contiguous,
cylindrical units of 1 mm in diameter (Fig. 23). The
micro-excavation confirmed the close similarity between

Sl. 24 Veza izmedu mikroiskopavanja i MDCT-a
Fig. 24 Correspondence between micro-excavation and MDCT
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Sl. 25 Veza izmedu mikroiskopavanja i MDCT-a
Fig. 25 Correspondence between micro-excavation and MDCT

Antropologija

Urna je sadrzavala vrlo fragmentirane spaljene ostatke.

Dimenzije ostataka prikazane su na slici 26 1 tablici

1. Zanimljivo je napomenuti da mikroiskopavanje

doprinosi veéoj fragmentaciji spaljenih ostataka te na taj

nacin smanjuje moguénost prepoznavanja nekih od njih

(sl. 27). Oko 20 posto ulomaka bili su dijelovi lubanje.

Mogli su se prepoznati sljedeéi elementi:

- ulomak ljjeve jagodi¢ne kosti;

- ulomak desne strane ¢eljusti s praznim alveolama za
trajne zube (43, 44 1 45); Celjust je manjih dimenzija
1 njeznijeg izgleda;

- ulomak (desna strana?) grane donje ¢eljusti;

- ulomak lijevog (?) petroznog dijela sljepoocne kosti
s ocuvanim slusnim ko$c¢icama (sl. 28);

- dva vrlo fragmentirana ulomka ¢unjaste kosti sake;

- mali ulomak zglobne casice lopatice.

Maximum size distribution
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Sl. 26 Velitina i tvrstoéa kremiranih ostataka
Fig. 26 Size and consistency of the cremated remains

Oblici 1 dimenzije ulomaka omoguéuju nam da
utvrdimo da spaljeni ostaci pripadaju odrasloj zenskoj
osobi. Nisu uoc¢eni ulomei s patoloskim promjenama.
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CT imagery and the cremated remains as well as non-
osseous objects, both in shape and structure (Fig. 24, 25).

Anthropology

The cinerary urn contained cremated remains that were

in a very fragmentary state. The dimensions of these

cremated fragments are presented in Fig. 26 and Tab. 1.

It is interesting to note that micro-excavation tends to

increase the fragmentation of the remains, reducing the

possibility of their identification (Fig. 27). About 20% of
the fragments were from a skull. The only recognizable
elements were:

- a fragment of the left zygomatic bone;

- right fragment of lower jaw with empty sockets for
permanent teeth (43, 44 and 45).The jaw appears very
delicate in shape and rather small in size;

- a fragment (right?) of the mandibular, horizontal,
posterior ramus;

- a fragment of left (?) petrous part of temporal bone
with ossicles (Fig. 28);

- two very incomplete fragments of the scaphoid bone

- a small fragment of the glenoid cavity of the scapula.

Microexcavation

|

MDCT

=<10

=10-19
" 20-29
==>30

SI. 27 Rasprostranjenost fragmentacije kremiranih ostataka: MDCT
nasuprot mikroiskopavanja

Fig. 27 Distribution of fragmentation of the cremated remains: MDCT
vs. micro-excavation

Based on the shape and dimensions of these fragments
we can attribute the remains to an adult female
individual. No fragments with pathologic changes were
discovered.

The cremated remains weighed 150 g, which
corresponds to approximately 15 - 20% of the cremated
body of a female adult.

The temperature of cremation was evaluated at >
600 °C in a reducing environment, for a short period
(delaminated white surface of the diploic bone with
white-blue trabeculae; delaminated white surface of
long bone, less than 1 mm thick, and black or blue-
black bone under it), and it was apparently not uniform.
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Tezina spaljenih kostiju je 150 g, $to je oko 15 - 20 %
ukupne tezine kremiranog tijela odrasle zene.

Kosti su spaljene na temperaturi veé¢oj od 600 °C u
redukeijskim uvjetima, u kratkom vremenu (raslojavanje
bijele povrsine spuzvaste kosti glave s bijelo-plavim
trabekulama; raslojavanje bijele povrsine dugih kostiju
debljine manje od 1 mm i crna ili bijelo-crna kost ispod
nje) 1 vidljivo neujednaceno.

ZAKLJUCNA RAZMATRANJA

Istrazivanja provedena na beramskoj nekropoli tijekom
2013. godine povratak su ishodistu prapovijesne
arheologije u Istri. S obzirom da su istrazivanja
provedena 1883. bila prva arheoloska istrazivanja nekog
prapovijesnog lokaliteta na istarskom poluotoku, odmak
od 130 godina dopusta nam primjenu tada nepoznatih,
a1 po danasnjim standardima najsuvremenijih metoda
1 tehnika istrazivanja i analiza, ¢ime se otvaraju
moguénosti znacajnog prosirivanja dosadasnjih spoznaja
o materijalnoj kulturi 1 obi¢ajima stanovnika ovog
nalazista, ali i $iroj slici Zeljeznog doba Istre.

Rezultati provedene radiokarbonske analize te
komparativni primjeri pronadenog pokretnog
arheoloskog materijala datiraju istrazenu grobnu cjelinu
na kraj 10. ili sam pocetak 9. st. pr. Kr., $to odgovara
kraju stupnja Istra Ib 1 pocetku Istra Ila. Sudeéi
po rezultatima analize koju je provela V. Ku¢ar na
materijalu iskopanom prilikom Moserovih istrazivanja,
a sukladno kojoj se nekropola datira izmedu stupnjeva
Istra IT 1 Istra IV (Kucar 1979, 111-121), istrazeni grob
pripada samom pocetku koristenja beramske nekropole.

Po tipologiji oblika groba, istrazeni primjer spada u
najbrojniju skupinu grobova zastupljenih na beramskoj
nekropoli. Rije¢ je o grobu u jednostavnoj grobnoj
jami uklesanoj u mati¢nu stijenu sa zarom, pokrivenoj
jednom ili vise kamenih ploca (a pozzeto). Po rezultatima
Moserovih istrazivanja, takvi su grobovi predstavljali
¢ak 82 % svih istrazenih (Cestnik 2009, 98-99, sl. 29).

Medu dosad objavljenim nalazima s beramske
nekropole ne nalazimo materijal koji bi tipoloski u
potpunosti odgovarao onome pronadenome prilikom
recentnih istrazivanja. Tipoloski najsli¢niji primjer
zare je parcijalno sacuvana posuda pronadena prilikom
Moserovih istrazivanja, ukrasena bradavicastim
ukrasima, no bez ijedne rucke. Posudi nedostaje
obod pa je tesko sa sigurnoséu govoriti o njezinoj
originalnoj formi (Kucar 1979, 96, T.V: 8). lako su

CONCLUDING CONSIDERATIONS

The excavations that were carried out on the necropolis
at Beram in the course of 2013 represent a renewed
visit to the starting point of prehistoric archaeology in
Istria. Considering that the 1883 excavations were the
first archaeological excavations of a prehistoric site on
the Istrian Peninsula, a time lapse of 130 years allows us
to employ methods that were in those days unknown,
and which according to present-day standards represent
cutting edge methods and techniques of research and
analysis. This opens up countless possibilities of widening
current perceptions as regards the material culture and
customs of the inhabitants that used to live on this site,
and it also gives us a wider insight into the Iron Age
period in Istria.

The results of the radiocarbon analysis, and the
comparative specimens from the discovered movable
archaeological material, date the explored grave unit
to the end of the 10" or to the beginning of the 9™
century BCE, which corresponds to the end of Istria
Ib phase and the beginning of Istria Ila phase. Judging
by the results of the analysis conducted by V. Kucar on
the materials excavated during Moser’s excavations, and
based on which it was possible to date the necropolis
between phases Istria II and Istria IV (Kuc¢ar 1979, 111-
121), the explored grave belongs to the initial period of
use of the necropolis at Beram.

According to the typology of the grave form, the explored
specimen belongs into the most numerous group of
graves represented on the Beram necropolis. This grave is
simple, it consists of a sepulchral pit that has been carved
out of bedrock, and an urn covered by one or more

Sl. 28 Ulomak petroznog dijela sljepootne kosti s oéuvanim slusnim
kosticama

Fig. 28 A fragment of petrous bone showing the inner ear osseous structures
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posude s dvije okomito postavljene rucke, kao sto je
ova iz Berma, prili¢no rijedak nalaz na zeljeznodobnim
nekropolama u Istri, valja naglasiti utjecaj vilanovskog
kulturnog kruga, koji se ocituje u ritualnom odnosno
namjernom razbijanju jedne rucke, sto je sluc¢aj sa zarom
pronadenom u Bermu.

Sto se ti¢e pronadene narukvice, tipoloske paralele
pronalazimo medu materijalom prikupljenim prilikom
Marchesettijevih istrazivanja, kada su pronadeni
primjeri Sirokih trakastih narukvica (manzeta), koje
su medutim bile ukrajene urezanim i graviranim
geometrijskim motivima (Marchesetti 1884, T. IV: 1,
2)1.

Grob istrazen 2013. g. nalazi se u zoni za koju dosad
nije bilo utvrdeno da pripada nekropoli. Na prostoru
izmedu recentno istrazenog groba i prostora nekropole
istrazenog 1883. godine nalaze se recentni pregradni/
poduporni zidovi (S] 8, 9, 19), a veéina istrazivaca
je na toj poziciji pretpostavljala postojanje jednog
od gradinskih bedema (Amoroso 1889, 225; Kucar
1979, 88; Drempetié¢ 2003, sl. 2; Cestnik 2009, 98).
Prilikom istrazivanja koja su se odvijala s obje strane
pretpostavljenog bedema, ali koja ipak nisu bila
usmjerena na njegovo pronalazenje i dokumentiranje,
nisu pronadeni nikakvi materijalni tragovi koji bi
mogli potvrditi njegovo postojanje. S druge strane,
velika koli¢ina kumulirane zemlje prepune keramickih
ulomaka koji se mogu datirati u Zeljezno doba na
prostoru sonde 2, odnosno na strani okrenutoj naselju,
ukazuje da se na ovom mjestu ve¢ jako dugo nalazi
odredena umjetna barijera koja je prijecila daljnju
eroziju zemlje prema podnozju gradinskog brezuljka.
Mozemo stoga ostaviti otvorenu mogucénost da je na
ovoj poziciji nekada uistinu egzistirao gradinski bedem,
koji je naknadno nadomjesten postoje¢im zidovima. U
tom je smislu zanimljiv i podatak da se recentno istrazeni
grob moze datirati na sam pocetak ili ¢ak 1 nesto ranije
od dosad pretpostavljenog perioda funkcioniranja
nekropole. Moze li ovaj podatak sugerirati postupno
sirenje nekropole prema jugozapadu, paralelno sa
sirenjem podrudja obuhvaéenog gradinskim bedemima?
U prilog toj pretpostavci govore pojedini nalazi
pronadeni u najnizoj stratigrafskoj jedinici sonde 2 (S]
20), koji daju naslutiti koristenje beramske gradine 1
prije stupnja Istra II. Takoder, poznato je da je veéina
istarskih Zeljeznodobnih nekropola bila smjestena
unutar pojasa bedema, odnosno izmedu dva pojasa

stone slabs (a pozzeto). In accordance with the results of
Moser’s excavations, such graves represented as much
as 82% of all explored graves (Cestnik 2009, 98-99,
Fig. 29). Among the finds from the Beram necropolis
which have been published to date, we cannot find
any material that would typologically fully correspond
to that unearthed in the course of recent excavations.
In other words, the most similar example of an urn,
from a typological point of view, is a partially preserved
vessel discovered during Moser’s excavations, which is
decorated with nub-like decorations but has no handles.
The vessel lacks its rim and it is hence difficult to speak
with any certainty about its original form (Kucar
1979, 96, T.V: 8). Although vessels with two vertically
placed handles, like the one from Beram, represent a
rather rare find in Istrian Iron Age necropolises, it is
important to emphasize the influence of the Villanova
culture, visible in the ritual, i.e., intentional breaking
of one of these handles, as is the case with the urn
unearthed at Beram.

As regards the discovered bracelet, typological analogies
can be found among the material collected during
Marchesetti’s excavations, when specimens of broad,
strap bracelets (cuffs) were unearthed, which, however,
were decorated with incised and engraved geometrical
motifs (Marchesetti 1884, T. IV: 1, 2)".

The grave explored in 2013 is located in a zone for
which it has not yet been established whether it belongs
to the necropolis. Located in the area between the
recently explored grave and the necropolis explored
in 1883, are the recently constructed dividing/
supporting walls (SU 8,9, 19), while the majority of
explorers presumed that one of the hillfort walls would
be in this position (Amoroso 1889, 225; Kucar 1979,
88; Drempeti¢ 2003, Fig. 2; Cestnik 2009, 98). In the
course of excavations that were conducted on both sides
of the presumed enclosing wall, but were not focused
on its actual discovery or documentation, no material
traces corroborating its existence were found. On the
other hand, the vast quantity of accumulated soil that
contained a huge amount of pottery fragments dated
into the Iron Age, in the area of Trench 2, i.e., on the
side facing the settlement, points to the fact that a certain
artificial barrier had been located on this spot for a very
long period of time, which prevented further soil erosion
towards the foot of the hillfort hillock. Thus, a real
possibility exists that a hillfort wall once stood on this

'7 Jedan ulomak ukraSene trakaste narukvice nalazi se i medu
materijalom koji je 1883. prof. Podersay poslao C. Marchesettiju
(Marchesetti 1883, T. I: 9; Kucar 1979, T. XII: 1).
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7 A single fragment of a decorated strap bracelet is to be found
amongst the material that Prof. Podersay sent to C. Marchesetti in
1883 (Marchesetti 1883, T. I: 9; Kucar 1979, T. XII: 1).
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bedema naselja'®. Na ovakvu moguénost pozicioniranja
beramske nekropole upozoravao je jo§ Amoroso
(Amoroso 1889, 225), a kasnije to prihvacaju i neki
drugi istrazivaci (Lonza 1977; Cestnik 2009, 98). Iako
mogucénost postupnog Sirenja nekropole, u korelaciji s
gradnjom bedema ili bez nje, zvudi primamljivo, treba
biti oprezan s donosenjem zaklju¢aka s obzirom na mali
opseg recentnih istrazivanja, no taj bi trag u buduénosti
svakako trebalo slijediti.

Sudedi po rezultatima istrazivanja groba SJ 23, spaljivanje
pokojnika odvijalo se na nekom sekundarnom polozaju
s kojeg su posmrtni ostaci prenoseni do samoga groba'.
Grobni prilozi spaljivani su zajedno s pokojnikom, o
¢emu svjedoce ulomci narukvice deformirani vatrom,
pronadeni unutar zare. Nakon spaljivanja tek je dio
posmrtnih ostataka pohranjivan unutar zare. Sto se
tice pripreme same urne, postupak je bio prili¢no
jednostavan: kremirane kosti, koje su vjerojatno
bile dodatno fragmentirane s obzirom na njihovo
stanje nakon hladenja, polozene su u zaru bez nekog
preciznog anatomskog redoslijeda. Priblizno pola zZare
napunjeno je kostima, na sto su stavljeni pepeo 1 zemlja,
vjerojatno s mjesta kremiranja. Uz kosti je polozen 1
defunkcionalizirani metalni predmet (narukvica). Na
vrh zare stavljen je umbro zamotan u neki organski
predmet. Nakon toga je urna postavljena na njenu
konacnu poziciju te prekrivena kamenom plocom. Urna
je sadrzavala kremirane kosti, koje vjerojatno potjecu
od odrasle zene. Nekoliko prepoznatljivih ulomaka bili
su dijelovi gornjih udova i lubanje: ¢ini se da se izbor
kostiju moze povezati s malom veli¢inom zare.

Dio posmrtnih ostataka pohranjivan je i u prostoru oko
zare, odnosno unutar grobne jame.

Sukladno pretpostavkama koje je na temelju analiza
grobnih priloga pojedinih istarskih zeljeznodobnih
nekropola iznijela V. Cestnik, prisustvo narukvica, kao
uostalom 1 nekih drugih vrsta nakita, poput nausnica,
sljepoo¢nicarki, torkvesa, prstenja, staklenih i jantarnih
perli, saltaleona, koji se ne javljaju zajedno s oruzjem,
mozemo pripisati zenskoj nosnji (Cestnik 2009, 122),
a $to odgovara zaklju¢cima antropoloskih istrazivanja.

¥ Takve primjere nalazimo u Nezakciju (Mihovili¢ 2001, 27, s1. 24),
Puli (Gnirs 1925, 48-49, Abb. 28; Mihovili¢ 2013, 70), Oracini-
Prezenaku (Mihovili¢ 2013, 37), Kastelu kod Buja (Cestnik 2009,
16), Limskoj gradini (Mihovi¢ 1972; Mihovili¢ 2013, 82) 1 drugdje.

" Amoroso ukazuje na postojanje ustrinuma u neposrednoj blizini
nekropole, o ¢emu su po njegovoj pretpostavci svjedocili crna
zemlja 1 komadidi ugljena (Amoroso 1889, 230).

position, which was later substituted with the existing
walls. With this in mind it is interesting to note that
the recently excavated grave can be dated to the very
beginning of the period during which the necropolis was
presumably functioning, or even somewhat earlier. Can
this piece of information suggest a gradual broadening
of the necropolis towards the southwest, parallel with the
expansion of the area enclosed with the hillfort walls?
Certain finds unearthed in the lowest stratigraphic unit
of trench 2 (SU 20), speak in favor of this assumption.
They lead us to suspect that the hillfort at Beram was in
use even before the Istria IT phase. Likewise, it is known
that the majority of Istrian Iron Age necropolises were
located within the enclosing walls, or between two
enclosing walls of a settlement'®. Amoroso was in his time
suggesting the possibility that the necropolis at Beram
was thus positioned (Amoroso 1889, 225), which was
later accepted by some other explorers (Lonza 1977;
Cestnik 2009, 98). Although the possibility of a gradual
widening of the necropolis, in correlation with the
erection of the enclosing walls or without it, sounds
appealing, one has to be careful when making such
conclusions due to the small scale of recent excavations,
but the aforementioned trail should definitely be further
explored in the future.

Judging by the results of the excavation of grave SU
23, the cremation of the deceased was carried out on
a secondary location, from where the remains of the
deceased were then taken to the grave itself’. Grave
offerings were cremated together with the deceased,
which was corroborated by bracelet fragments that
were deformed by the fire and discovered in the
urn. After the deceased was cremated, only some of
the ashes were deposited in the urn. As regards the
preparation of the urn, this was quite simple: the
cremated bones, probably fragmented further with
respect to their situation after cooling, were placed into
the urn without a precise anatomical sequence. The
vessel was half-filled with bones, the other half being
reserved for ashes and soil that probably came from the
place of cremation. A defunctionalized metal object (a
bracelet) was placed with the bones. The last object that

¥ Examples for this can be found at Nesactium (Mihovili¢ 2001,
27, Fig. 24), Pula (Gnirs 1925, 48-49, Fig. 28; Mihovili¢ 2013, 70),
Oracina-Prezenak (Mihovili¢ 2013, 37), Kastel near Buje (Cestnik
2009, 16), Limska Gradina (Mihovili¢ 1972; Mihovili¢ 2013, 82)
and elsewhere.

' Amoroso points out to the existence of an ustrinum in the
immediate vicinity of the necropolis, which is according to him
corroborated by black soil and small lumps of coal (Amoroso 1889,
230).
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Iskopavanja provedena 2013. g. dala su smjernice za
neka buduca istrazivanja beramske nekropole, ali mogu
posluziti 1 kao smjernica za istrazivanja na ostalim
nalazistima slicnog karaktera. Terenska istrazivanja u
Bermu svakako valja vezati uz podrucje na kojemu
je pronaden grob SJ 23. Usmjeravanje istrazivanja
sjeveroisto¢no od istrazenog groba definiralo bi
podrugje rasprostiranja same nekropole, ali i pomoglo
u pokusaju prepoznavanja eventualne horizontalne
stratigratije same nekropole, na $to upucuju recentni
nalazi. Pritom ne bi trebalo zaobilaziti ni pokusaje
definiranja linije pruzanja gradinskih bedema, u ¢emu,
osim klasi¢nih arheoloskih iskopavanja, od velike koristi
moze biti 1 intenzivno arheolosko rekognosciranje
terena. U sluc¢aju da se otvori moguénost za pribavljanje
znac¢ajnijih financijskih sredstava valjalo bi razmisljati 1
o primjeni nekih suvremenijih metoda dokumentiranja,
koje bi ponudile zna¢ajno vele moguénosti
prepoznavanja arheoloskih struktura, poput primjerice
koristenja LIDAR tehnologije.

Naravno, u svim slu¢ajevima u kojima je to moguce
potrebno je napraviti radiokarbonske analize, u cilju
datiranja nalaza, §to moze biti izrazito korisno i za
opce zakljucke vezane uz materijal i njegovu dataciju u
kontekstu beramske nekropole, ali 1 materijalne kulture
zeljeznog doba Istre opcenito.

Rezultati provedenih MDCT analiza pokazuju da
one u buduénosti svakako moraju postati neizostavni
dio arheoloskih istrazivanja lokaliteta sli¢nih
karakteristika, s obzirom na otvaranje cijelog niza
novih moguénosti prikupljanja podataka i spoznaja
nedostupnih klasicnim arheoloikim metodama. Sirenje
uporabe MDCT-a u klini¢ke svrhe te njegova niska
cijena u provedbi analiza otvorili su nove perspektive
za analizu bioloskih ostataka i arheoloskih artefakata.
Ova tehnika je takoder ojacala koncept nedestruktivne
analize, za razliku od tradicionalnog iskopavanja (ili
mikroiskopavanja), koje je destruktivno po definiciji
i zato neponovljivo. Stovise, digitalnom slikom se
moze lako manipulirati mijenjajuéi njene parametre ili
se pak moze podvrgnuti matematickoj transformaciji
da se poboljsaju odredene strukture ili detalji na njoj.

Primjena ove tehnike na paljevinskim zarama (koje
se moraju smatrati kulturnim artefaktom s organskim
sadrzajem) od posebnog je interesa jer dopusta da se
bez promjene njihove morfologije 1 sastava analiziraju
same posude 1 njihov sadrzaj. Tablica 2 prikazuje razlike
izmedu tih metodologija.

56

was put into the urn is umber wrapped in some sort of
organic material. Afterwards, the urn was placed in
its permanent position and covered with a stone slab.
The urn contained some cremated bone fragments that
probably belonged to an adult female individual. The
few recognizable bone fragments were sections of the
upper limbs and of the skull: the bone material was
probably chosen this way due to the small volume of the
urn. Some of the cremated remains were also strewn in
the area around the urn, within the grave pit.

According to the assumptions put forward by V.
Cestnik on the basis of analyses of grave offerings from
certain Istrian Iron Age necropolises, the presence of
bracelets and of some other kinds of jewelry such as
earrings, temple decorations, torques, rings, glass and
amber beads, and saltaleoni, coupled with the lack of
any weapons, can be attributed to female attire (Cestnik
2009, 122), which still further corroborates the findings
of anthropological studies.

The excavations carried out in the course of 2013
provided us with certain guidelines for future
excavations of the necropolis at Beram, but they can
likewise be applied for excavations on other sites
having a similar character. The field excavations
at Beram should certainly be connected to the area
where grave SU 23 was discovered. The extent of the
necropolis would be defined if the excavations were to
be directed towards the northeast from the explored
grave. This would also aid the efforts to recognize
an eventual horizontal stratigraphy of the necropolis,
and recent finds point in that direction. At the same
time we should try to define the direction in which
the hillfort wall extended itself, and that could be
done by classical archaeological excavations, as well as
with an intensive archaeological survey of the terrain,
which could be very beneficial. In case there is an
opportunity to get strong financial backing for this,
more modern documentation methods should be used,
which would offer significantly greater possibilities for
the recognition of archaeological structures, as would
be the case, for example, if LIDAR technology were
to be used.

Naturally, radiocarbon analyses should be conducted
whenever possible in order to date the finds, which
could also be of great help in drawing general
conclusions from the material and its dating, not only
in the context of the Beram necropolis, but for the
material culture of the Istrian Iron Age in general.
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Rezultati istrazivanja jasno ukazuju na to da ne
postoje znacajne razlike izmedu MDCT-a i analize
mikroiskopavanjem. Zapravo, MDCT je omoguéio
istrazivanje nekih slozenih segmenata (Celjust, unutarnje
uho) koje bi inace bilo tesko proucavati (ili bi to bilo
nemoguce) metodama mikroiskopavanja 1 tradicionalne
antropoloske analize. Medutim, analiza urne nije
bila darezljiva $to se tice antropoloskih detalja, zbog
fragmentacije materijala 1 nepotpunosti ostataka.
Nekoliko prepoznatljivih ulomaka omoguéilo nam
je da napravimo prili¢no pouzdanu spolnu dijagnozu,
a isto tako smo bili u stanju iskljuc¢iti moguénost da
su ostaci pripadali djetetu. Podvrgavanjem materijala
mikroskopskoj analizi izbjegli smo izra¢un bioloske
dobi (Bradtmiller 1984, Holden 1995) jer su osteoni,
kao $to je pokazalo probno SEM skeniranje,
pokazivali deformiranost, izmijenjenu povrsinu
ili izgled te rekristalizaciju hidroksiapatita (sl. 29).

Sl. 29 SEM kremirane kortikalne kosti koja pokazuje deformiranost
strukture kosti, izmijenjenu povrsinu ili izgled te rekristalizaciju
hidroksiapatita

Fig. 29 SEM of a cremated cortical bone showing bone structure deformation,
altered spatial distribution, and hydroxyapathite recrystallization

Koristenjem MDCT-a usput su otkriveni i neki
zanimljivi detalji, prije svega prisutnost pigmenta
umbra. Ne samo da nam je MDCT dao priliku da
identificiramo ovaj zanimljivi detalj, nego nam je 1
omogucio da saznamo njegov toc¢an oblik 1 prostor,
§to je iznimno tesko postié¢i putem mikroiskopavanja.

Istrazivanje beramske nekropole provedeno 2013.
u potpunosti je ispunilo ocekivanja i, unato¢ maloj
istrazenoj povrsini, donijelo niz novih spoznaja o

The results from the performed MDCT analyses show
that in the future they must become an unavoidable part
of archaeological excavations because they open a whole
series of new possibilities for the gathering of data that
would otherwise be off limits if classical archaeological
methods were used. The spread of MDCT for clinical
purposes and its low cost per investigation have opened
new perspectives when analyzing biological remains and
ancient artifacts. This technique has also strengthened the
concept of non-destructive analysis, unlike traditional
excavation (or micro-excavation) which is destructive
by definition and therefore not repeatable. Moreover,
digital imagery can be easily manipulated by changing its
parameters, or subjected to mathematical transformation
to enhance structures or details contained in it.

The application of this technique to cinerary urns (a
cultural artifact with organic content) is of particular
interest because it permits to analyze both the container
and its contents without altering their morphology and
composition. Table 2 shows the differences between these
methodologies.

In this case it is clear that there are no significant
differences between MDCT and micro-excavation
analyses. In eftect, by using MDCT it was possible to
study some complex segments (alveolar processes of
the jaw, inner ear), which would otherwise be very
difficult (or impossible) when using micro-excavation
and traditional anthropological analysis. However, the
urn analysis failed to provide us with a great amount
of anthropological data because the material was
scanty and fragmentary, and the remains incomplete.
Notwithstanding that, the few recognizable fragments
allowed us to rather reliably define sex, and to rule out
the possibility that the remains belonged to an infant.
By subjecting the material to a microscopic analysis we
avoided the calculation of biological age (Bradtmiller
1984, Holden 1995) since the osteons, as demonstrated by
a test scan with SEM, showed evidence of deformation,
altered spatial distribution, and hydroxyapathite re-
crystallization (Fig. 29).

It 15 also worth mentioning that the use of MDCT
revealed some interesting details, like the presence
of umber wrapped in an organic material. The use
of MDCT gave us the opportunity to identify this
interesting detail, giving it a precise form and position,
which would be extremely difficult using micro-
excavation.

The excavation of the necropolis at Beram, which was
conducted in 2013, fulfilled all our expectations because
it provided us with some new insights related to the
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nac¢inima funkcioniranja ovog prostora u prapovijesnom
razdoblju. Ovaj pregled istrazivanja provedenih
2013. na nekropoli u Bermu jasno pokazuje veliki
znanstvenoistrazivacki potencijal nalazista, koji bi u
buduénosti svakako trebao biti iskoristen.

Tab. 1. Veli¢ina 1 ¢vrstoda kremiranih ostataka

functioning of this site in the prehistoric period, in spite
of the small area that was excavated. This review of the
excavations conducted at Beram in 2013 clearly shows
the great scientific and exploratory potential of this site,
of which good use should be made in the future.

Maksimalna veli¢ina (mm) MDCT Mikro-iskopavanje
<10 65 153
10 - 19 221 159
20-29 52 32
=>3() 1 10
349 354

Table 1. Size and consistency of the cremated remains

Max. size (mm) MDCT Micro-excavation
<10 65 153
10 - 19 221 159
20-29 52 32
=>30 1 10
349 354
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Tab. 2. Zara: mikroiskopavanje nasuprot MDCT-u

MIKRO-ISKOPAVANJE

MDCT

Poteskoca

Velika, moze se smanjiti

iskustvom; ovisno o sadrzaju zare

Velika, moze se smanjiti iskustvom;

neovisno o sadrzaju zare

Sekundarna fragmentacija kostiju = Znacajna Nema
Jasnoca kostanog sadrzaja Dobra Dobra
Dimenzije Dobro Dobro
Tezina kostiju Da Ne

Odredivanje temperature

Da, kolorimetri¢no (empiri¢no)

Moguce rendgenskom

kremacije denzitometrijom (numeri¢no)
Odredivanje spola Moguce Mogucée
Odredivanje starosti kod smrti Moguce Mogucée
Paleopatoloska analiza Moguca Moguca

Istrazivanje morfologije 1 strukture

posude

Nakon praznjenja 1 restauriranja

Da, nakon “virtualnog restauriranja”

te morfodenzitometri¢ne analize

Fragmentacija grobnih priloga

Opéenito visoka zbog oksidacije;
predmete s visokim stupnjem

oksidacije nije mogucde spasiti

Nema; iako je potpuno oksidirao
1 vedi dio mu je unisten, nalaz se

moze rekonstruirati u mjerilu 1:1
zahvaljujuéi neprozirnosti oksida

koji oznacavaju njegove rubove

Polozaj grobnih priloga

Da, ako ih je mogude spasiti

Da

Arheoloska klasifikacija

Da

Da

Muzealizacija

Da, samo posuda 1 predmeta koje

je moguce restaurirati

Da, virtualna
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Table 2. Cinerary urn: micro-excavation vs. MDCT

MICRO-EXCAVATION

MDCT

Difficulty

High. Can be reduced by
experience. Dependent on the

matrix of the contents of the urn.

High. Can be reduced by experience.
Not dependent on the matrix of the
contents of the urn.

Secondary bone fragmentation Significative None
Legibility of bone content Good Good
Measurements Good Good
Bone weight Yes No

Cremation temperature

Yes, colorimetric (empiric)

Possible by X-ray densitometry

determination (numeric)
Sex determination Possible Possible
Age at death determination Possible Possible
Paleopathological analysis Possible Possible

Study of the morphology and
the structure of the container

After emptying and restoration.

Yes, after “virtual restoration” and
morfodensitometric analysis.

Funerary goods fragmentation

Generally high, due to oxidation.

Objects with high grade of
oxidation are not recoverable.

None. The object can be
reconstructed in scale 1:1, even if
completely oxidized and mostly
dissolved, thanks to the radiopacity of
oxides that mark the outline.

Funerary goods position

Yes, if recoverable.

Yes

Archaeological classification

Yes

Yes

Musealization

Yes, only the container and
restorable objects.

Yes, virtual.

60



J.Visnji¢, F. Cavalli, T. Percan, D. Innocenti, The Eatly... Histria archacol., 44/2013, p. 31-62

LITERATURA / LITERATURE

ANDRE, A., LEAHY, R., ROTTIER, S., 2013. Cremated Human Remains Deposited in Two Phases:
Evidence from the Necropolis of the Tuileries Site (Lyon, France: 2nd Century AD), International Journal of
Osteoarchaeology, DOI:10.1002/0a.2317

AMOROSO, A., 1885. I castellieri istriani e la necropoli di Vermo presso Pisino, Atti e memorie della Societa Istriana
di Archeologia e Storia patria 1, Parenzo - Pola - Venezia - Trieste, 53-89.

AMOROSO, A., 1889. La necropoli preistoriche dei Pizzughi, Atti e memorie della Societa Istriana di Archeologia e
Storia Patria V, Parenzo, 225 - 261.

BRADTMILLER, B., BUIKSTRA, J. E., 1986. Effects of burning on human bone microstructure: A preliminary
study, Journal of Forensic Science 29, 535-540.

CAVALLI, F,, 2012. Analisi non distruttiva di un cinerario mediante MSTC, u: BRUSCHETTI, P., CECCHI,
F., GIULIERINI, P., PALLECCHLI, P. (eds.), Restaurando la storia, L'alba dei principi etruschi, Cortona, 115-120.

CESTNIK, V., 2009. Zeljeznodobna nekropola Kastel kod Buja, Monografije i katalozi 18, Pula.

CONLOGUE, G., NELSON, A. J., GUILLEN, S., 2004. The application of radiography to field studies in
physical anthropology, Canadian Association of Radiologists Journal 55(4), 254-257.

COVIC, B., 1965. Uvod u stratigrafiju i hronologiju praistorijskih gradina u Bosni, Glasnik Zemaljskog muzeja
u Sarajevu 20, Sarajevo, 325-332.

COVIC, B., 1983. Regionalne grupe ranog broncanog doba, Istra, Praistorija jugoslavenskih zemalja IV, Bronzano
doba, Sarajevo, 114 - 132.

DREMPETIC, J., 2003. Beram - razvoj naselja, Zbornik Katedre Cakavskog sabora za povijest Istre. Pazinski memorijal.
Beram u proslosti, Knjiga 25, Pazin, 177-209.

GABROVEC, S., MIHOVILIC, K., 1987. Istarska grupa, Praistorija jugoslavenskih zemalja V, Zeljezno doba, Sarajevo,
293-338.

GNIRS, A., 1903. Eine vorromische Nekropole innerhalb der Mauern des Antiken Pola, Jahrbuch der k.k. Central-
Kommission fiir Erforschung und Erhaltung der Kunst- und historischen Denkmale 1, 62 - 96.

GNIRS, A., 1925. Istria pracromana, Karlsbad, 1925.

HARVIG, L., LYNNERUP, N., AMSGAARD EBSEN, J. 2012. Computed Tomography and Computed
Radiography of Late bronze age cremation urns from Denmark: an interdisciplinary attempt to develop
methods applied in bioarchaeological cremation research, Archaeometry 54(2), 369-387.

HOLDEN, J. L., PHAKEY, P. P., CLEMENT, J. G., 1995. Scanning electron microscope observations of heat-
treated human bone, Forensic Sci. Int. 74, 29-45.

KANDLER, P., 1855. Indicazioni per riconoscere le cose storiche del Litorale: manoscritto ad uso del Conservatore per
Litorale, Trieste.

KILIAN, K., 1970. II. Friiheisenzeitliche Funde aus der Siidostnekropole von Sala Consilina (Provinz Salerno).
KUéAR, V., 1979. Prahistorijska nekropola Beram, Histria archaeologica 10/1, Pula, 85-131.
LONZA, B., 1977. Appunti sui castellieri dell’Istria e della provincia di Trieste, Trieste.

LYNNERUP, N., HHALGRIM, H., RINDAL NIELSEN, L., GREGERSEN, H., THUESEN, I., 1997. Non-
invasive archaeology of skeletal material by CT-scanning and three-dimensional reconstruction, International
Journal of Osteoarchaeology 7, 91-94.

MARCHESETTI, C., 1883. Di alcune antichita scoperte a Vermo presso Pisino d’Istria, Archeografo Triestino 10,
416-424.

61



J.Visnji¢, F. Cavalli, T. Percan, D. Innocenti, Zarmi... Histria archaeol., 44/2013, str. 31-62

MARCHESETTI, C., 1884. La necropoli di Vermo presso Pisino nell’Istria, Bolletino della Societa di scienze naturali
in Trieste, Vol. 8, Trieste, 265-294.

MENKE, M., 1970. Brandopferplatz auf der Kastelliernekropole von Pula, Germania 48, Berlin, 115-123.
MIHOVILIC, K., 1972. Nekropola Gradine iznad Limskog kanala, Histria archaeologica 3/2, Pula, 1972.
MIHOVILIC, K., 1989.-1990. Narukvice - manzete s graviranim ukrasom, Histria archaeologica 20-21, Pula, 29-53.

MIHOVILIC, K., 1995. Reichtum durch Handel in der Hallstattzeit Istriens. Handel, Tausch und Verkehr im
Bronze- und Fritheisenzetlichen Siidosteuropa, Siidosteuropa- Schriften Bd. 17, PAS 11, Miinchen-Berlin, 283-329.

MIHOVILIC, K., 2001. Nezakcij: prapovijesni nalazi 1900. - 1953., Monografije i katalozi 11, Arheoloski muze]
Istre, Pula.

MIHOVILIC, K., 2001a. Kratki ma¢ - bodez s trokutastom plocom za nasad rucke iz Istre, Arheoloski vestnik 52,
Ljubljana, 173 - 179.

MIHOVILIC, K., 2004. Pula, ornamentika na urnama zeljeznodobne nekropole, Pula 3000, Pula, 181 - 187.

MIHOVILIC, K., 2012. Rezultati Moserovih istrazivanja u Bermu, u: Flego, S., Rupel, L. (eds.) Ludwig Karl
Moser (1845-1918) med Dunajem in Tistom, Ljubljana, 101-110.

MIHOVILIC, K., 2013. Histri u Istri, Monografije i katalozi 23, Arheoloski muzej Istre, Pula.

MIHOVILIC, K., TERZAN, B., HANSEL, B., MATOSEVIC, D., BECKER,, C., 1999. Rovinj prije Rima, Kiel
1999.

MINOZZI, S., GIUFFRA, V., BAGNOLI, J., PARIBENI, E., GIUSTINI, D., CARAMELLA, D.,
FORNACIARI, G., 2010. An investigation of Etruscan cremations by computed tomography (CT), Antiquity
84, 195-201.

MLADIN, J., 1969. Halstatska nekropola na Gradini iznad Limskog kanala, Jadranski zbornik 7, Rijeka, 289-315.

MOSER, K., 1884. Bericht iiber die Necropole von Vermo nichst Mitterburg - Pisino in Istrien, 7. Bericht d.
prahistorischen Commision d. Akademie d. Wissenschaften, 1 Abt. 89, 11-34.

PACCIANI, E., 2012. Il microscavo di un cinerario in laboratorio, u: BRUSCHETTI, P., CECCHI, F.,
GIULIERINI, P., PALLECCHLI, P. (eds.), Restaurando la storia, Lalba dei principi etruschi, Cortona, 121-122.

MULLER-KARPE, H., 1959. Beitrige zur Chronologie der Urnenfelderzeit nérdlich und siidlich der Alpen,
Romisch-Germanische Forschungen 22.

PERCAN, T., 2008. Histarska Zeljeznodobna nekropola u Puli, diplomski rad na Filozofskom fakultetu Sveucilista
u Zagrebu.

PERONI, R., 1989. Protostoria dell’Italia continentale, La peninsola Italiana nell’eta del Bronzo e del Ferro,
Popoli e civilta dell’Italia antica 9, Roma.

PERONI, R, 1992. Preistoria e protostoria. La vicenda degli studi in Italia. u: Le vie della Preistoria, Roma.

RYAN, T. M., MILNER, G. R., 2006. Osteological applications of high-resolution computed tomography: a
prehistoric arrow injury, Journal of Archaeological Science 33, 871-879.

TOUT, R. E., GILBOY, W. B., CLARK, A.J., 1980. The use of computerized X-ray tomography for the non-
destructive examination of archaeological objects, Proceedings of the 18th International Symposium on Archacometry
and Archaeological Prospection, Bonn, 14-17 March 1978, 608-616.

UREM, D., 2012. Limska gradina, keramika s podruc¢ja nekropole, Monografije i katalozi 21, Arheoloski muze;j
Istre, Pula.

VINSKI GASPARINI, K., 1973. Kultura polja sa Zarama u sjevernoj Hrvatskoj, Zadar, 1973.

62



