FEEO®U3NYKA UCTPAXXNBAIHA
BULUEC/TOJHOI' HAJTASULWLUTA
LUPKBUHE KO KPAJbEBA

Bepa BorocasrbeBuh-MNeTtposuh 1 AnekcaHaap
Mapwuuuh, HapoaHu mysej, KpamseBo

Momup BykaanHosuh, UHCTUTYT 3a Bogonpuspeay
“Japocnas YepHun", beorpaa

KrbyuHe peun: KpasseBo, KoHapeso, npocnekuuja,
reocdusnka, reoenekTpMyHo cKkeHupame

NokanuTteT LipkBUHE Hanasmn ce
y NpBOM ceny 3anagHo og Kpamesa,
y KoHapeBy, Ha AeCHOj cTpaHu
MarucTpanHor nyta KpasbeBo - Pawka.!
Y nutamy je ctapuja peyHa Tepaca
MN6pa, Ha uMjeM 3aBpLUETKY Ce MoANXY
npBu 3Ha4ajHun 6perosmn Bpauncke
n KoHapeBcke Koce, 3aBpLUHMUA
naaHWHCKOr cucrtema Tpornaea v Jenuue.
Wcnoa marncrpanHor nyTta npyxa ce
npBa peyHa Tepeca JIoKasIHOr Ha3uBa
Jlyr, KoHapeBCKO nosbe, rae ce npe
ABajeceTak roguHa Beoma CrnopaguyHo
Haumnasuao Ha ysioMKe nocyga rpybe
dakType n genoBe KaMeHux bpycesa
(kapTa). Ca nonoxaja LipkBuHe,
Hacesba Xunua u Matapywka 6ama
ca cBojuM 6pauma JlojaHuk n Knuk,
M3Ha4 Kojux ce ysamxe macus CTonosa,
6uBa BMA/BMB Kao Ha anany. N3mehy
HaBegeHux 6paa Hanase ce notoumn
ca Aeno3uTOM Nosyaparnx onanHux
MUHepana v CTeHa, AOK je JlojaHuk
rno3HaTa reosiowKa nojasa okamereHe
wyme. CunndpurkoBaHo ApBO, pa3HO60jHM
BapujeTeTu onasna 1 KanueaoHa,
HanaxeHu Ha LpkBnHama ynpaso noTmyy

13 oBor apeana (Bogosavljevi¢ 1990: 31).
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GEOPHYSICAL SURVEY

OF MULTILAYERED
ARCHAEOLOGICAL SITE CRKVINE
NEAR KRALJEVO

Vera Bogosavljevi¢-Petrovi¢ and Aleksandar Marici¢,
National museum, Kraljevo

Momir Vukadinovi¢, Institute for the Development of
Water Resources “Jaroslav Cerni”, Belgrade

Key words: Kraljevo, Konarevo, Survey, Geophysics,
Geo-Electric Survey

The archaeological site Crkvine is
situated in village of Konarevo, west of
the town of Kraljevo, on the right side of
the Kraljevo-Raska freeway.! It is located
on an older terrace of the Ibar river at
the end of which begin the first sizeable
hillsides of Vrdilska and Konarevska, i.e.
the terminal point of the Troglava-Jelica
mountain range. Beneath the freeway
lies the first river terrace - Konarevo
field, locally known as Lug. Some twenty
years ago, pottery shards of coarse
material and fragments of grindstones
were sporadically found on this terrace
(map). From Crkvine, one has a perfect
view of the villages of Zi¢a and Mataruska
banja with their mounts Lojanik and Klik,
and the Stolovi mountain range in the
backdrop. In between those two mounts
lie streams with semiprecious opal
minerals and rock deposits while Lojanik
is a known geological phenomenon of
petrified forest. Silicate tree and colorful
varieties of opal and chalcedony, often
found in Crkvine, originate from this area
(Bogosavljevi¢ 1990: 31). The rest of the
material found in the prehistoric deposits
originates from the Ibar fluvial corpus.
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! Fe0eNeKTPUYHO CKeHUpare TepeHa
o06aB/beHO je KpajeM mapTa U TOKOM
anpuna meceua 2003. roanHe y
opraHu3auuju HapogHor myseja y
KparbeBy. 3axBasbyjyhu Hanopuma A.
Mapuuunha, TexHuuapa, P. Najosuha
npenapatopa, C. Cnacuh, apxeonora
Myseja 1 pykosoanoLa Ucnutueama
M. BykaauHosuha, reocdumsuuapa,
nocao je npuseaeH Kpajy HakoH
Mecel| faHa.

! Electrical resistivity survey of the
site was conducted during the end
of March and in April of 2003 in the
organization of the National Museum
of Kraljevo. Thanks to the efforts of
technician A. Marici¢, preparatory
technician R. Pajovi¢, archaeologist
of the Museum S. Spasi¢, and survey
director, geo-physicist M. Vukadinovi¢
the project was concluded in one
month’s time.

Kapra - MNonoxaj
NpancTopujcKor Hacerba
LipkBUHE Yy OAHOCY Ha rpaj
KpasbeBo

Map - Location of the
prehistoric settlement
Crkvine
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Cnuka 1 - Xopn3oHTanHn
npecek TepeHa
reoenekTpuyHmuM
CKeHUpareM Ha Ay6uHu of
0,40 m

a) KoMnseTHa NoBpLUMHA
npocnekuuje ca n3agBojeHnm
jesrpuma aHomanuje

6) aetarm, npea rpyna
rnpeceka ca MHAMKauMjom
npoctuparba objekTta
Figure 1 - Horizontal
section of terrain via
geoelectrical scanning at
depth of 0.4m

a) complete surface of
prospection with discrete
nuclei of anomaly

b) detail, first group of
sections with indication of
object expansion

OcTaTak MaTtepujana Koju je HanaxeH y
npancropmjcknum objektuma notmye m3
nbapckor ¢aysujanHor kopnyca.

Ha noppyuyjy rpaga KpasbeBa, koje
je obyxBaheHO yp6aHNCTUUYKMM MNJIAHOM,
nocneawe AeueHunje oasujajy ce BenuKu
3eM/baHu pafoBU y CMUCNY Merama
KOoHdurypaumje tepena. Og 1988.
roanHe oTnoyesna je ekcnnoaTtauymja
peyHor wbyHKka 6e3 npaBHO BanMAHUX
[03BoONa o4 cTpaHe Aupekuuje 3a
rpaheBMHCKO 3emM/buITE MNK 3aBoaa
3a ypbaHuzam, Kao n npobnemun n
Hanopu HapogHor my3seja y KparbeBy
Aa 3aWTUTN OTKPUBEHO apXeosIOLWKO
HanasuwTe. Hamme, y paHo nponehe,
nopea MarmcTpanHor nyTta 3anoyeTo je
ckupame npodwuna 5-10 m gebrbute,
Kaja je yHUWTEeHOo BuULe NoayyKonaHmx
ob6jekaTa n3 nepuoa ctapyeBayke
KYynType, Kao MU KOHCTpyKuKnja ctambeHunx
ob6jekaTa n3 nepuoga crapujer reo3geHor
poba. Y nospwmHM og npeko 50 apu
MOrfl0 Ce CamMO NMpeTnocTaBUTU KOJIMKaA
je npuunmeHa wreTta. Kako napuene y
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NpMBaTHOM BAIACHULWITBY HUCY 3BAaHUYHO
npoaasaHe, Beh gaBaHe y HajaM pagu
ekcnnoaTaumje WbyHkKa, gorahana ce
KflacM4yHa gesacTtaunja NnpupoaHor u
KynTypHor 6nara.

HaseneHe rogmHe obaBrbeHa cy
3alWTMUTHA apxeoiolka NCKonaBaka
Ha MUKW npodwuna rae je perncTtposaH
yKonaHu objekaTt ca maTtepujanom
cTapuyeBauke KynType, KOju je Aenom
HMBenucaH pagu nogmsarea kyhe mns
XanwTaTckor nepmoaa. [1o3Bo/beHO
MCTpa)XnBakbe CBENO Cce Ha 15 m?,
OAHOCHO yHYyTap maeHTudurKoBaHe
KOHCTpyKUuje 6e3 moryhHocTu
yo4yaBarba KoHa4vyHux rabaputa. Mogaum
Cy NpenvMMHApHO CaonwTeHn Ha
Hay4HOM CKyny o pa3Bojy KpasbeBa
(Borocasmwesuh-lNetposuh 2000: 19). Y
Apyroj nonosmHu 2001. roanHe npaheHun

In the Kraljevo municipality, in the
territory included in the Master Urban
Plan, extensive construction works have
been taking place in the last decade
that have significantly changed the
configuration of the terrain. In 1988,
exploitation of river gravel began without
legally valid permissions issued by the
Bureau of Building Land or the Bureau
of Urban Planning, as well as the efforts
of the National museum in Kraljevo to
protect the registered archaeological site.
Namely, in the early spring, destruction
of a 5-10 m thick archeological section
beside the freeway began in which a
number of semi-subterranean Starcevo
culture objects were destroyed as well as
residential objects of the Early Iron Age.
The damage done to the affected 5000
square meters could only be speculated.
As the privately owned allotments were
not sold but rather leased for the gravel
exploitation, a blunt devastation of
natural and cultural treasures took place.

During the stated year, rescue
archaeological excavations were
conducted at the edge of the profile
where a dug-in structure was detected.
The structure comprised Starcevo culture
material and was partially truncated by
the overlying Hallstatt house. Permitted
excavations came down to only 15 m?i.e.
within the boundaries of the identified
object, with no possibility of detecting the
final extent. The data were preliminary
publicized at a scientific convention on
the development of the town of Kraljevo
(Bogosavljevi¢-Petrovi¢ 2000: 19). In the
second half of 2001, new construction
works at allotments 304/7 and 8 started
with the liable institutions of protection
being unaware of them. During two
month of observing the construction
works, a museum team of experts was
in the position only to passively identify
the remains of ten objects consisting of
postmarks, platforms and house floors.
These were assigned to the Middle
Neolithic and Early Iron Age. Considering
all the acquired data, it was concluded
that a large area consisting of a dense
web of residential structures from two
periods is being destroyed at Crkvine.
Chance finds of roman material (pottery
shards, glass paste beads as well as
Imperator Vespasian'’s silver Denary)
indicatively divert attention to the 19t
century Kanitz’s travel accounts in which
he mentions that 7 km southwest of
Kraljevo, in the vicinity of the road to
Studenica, he saw remains of the Roman
settlement of Ianok (Kanuy 1985: 10).



Cy HOBM 3eM/baHM pafoBW Ha napuenaMa
304/7 v 8, koju cy otno4yenun 6e3 3Hama
HaA/IeXXHUX yCcTaHoBa 3awTute. Eknna
Myseja 6una je y npunmum ga UCK/by4mBo
NnacMBHO naeHTUdUKyje, y Toky npahema
ABoMeceyHux rpaheBUHCKUX pagosa,
ocTaTke gecetak objekaTa, o4 oTMcaka
ctybosa fo nnatdopmum 1 nogHmua kyha
U3 nepuvoja cpearer HeonmTa u ctapujer
reosgeHor goba. Kaga ce ceu nogaum
y3My y 063up, 3ak/by4deHo je aa ce Ha
LipkBMHaMa yHuMLWTaBa BesnKa NoBpLiMHa
Yy KOjOj ce Hanasm rycra mpexa crtambeHumx
objekaTa 13 aBa BpeMeHcKa nepuoaa.
Cny4yajHu Hanasu MaTepujana puMmcke
npoBeHnjeHumje (ynoMumn Kepamuke,
nepse oA CTakieHe nacre, Kao u cpebpHm
AeHap vmMnepartopa BecnasujaHa)
WHANKATMBHO ckpehy naxmy Ha

HaBoge nyTtonucua KaHuua ga je 7 km
jyrosanagHo oa KpasbeBa y 6au3nHu nyTta
3a CTyAeHuuUy BMAEO OCTaTKe pUMCKOr
Hacesba JaHok (Kanuy 1985: 10).

Y 3anagHoM geny rpaackor jesrpa
naeHTnduUKoBaH je Mmatepujan ms
nepuoga crapujer rsosgeHor goba koju
ca Hanasuma u3 LipkBuHa npeacras/ba
[Ee0 KOMMJieKCHe uenuHe. Oa 6u ce
CUCTEMATCKM M NpeumsHmje npunpemmnn
3a apXxeosiolWKa UCTpaxueara, Kao u 36or
edwukacHujer ogpehmeama Kapaktepa
o6jekaTta n gebrbuHe KynTypHOr c/oja
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In the western part of the present-
day town center, Early Iron Age material
was identified which, together with the
findings from Crkvine, represents a
part of an elaborate complex. In order
to systematically and more accurately
prepare for archaeological excavations,
as well as to more efficiently characterize
the objects and thickness of cultural
deposits of the devastated site, the
Archaeological department of the Museum
of Kraljevo opted for employing remote
sensing methods of detection.

It was decided upon a network of
sections acquired by the method of
electrical resistivity survey. During the
course of work, 3 phases of measuring
were isolated which resulted in the
following of the preliminary results. Due
to the inability to embark upon a detailed
description of employed procedures in

AeBacTUpaHor HanasuwTa, ApXeonoLKo
oferbere HapogHor Myseja npuKIOHWUIIO
ce noMohHMM MeToAaMa npocnekuunje.
OpabpaH je cncrteM reoenekTpuyHor
CKeHuparba TepeHa nyTeM nocTaB/barba

Cnuka 2 - PeKoHCTpyKUMja
objekTa ca ckionoM
npocropuja Ha Ay6uHu of,
0.40 m

Figure 2 - Reconstruction
of object with disposition of
chambers at depth of 0.4 m

Mpexe npodwuna. Y ToKky paga usgsojune
Cy ce Tpu pase Mepera Koje cy
pe3yntupane npaherweM npeanMmHapHmuX
pe3yntata. be3 (MoryhHocTn) ynaxemra
y AeTasbaH OnMnUC NpMMEHEHUX MOCTynakKa
y npouecy nocTtaB/batba e/1eKTpoaa,
HUXOBOI pacTojara u oapehunBama
pybuHckor 3axesaTta, Ha OBOM MecCTy
NUCTMYEMO eNleMeHTapHe nojaTke: Mepere
je ob6aB/beHO CaBpEMEHOM AUTUTASTHOM
anapatypoM RPM-11 (Resistivity-
Potentional Meter) kojom je moryhe
YCTaHOBUTU cheunduYHy eneKTpuUHy
OTMOPHOCT M COMNCTBEHWU NOTEHUMjan.
TepeHcka UCMUTUBaHa U3BEAEHa CY
nocrtae/bakeM Beher 6poja enekrtpoaa
Koje ce Be3yjy BULIEXUHUM KabsioM Ha
reofeTcku NocTtaB/beHUM npodunnma.
[a 6u ce gowno Ao nogartaka o

6pojy NpUCYTHMX CNnojeBa N HUXOBUX
€/IeKTPUYHMX OTMOPHOCTU, O FEOMETPUjn
n rpabu noasemMHnx objekata, nogaun cy
aHanusnpaHu cneunjanHmUM NocTynKoMm,
WHTEpNpeTaunjoM padyyHapckor nporpama
y BapujaHTtm 2D, kako 6u ce gobunn

positioning of the probes, their mutual
distance and the depth range, in this
report we will state only the basic facts:
the survey was conducted with advanced
digital device - RPM-11 (Resistivity-
Potentional Meter) which enables
detecting specific electrical resistivity and
distinct power. Field survey was done on
geo-referenced sections by positioning a
number of probes which were connected
by a multi-core cable. In order to obtain
data on the number of existing layers
and their electric resistivity as well as on
geometry and construction of the buried
objects, the readings were analyzed

with a special procedure. It consists of
computer assisted interpreting in 2D
technique in order to obtain vertical,
resistivity 2D sections of the terrain.
Processing of the acquired data was done
in Res2Dinv computer software. Entering
the processed 2D resistivity sections and
the related geodetic data into TRIGO3
software produced horizontal resistivity



Cnuka 3 - BepTukanHm
npocdwmnm 20 n 21 ca
youeHoM npodunaunjom
ykonaHor objekta n
XOPU30HTaNHN Ucevak ca
NI0KaUnjoM Ha TepeHy
Figure 3 - Vertical sections
20 and 21 with detected
profiling of dug-in object,
and horizontal segment
with location in the field
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BepTUKaHN reoenekTpuyiHn 2D npeceum
TepeHa. O6bpaga NpUKYN/bEHUX TEPEHCKUX
nojartaka U3BpLUEHA je KOMMjyTePCKNM
nporpamMomM Res2Dinv. YHocoM pgobujeHunx
2D reoenekTpuU4YHMX Npeceka y nporpam
TRIGO3 ca HEONXOAHUM reoaeTCKNM
nogaumma, 4obujeHn cy XOpu3oHTasHM
reoenekTpuyHu npeceum TepeHa 3a
notpebHe aybuHcke HMBOe. KoHayHa
rpacdmuka obpaga nobujeHnx pesynrtata
obaB/beHa je kopuwherweM nonynapHor
nporpama Surfer 8.

Mako cy TokoM cBake ¢ase, Kao n
TOKOM CUCTeMaTCKe aHanuse aobujeHunx
nogaTaka, NOCTYMNHO pewasaHun npobnemu
aHoManuja u gewmdpoBare KapakTepa
noTeHumujanHmx objekata, 0BOM NMpPUIINKOM
nsnaxemo 6e3 Wnpmux KOMeHTapa OCHOBHe
pesynTaTe npocnekuuje.

Ha cnuum 1 nageHTudunKoBaHu cy
TparoBu 4nMjuM ce noeesnBamem y
nporpamy AutoCad gowno go mnaeje
[a je ped o jamaMma 3a cTtybose.

KapTa reoenekTpuyHe OTMOPHOCTYH
npeacraB/beHa je KOHTypaMa rae ce
jacHo youaBajy rpyne ykona 4unjom
XOMoreHmsaumjom ce gobumja ocHoBa
noTeHuMjanHe KoHCTpykumje. MNMpodun
ce Hanasu Ha Ay6MHCKOM 3axBaTy

slices of the terrain for the required
depths. Final graphical treatment of the
resulting data was done in the well known
software - Surfer 8.

Even though problems connected
with anomalies and deciphering the
character of the potential objects were
gradually resolved during each phase as
well as during the systematic analysis of
the acquired data, we will present only
the key results of the survey without
extensive details here.

Figure 1 shows traces, the further
connecting of which in AutoCad program
proved them to be postholes. A map of
electrical resistivity is represented in
contour lines which clearly indicate groups
of pits, the homogenization of which
gives the plan of a potential structure.
The slice represents the depth of 0.4 cm.
Further reconstruction i.e. “extraction”
of walls gives the potential arrangement
or rooms of a larger object, 33 meters
long and 10.5 meters wide (fig. 2). The
first association is of the architecture of
Hallstatt residential complexes in Middle
Europe (Goldberg site) with similar
arrangement of rooms (Meier-Arendt
1990: 15).



oA 0,4 m. [la/bOM peKOHCTPYKLMjOM,
OAHOCHO “noamsareM” 3ugoBa gobuja ce
moryhu cknon npocropuja jeaHor seher
objekTa, Ay>XUHe O0KO 33 m, WnpUHe

oko 10,50 m (cn. 2). MNpea acouunjaumja
Be3yje ce 3a apXUTeKTYpy XaswTaTCKNX
cTtambeHnX KOMMNJeKca y cpeamo0j
Eesponu (HanasuwTte Goldberg) cnnyHor
pacnopega npoctopuja (Meier-Arendt
1990: 15).

YnopeaHuM npernenoMm 4etmpm
xopu3oHTanHa agybuHcka 3axsaTta o4
0,4-2 m n ynopehusareM NCTOBETHUX
BepTMKa/IHMX aHOMaNnjcKnx npoaopa
pobujeHa je noeplmnHa npeyHuka 6
m Ha ay6buHu 1,6 m. OBy 30HYy ceKky
BepTukanHu npocwunm 20/40 n 21/40
(cn. 3). Kaga ce kapakTepucTM4yHa
npodwunauunja n AMMeH3unje ynopeae ca
nogauMma AobujeHuM nckonaBameMm u3
1998. rogmHe, aHOManNMjcku Npoaopu ce
MOry noTeHumnjanHo aewmndpoBaTh Kao
dopmMe 3eMyHMYKoOr objekTa.

Ca 29 npodwnna nokpmeeHa
je noepwmnHa oko 3000 m?2. [a 6u
Ce HaBeAeHW NpoCTop OTBOPMO 3a
ncKonaeama HeonxoAHo je o6e3beanTtun
Be/IMKA MaTepujanHa cpeacrtea.
UcTtpaxuneara 6u 3anovena o
HajyrpoXeHujux genosa napuene,
oA jyra ka cesepy. Y 0BOM cnyuajy
obaBrbeHa cy reomsnyka Mmepema,

Koja cy 3ajefHO ca CBUM npeayseTum
NoCcTynuMMa peKorHocumpama CTBopusia
NpenMMMUHapHy C/IMKY O BEIMYUHU U
kapakTepy HanasuwTta. C 063npom ga

je y nuTarby Hacesbe BesiMKe NOBPLUMHE
npocTMpara ca KoMnakTHuM, mehycobHo
0ABOjeHMM MHCYyMaMma, ynpaso je MeToaa
reoenekTpUYHOr CKeHMparba oapeanna
Ta4yHO MeCTO MoyeTKa apXeosIoWKNX
NCTpaXxuBama, Kao N HbUXOBY ANHAMUKY.
Ha Tpu yrpoxeHe napuene HeonxoaHo
je oa KoHcTaToBaHux objekaTta Ha 0,40 n
1,60 m aybuHe dokycmpaTn apxeonowka
NCTpaxuBama.
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Cross-referencing four superimposed
horizontal slices (from 0.4 to 2 m in
depth) and comparing identical vertical
anomaly ranges yielded the survey area
of 6 m in diameter at the depth of 1.6
m. This area is cut by the sections 20/
40 and 21/41 (fig. 3). Comparing the
characteristic shape and dimensions
with the results of 1998 excavations, the
anomalies can be potentially deciphered
as contours of a subterranean object.

29 resistivity sections covered
the overall area of about 3000 m2. In
order to submit the specified surface to
archaeological excavations substantial
financial resources would be required.
The excavations would start at the most
endangered parts of the allotment, i.e.
from the southern end, and further be
expanded to the north. In this particular
case, an electrical resistivity survey
was conducted, which, combined with
all the other survey methods, yielded
a preliminary picture of the size and
character of the site. Having in mind the
large size of the settlement and its dense
but insulated segments, the method of
resistivity survey proved to be the most
effective in determining the exact starting
point of archaeological excavations as
well as their dynamics. It is clear that the
focus of the archeological excavations on
the three endangered allotments should
be on the structures detected at the
depths of 0.4 and 1.6 meters.
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