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Abstract: The tradition of exploitation and production of stone artefacts at Lojanik is
very long, covering several archaeological periods, from early prehistory until nowa-
days. Direct acquisition of raw materials and artefacts from the Lojanik mine to the
settlements from the Early Neolithic (Crkvine) and the Late Neolithic (Divilje Polje)
near Kraljevo, has been confirmed. In the last three years, since the archaeological
site Lojanik has been the subject of concern of museums and institutes for the cultural
and natural heritage protection, a paradox is obvious, namely, although the entire zone
formally presents a protected natural monument, it has been exposed to devastation
for decades. During 2016, a set of broad archeological investigations was conducted,
from mapping to analysing the main concentrations of human activities, i.e. stone raw
materials mining from the Palaeolithic to modern times, which represents the first level
of protection of this specific site. A total of seven archaeological clusters (chipped ar-
tefact concentrations) was recognized, mapped and analysed on the top of the Lojanik
hill, where each cluster represents specific activities, from extraction zones to the places
Jor production of tools. At Crkvine, the results of test-trenching showed that an Early
Neolithic occupational horizon presents a space outside the residential structures. Ac-
cording to the characteristics of the shape, texture and decoration of ceramic pots, the
relative chronological determination of this horizon approaches to the earlier phases of
the Starcevo culture. The Mataruge rock-shelter presents another prospective prehistor-
ic habitat, but it can be precisely defined only after previous preparation and realization
of a protection project.

Keywords: Lojanik, Crkvine—Konarevo, stone raw materials, opals, silicified wood, ex-
ploitation, quarry, mine, Paleolithic, Neolithic, technology of chipped artefacts
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Introduction

During the last three decades, the first attempts to pay attention to pre-
historic quarries, borrow pits and stone raw material mines came into view of
our scholars. Such structures have been outlined and registered only as potential
archeological sites, so until 1990, just three stone raw material mines were known
in Serbia: Ramaca near Kragujevac (Jovanovi¢ and Mili¢ 1998), Kremenac near
Nis (Orsi¢—Slaveti¢ 1936) and Lojanik near Mataruska Spa (Bogosavljevic¢
1990). Identification and studying of the origin of stone raw materials at Neolithic
sites was our initial motive to explore such mining resources. Petroarchaeologi-
cal investigations and analyses of artefacts from large late Neolithic settlements,
such as Vinca—Belo Brdo, Gomolava, Divostin and Divlje Polje have contributed
to the formulation of question on the origin of raw materials for the purpose of
obtaining blanks for making tools. Cryptocristalline and microcrystalline silica
rocks of different origin, from magnesite with a varying degree of silicification,
amorphous cherts, silicified limestones, up to opals and chalcedonies, were the
main materials in the chipping production.

Fig. 1. Lojanik: silicified wood in different phases of silicification
(photos by D. Jovanovi¢, V. Bogosavljevi¢ Petrovi¢, and V. Dimi¢)
Ca. 1. JlojauK: IpUMEpIIX CHPOBHUHA TIETPH(PHUKOBAHOT IPBETA y PA3INIATHM (a3ama
cumndukammje (poto: J. JoBanosuh, B. borocassesuh Ilerposuh u B. J{umuh)

At the end of the ninth decade of the 20" century, it was already assumed
that the upper course of the Ribnica river had been the source of those raw mate-
rials because of striking domination of white opals, magnesite, but also the pres-
ence of distinctive black opals and silicified wood in the assemblage from Divlje
Polje (Bogosavljevi¢ 1990; BorocasibeBuh [letporuhi 1992, 9). The phenomenon
of silicified wood in the context of the settlement, at that time seen as an unknown
and even exotic, inspired questioning about its origin. The answer lay in the close
vicinity of the prehistoric settlement, in the abovementioned region of the Rib-
nica river, on the Lojanik hill near Mataruska Spa (Fig. 1). The hill was visited
for the first time already during 1989, when huge sediments from the production

22
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Fig. 2. Lojanik (november 2015) — view from the south to the zone
of recent 20th century mining activities (photo by D. Jovanovi¢)
Ca. 2. Jlojarnk (HoBemOap 2015) — morviex ¢ jyra Ha 30HY pelIeHTHHX
pynapckux panosa u3 cpenune 20 Beka (poto: . JoBanosuh)

of silicified wood of mostly recent origin were registered (Fig. 2).! Occasional
museum visits that followed were directed to track down original archaeological
traces. It was only at the end of 2015 that topic-oriented surveys of the wider sur-
roundings of the Lojanik hill were undertaken.?

In the meantime, intensive petroarchacological investigations in this re-
gion were performed through the study of relationship between the prehistoric
settlement of Crkvine in the village of Konarevo and Lojanik as the source of raw
materials, which confirmed the assumptions on the strategy of local procurement
of raw materials for an Early Neolithic settlement (Bogosavljevi¢ Petrovi¢ and

! Documentation of the National Museum Kraljevo, Archaeological Site Record Form, no. 32: the
type of craft production of grinders for sharpening scythes and knives made of silicified wood dur-
ing three decades, up to 1990.

2 In November 2015, in the organisation of the National Museum in Belgrade and within the project
“Interpretation, Origin and Distribution of Stone Raw Materials from Neolithic and Chalcolithic
Sites in the Central Balkans®, there was a thematic survey of raw material phenomena in the sur-
roundings of the Lojanik hill. The team: Dragan Jovanovi¢, archeologist from the City Museum in
Vrsac, Divna Jovanovié, geologist from the Geological Institute of Serbia, Andja Petrovi¢, archae-
ologist, Dragan Vojinovi¢, technician from the National Museum Kraljevo and Vera Bogosavljevi¢
Petrovi¢ (project director), archaeologist from the National Museum in Belgrade.
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Markovi¢ 2014). That kind of assumption, but in the context of the Late Neolithic
settlement-mine relationship, was already attested in the case of Divlje Polje
(Bogosavljevi¢ Petrovi¢ 2015, 66). The directly promoted ideas on the relation-
ship between the settlement and the mine were thus, for the first time, confirmed
by exact methods. It was a great progress comparing with the previous decades,
when the geographic framework of the source of raw materials for Neolithic set-
tlements in Serbia used to be assumed only on the basis of a geological map.
What followed was a study on potential hidden reflections of Mesolith-
ic continuity in the West Morava valley (Bogosavljevi¢ Petrovi¢ and Starovié¢
2016). The study promoted the observation of the feasible relationships between
the settlement at Crkvine and wider geographical scope, tracking the Early Neo-
lithic forms in ceramic production. A striking result is that almost 80% of opals
found at Crkvine present the direct flow from Lojanik toward the settlement.
At the same time, its inhabitants also used quartzite, the inherited technological
pattern from the preceding period — despite the abundance of good raw material
potential (Bogosavljevi¢ Petrovi¢ and Starovi¢ 2016, 28-29, 36, 39, Figs. 10-11).
These results were the direct motive to start with a new research project,
focusing on Lojanik and its surroundings as the region from which opal and sil-
icified wood had been distributed for a long period of time and outside the local
context.’ The main goal was to collect and systematize archaeological data on the
stone raw materials exploitation techniques, from the Paleolithic until nowadays.
A precise archaeological field study will enable us to clearly connect the already
known assemblages of stone raw materials from prehistoric settlements, even when
their original source was unknown and/or uncertain (such as the Kusovac near
Kragujevac assemblage), with the original mine from which they were procured.
Besides these main questions which are important for archeological sci-
ence, the project has a broader ambition, directly connected with the status and
role of this micro—zone. It is important to emphasize here that even in the sixties

3 The project Lojanik — the Stone Raw Material Mine of Prehistoric Communities in Cen-
tral Serbia, initiated in 2016 by the National Museum Kraljevo, is being funded by the
Ministry of Culture and Information of the Republic of Serbia, no. 119-01-92/2016-02,
0f 04.05.2016. The members of the team are: Andrej Starovi¢ (National Museum in Bel-
grade), Dragan Jovanovi¢ (City Museum Vrsac), Aleksandar Petrovi¢ (Faculty of Geogra-
phy in Belgrade), Dragan Draskovi¢ and Predrag Radovi¢ (National Museum Kraljevo),
Marko Panti¢ (Vekom Geo), Jugoslav Pendi¢, Kristina Penezi¢ (BioSense), Jovan Galfi,
Andja Petrovi¢, Dragan Cirkovi¢, archaeologists, as well as Marijana Urosevi¢ (Institute
for the Protection of Cultural Heritage Kraljevo), and technical support from the Na-
tional Museum Kraljevo — Aleksandar Marici¢, Dragan Vujinovi¢, Rade Pajovi¢, Slobo-
dan Milenkovi¢, and Srdan Vulovi¢. The project director is Vera Bogosavljevi¢ Petrovic,
National Museum in Belgrade.
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Fig. 3. Position of the explored sites of Lojanik, Crkvine, and Mataruge
(modified after: Google map©2013)

Ca. 3. [lo3unuja uctpaxknBanux gokanurera Jlojanuk, L{pkeune n Marapyre
(Google map©2013)

of the last century Lojanik was proclaimed as natural monument.* Based on the
results published so far, and particularly through the finalization of the first re-
search campaign, the preconditions for initiating the process of proclaiming Lo-
janik protected cultural heritage were fulfilled. In the long run, it means to unite
the existing status of the nature park with the future status of the archaeological
park. Finally, the mentioned archaeological investigations will reconstruct the
cultural history of the Lojanik mine and the settlements of early miners and thus
allow creation of modern, creative and content-based tourist offer for users of
different profiles, and especially for young people.

Natural and geographical framework

Lojanik is the first elevation from the south side of the settlement of
Mataruska Spa. It is located 200 km south of Belgrade and some ten kilometers
to the south-west of Kraljevo (Fig. 3). Lojanik is a hill with several ramified
slopes, at an altitude of 280 m above sea level (asl). In this part, the predomi-
nantly meridian-oriented course of the Ibar changes into a quiet plain river, which

4 By the decree of the Council for Culture of the National Liberation Committee Kraljevo
03-No. 917/1 of 19th February 1963, Lojanik obtained the status of a scientific-research
reserve and was put under state protection as a natural monument, and by its registration
in the inventory of geoheritage objects in Serbia in 2005, it was introduced as an archaeo-
logical object of geoheritage (ordinal number 9).
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i - ~ al 1
th 2

\
% | mP | 3

/

Fig. 4. Basic Geological Map of Kraljevo City, 1:100 000 — an excision
(after Markovi¢ et al. 1963); Blue arrow is showing Lojanik hill: 1. alluvium,
2. river terraces, 3. clastites, limestones, clays with coal (Pannonian and Pontian),
4. gabbros, 5. serpentinized peridotites, 6. faults
Ci. 4. OcHosHa reonomka Mara Kpassesa, 1:100 000 — nceuak
(mpema Markovi¢ et al. 1963); [TnaBa crpenuiia o3Ha49aBa noioxaj JlojaHuka:

1. amyBujym, 2. peune Tepace, 3. KIIaCTUTH, KPEUmhall, INMHE C YTIbeM
(ITanow u IlonT), 4. radpo, 5. cepreHTHHUCAHN TEPUIOTHTH, 6. paceITn

flows into the West Morava near Kraljevo. These two rivers are at the same time
natural communication lines through Serbia, sufficiently close and sufficiently far
away from external influences in time and space. It is the western part of central
Serbia, rich in natural resources, from hydrological and vegetation potentials, to
abundant hunting areas. The diversity of this region is extremely pronounced,
from big rivers to lateral smaller ones which cut deeply into mountain massifs
in a small territory. Developed rich shapes of the relief, from river terraces with
the altitude between 200 and 300 m asl to mountain peaks with traces of glacial
erosion, with the altitude from 1300 to 2000 m asl, are a reduced representation
of ecological potentials and features of the terrain (Marinc¢i¢ 2014).

From the aspect of geological and geomorphological structures, Lojanik
is at the border between the plain area of the Catak—Kraljevo neogenic basin
on the north and the northern part of the Ibar ultramaphite complex (Karamata
2000). The peridotites and serpentinites which sank along the fault during the
formation of the Kraljevo tertiary basin dominate, and tertiary lake sediments are
deposited over them (Markovi¢ et al. 1963), Fig. 4. It is assumed that the appear-
ance of thermal mineral water in Mataruska Spa, with Lojanik in its close vicin-
ity, is connected with those faults.
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P TR 8
Mataruska Spa ) Kremenjak p
stream

Fig. 5. A cross-section sketch of Miocene conglomerates with silicified wood in
Mataruska spa (after: Pavlovié, Stevanovié¢, and Eremija 1977, 273):

p — serpentinite, K — conglomerates, d — remains of silicified wood (coniferous and
deciduous trees), m. - on a fault (R) — dried springs , t — Ibar river terrace 20 m high
Ca. 5. IIpodun MUOLIEHCKHX KOHITIOMEpara ca CHIIM(pUKOBAaHOM LIYMOM (IIpemMa
[TaBnosuh, Crepanosuh u Epemuja 1977, 273): p — cepnentunut, K — xonromeparu,
d — ocTanu cunuduiEpaHux cTadana YeTHHAPCKOT U OETOTOPHUYHOT MOPEKIIa, M. — Ha
paceny (R) — ycaxnu usBopwu, t — peuna tepaca 1opa ox 20 M BUCHHE

There are rare written records by Serbian geologists on the silicified forest
and trees of Lojanik. While studying Miocene sediments of the Kraljevo depres-
sion, Petar Stevanovi¢ noticed the residues of “silicified trees of coniferous and
deciduous origin on [...] the profile of Miocene conglomerate with petrified wood*
(Pavlovi¢, Stevanovi¢, and Eremija 1977, 273), Fig. 5. Thereafter no synthetic
works appeared, until a complex study on the protection of Lojanik as a nature
park. It was written down for the purpose of an archaeological research project on
old mining, elaborated by the Institute for Nature Conservation of Serbia at the
request of the National Museum Kraljevo, as far back as 2004 (Marinci¢ 2014).

Archaeological investigations on Lojanik, Crkvine
and Mataruge: methodological approach

The main research strategy was directed to detect and determine surface
indicators of human activities on Lojanik and to collect material, then to define
the character of archaeological traces in the nearby stream Pecinac in the village
Mataruge and, finally, to establish main stratigraphic picture among anthropogen-
ic layers at the site Crkvine—Konarevo (cf. Fig. 3). This spatial triangle defined
by Lojanik, the stream Pecinac and the settlement at Crkvine represents a narrow
geographical area on both banks of the Ibar river, whose course has considerably
meandered during several thousand years. It was always a decisive moment for
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Fig. 6. Spatial pattern of different clusters at Lojanik: Sector I:
1 —cluster 1; 2 — cluster 2; Sector III: 5 — cluster 5
(made by Lidar DTM, data processing by J. Pendi¢ and D. Jovanovic)
Ca. 6. [IpocTopHu pacriope] KOHIIEHTpaluje apredakara (kinactepa) Ha JlojaHUKY:
cekrop I: 1—kmacrep 1; 2 — knacrep 2; cexrop III: 5 — xmacrep 5
(31 cxenupatse, npunpema J. [lennuh u Jl. JoBanosuh)

every period of human activities on Lojanik, directly influencing the system of
organization, extraction and transport of raw materials from the hill to the sur-
rounding settlements.

The first series of methodological procedures was applied on the Lojanik
hill, as the central place of the source of raw materials and extraction activi-
ties. The main problems set before the researchers during separation of zones of
prehistoric works (Fig. 6) were: a conspicuously large quantity of artefacts de-
tected in a wide territory, as well as clear indicators of recent activities — from
the already mentioned traces of modern extraction of stone connected with the
production of hones (grinders), up to considerably less devastating traces of pic-
nic activities.’ In such conditions, it was estimated that for further research it is

3 In addition to these two, in the last several years there has been noticeable (uncontrolled?) cutting
of trees at the very top of the research plateau, as well as on the southern and eastern slopes, with
the cutting of new paths for tractors through the forest, which has additionally devastated a part of
archaeological layers on Lojanik. There are even some indications of permanent illegal extraction
and collection of opal raw materials for making jewellery, although the zone of Lojanik is protected
as a natural monument.
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of vital importance firstly to document precisely all surface features and record
the current state. In the preliminary phase, two types of objects that had to be
spatially defined and mapped were firstly recorded and separated:

e zones of extraction of raw materials
e workshops

Preliminary selection and processing of stone raw materials were most
probably performed in workshops with a large amount of hammerstones, flakes,
cores and tools.

Since the classical methods of documenting could not appropriately meet
the requirements, it was decided to apply, simultaneously with the standard ar-
chaeological documentation, the combination of two relatively new methods of
documenting — 3D laser surface scanning, and close range orthophotogrammetry,
in making composites from a series of single shots made by DSLR camera. These
two techniques fully confirmed their justification and practicality by the results
obtained for a relatively large area, in optimal time.

In the first phase of fieldworks, the main zones of investigation (sectors |
and II) on the top of the hill were cleaned out, then the surface was prepared for
the application of the named methods. Furthermore, a square grid (5 x 4 m) was
made, with the aim to record spatial concentration of artefacts and archaeological
structures (Figs. 7a—b). Specific zones of these sectors (such as the cluster 2, see
below) were recorded in detail, in order to correlate their spatial data with the sets
of information, taken from other prospective methods (Fig. 8).

A 2 x 2 m trench was opened at the cluster 6 (Kupinjaca) because a dense
surface concentration of chipped artefacts was noticed there (Figs. 9a-b). Finally,
a surface structure that looked like a prospective mining shaft (GPS 7 in the 2015
survey, documentation of the National Museum in Belgrade) was explored.

At the site Crkvine in the village Konarevo, after an interruption of more
than a decade, a field survey was applied, focused on the places where the surface
configuration had been considerably changed, with large portions of the multi-
layered settlement destroyed (Bogosavljevi¢ Petrovi¢, Vukadinovi¢ and Marici¢
2006). Two zones were preliminarily tested, with the application of three field
research methods: archaecological assessment with the surface collection, then
cutting and fine cleaning of vertical sections (where relevant, obtaining valid
data), and test-trenches. In the area directly to the northwest of the complex of
a today’s gas station, where initial rescue excavations have been carried out in
1998 (borocasssesuh [letposuh 2005; Bogosavljevi¢ Petrovi¢, Vukadinovi¢ and
Marici¢ 2006), the existing vertical profile was carefully cleaned and, at a relative
depth of cca. 1.65-1.90 m, the cross-section of an Early Neolithic pit-dwelling
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s A

Fig. 7. Lojanik, Sector I11, cluster 5; a) the square grid location; b) surface
material concentration and planned artefact collecting (detail)
Ca. 7. Jlojanuk, cexrop I, knactep 5; a) nonoxaj KBajpaTHe MpeKe;
0) moau3ame MpBOT clioja apredakara no KBaaparuma (J1erasn)

was exposed, with several instructive artefacts in situ. At about 450 m southwest
of this place, at the farm of the Andelkovi¢ family from Konarevo, (“Grandpa
Brka’s Raspberry Patch®), a zone with highly increased concentration of surface
Early Neolithic and Paleolithic artefacts was located.

Because of such a situation, more careful cleaning of the existing vertical
section by the main highway road Kraljevo—RaSka was done, where, at a relative
depth of about 0.45-0.60 m, a section part, lying directly on the ancient riverbed
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Fig. 8. Lojanik, Sector I, cluster 2: technical plan of the outcrop, its preliminary
flaked stone raw material, and geofacts (drawn by D. Cirkovi¢)
Ca. 8. Jlojaruk, Cexrop I, kmactep 2: TEXHUYKH CHIMaK OCHOBE PYAHOT U3BOPA,
Jieno3nTa cupoBrHa u reodakxra (canmuo: Jl. hupkosuh)

of the Ibar, was physically discovered, with thick deposits of river gravel and
pebbles. Only some 15 m to the west of this place, where the concentration of
surface finds was highest, a test-trench with the dimensions 3 x 2 m was inves-
tigated (Fig. 10). The main task of this trench was to check prospective vertical
stratification of archaeological material and the horizons. Complex stratigraphy
was already indicated by a series of stone artefacts and raw materials, as well as
by typical ceramic forms. That clearly confirmed the presence of human com-
munities in at least three prehistoric horizons, within the range of several dozen
thousands of years. A small series of augering probes was additionally made at
the same farm, and their cores allowed clarification of the mechanism of layering
at the site Crkvine.

The Pecinac stream, in the village Mataruge (cf. Fig. 3), as right tributary
of the Ibar river, turned out to be very interesting for many reasons. During a field
visit in 2015, it was established that, in spite of the name of the stream, neither the
origin of its name nor the existence of any cave (in Serbian, the name ,,Pecinac*
implies the word ,,pe¢ina‘“ — ,,cave) were known to the contemporary local popu-
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Fig. 9. Lojanik, Sector IV, cluster 6 (Kupinjac¢a): a) Test-trench 1 — lower level
of the surface artefact concentration; b) surface artefact concentration — a detail
(photo by A. Starovic)

Ca. 9. Jlojanuk, cextop IV, xinacrep 6 (Kynumaua): a) mpobHa conia 1 — mowu ciioj
MOBPIIIMHCKE KOHIIEHTpaIyje apredakara; 0) nerass (horo: A. Craposuh)

Fig. 10. Early Neolithic settlement Crkvine, Konarevo near Kraljevo,
Test-trench 1/2016: archaeological record in situ (photo by A. Starovic)
Ca. 10. Paroneonutcko Hacesse LpkBune, Konapeso kox Kpassesa,

corza 1/2016: ocHoBa ca apredakxTuMa in situ (porto: A. CrapoBuh)
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Fig. 11. Rock-shelter Mataruge in the stream Pecinac, nearby Mataruska Spa:
the entrance, from west (photo by D. Jovanovic¢)
Ca. 11. [Notkanmaa Marapyre y nmotoky [lehunan mopen Matapymike 6ame:
yna3 ca 3amana (¢oto: /. JoBanosuh)

lation. The reason for that lies in an abrupt and almost complete demographic
shift, which has taken place in the last 30—40 years. Only in 2016 did we succeed
in finding one of the rare old natives, who was familiar with the ,,existence of a
cave* and could say a little more about it. According to the rather scarce infor-
mation provided by Petar Golubovi¢ from Mataruska Spa, which coincided to a
certain extent with the situation in the field, ,,the cave in the Peéinac stream was
quite spacious‘ and, as far as he remembered, ,,between 15 and 20 metres long*.
According to the same information, until the Second World War, the Mataruge
rock-shelter had served as a refuge for cattle and occasional flights of the local
population, and just after the war ,,its entrance was buried* for (in his opinion)
,,unknown reasons‘.

Although the extent of archaeological potential of the site in the Pecinac
stream has not been identified so far, considerable attention was devoted to it
during 2016 because of its vicinity to the source of raw materials on Lojanik and
more than favourable conditions for the formation of a small prehistoric habitat
(Fig. 11). Based on the previous observations, it can be said that the potential
archaeological site represents a rock-shelter filled, to an unknown extent, with
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Lojanik 2016: cluster 1

Surface distribution of the stone raw
materials and artefacts

L
L
P

raw materials, waste, and
geofacts
products of chipping

percuters

presumed workshop in situ

* .
0 1 5m

Fig. 12. Lojanik, Sector I, cluster 1: a) orthophotogrametric plan on 3D scanned surface
(cluster 1 is on the left); b) detail of the presumed workshop zone; c) workshop plan of the
spatial distribution of artefacts and geofacts, based on technological analyses

Ca. 12. Jlojanuk, Cexrop I, kmactep 1: a) oprodoTto Ha tutany 3/ ckeHupaHe TTOBPIITITHE
(xmactep | je meBo); 6) o3HaYCHA MOBPIIHMHA TPETIIOCTABIHCHE PAJHE 30HE; II) OCHOBA
panHe 30He ca pacnopenoM apredakara u reoakara HICHTH(PHUKOBAHUX Ha OCHOBY TEX-
HOJIOIIKE aHAIIN3¢e
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diluvial and colluvial sediments, which fell from the section above the entrance.
The rock-shelter is located at an altitude of 293 metres above sea level, on the
northwestern slope of the stream, so that it gets plenty of sunshine, and at the mo-
ment its entrance is elevated some 7 metres in relation to the stream level.®

The activities during 2016 in the Pe¢inac stream were directed to the
clearing up of the access and the plateau at the point of formation of the rock-
shelter in serpentinised peridotites. The aim of these preparative activities was
to estimate the stability and calculate the thickness of the layer derived from
material washed away from higher parts, in order to plan future archaeological
research. That is why a part of the slope and the entrance were recorded by a 3D
laser scanner during the autumn.

Preliminary fieldwork results

Concerning the site Lojanik, a total of seven archaeological clusters
(chipped artefact concentrations) was recognized, mapped and analysed on
the top of the hill, where each perceived structure (cluster) represents specific
activities, from extraction zones to the places for production of tools (cf. Figs.
6-7b, 9a-b). The surface recent waste material was very precisely separated from
these clusters.

One of important results implies that at Sector I, on the highest top of
the hill, raw material preliminary selection, splitting and diminishing pieces to
optimal size were performed, just next to the outcrop itself. A high concentration of
surface opal material was recorded: heavily weathered pieces with multiple cracks,
cortical massive flakes, as well as roughly fragmented (often torn) pieces of the
raw material and waste, inconvenient for further processing. These are the most
important categories of initial part of the stone raw materials reduction process
(Bogosavljevi¢ Petrovi¢ 2005, 82, 92—-100). It is a distinctive attribute of mining
sites, where extraction is followed by the products of first activity, i.e. rough
selection of suitable parts of ores from those that will not be used any more (Fig.
12). Based on a thorough technological and morphometric autopsy, the nature of
the activity in this very zone turned out clear (cf. Fig. 12c). However, in using the
advantages of 3D surface scanning and orthophotogrametric plans, the real living
context became obvious and was preserved in details for future research (cf. Figs.
12a-b) The advantages are even more convincing, when another unit — cluster 2
is on the focus. Years ago, it was defined as an extraction zone of opals, based on
the structure of its surface archaeological finds. Having new 3D scanned plans, it is

¢ Based on A. Petrovié¢ written report on the soil geomorphology of Lojanik and its surroundings
(October 2016). Project documentation.
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Fig. 13. Lojanik, Sector I, cluster 2, 3D laser scanned plans:
a) a view from the north-east; b) side view from the south
Ca. 13. Jlojanuk, Cexrop I, xiacrep 2, 3/1 tacepcku CKeHUPAHU TIAHOBH:

a) ca CeBEpOMCTOKa; 0) ca jyra

apparent that entire unit is even larger and more complex than we have previously
estimated (Fig. 13a). The grid of some additional shafts (or surface pits?) to the
south were recorded, even though those were naked-eye invisible (Fig. 13b).

On the other hand, on the southern and southeastern sides of the Lojanik
hill, four concentrations of chipped artefacts which are several dozen meters distant
from each other were registered. Two of them (clusters 3 and 4) present in situ
workshop objects with intended purposes of exploitation and the complete reduction
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Fig. 14. Raw materials, chipped artefacts, and percuters from Lojanik
(photo by V. Bogosavljevi¢ Petrovi¢ and S. Vulovi¢)
Ca1. 14. CupoBuHe, okpecanu apredakTi 1 nepkyrepH ca JlojaHuka
(doto: B. borocasssesuh Ilerposuh u C. Bynosuh)

process (“chaine opératoire™) on opals specifically selected by colour (colorful,
tiger-like nuanced and brown opals), whereas the other two concentrations are the
consequence of motion of anthropogenic material from higher zones of the site —
clusters 5 (the Square grid 1 — Fig. 14), and 6 (Kupinjaca) (Fig. 15/1-8).

Calling the attention to the question of time and lifespan of activities on
the Lojanik hill, it should be emphasized that named concentrations clearly show
the presence of Paleolithic communities, as well. The nearest Paleolithic open-air
non-stratified site is Vlaska Glava in the nearby village of Samaila, on the northern
slopes of Mt. Jelica. Based on the preliminary examination, the technological
markers of our artefacts are analogous to the specimens from Samaila, as well
as to a series of sites registered recently by thematic surveys carried out by D.
Mihailovi¢ (Mihailovi¢ 2014: 22-28). As those present surface finds, in the
assemblage content the artefacts belonging to Early Neolithic technology, directly
comparable with the examples from the Early Neolithic pit-dwelling at Crkvine
(season 1998) are simultaneously deciphered (¢f. Bogosavljevi¢ Petrovi¢ 2000:
22-23, PL. IV).
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Fig. 15. Chipped artefacts from Kupinjaca — Sector IV, cluster 6 (1-8);
ceramical pot sherds (9—12), a fragmented mallet (13), and a hammer (14)
from Crkvine—Konarevo, test-trench 1/2016
Ca. 15. Oxpecann apredaktu ca Kynumade — Cexrop 1V, kmacrep 6 (1-8);
yaomim kepamudke mocyzae (9—12), pparmenroBann ynapad (13) u uexuh (14)
ca mokanutera Llpksune—Konapeso, corma 1/2016

These first indications may provide a basis for putting forward a thesis on
the existence of mining works of Paleolithic origin, which were partly destroyed
in the exploitation by Early Neolithic, new population that occupied the banks of
the confluence of the Ibar and the West Morava, in the territory around Kraljevo.
Such a practice has been confirmed on a series of prehistoric, the classical period,
and mediaeval mines of metal raw materials, when new works ,,go against the
older ones*. The identical situation was recorded in the Lopatnica valley, as well
as on the western slopes of Kopaonik, where the concessionary mining at the end
of the 19" century destroyed the classical period and medieval works these regions
were famous for (borocassseBuh, MpkoOpag and borocasbeBuh 1988, 22).

The Mataruge rock-shelter in the Pecinac stream, which is nowadays
covered with a thick layer of deposits, could be more precisely defined only
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after a prepared and performed previous protection project, in order to physically
secure future archaeological research.

At Crkvine, the results of test-trenching showed that an Early Neolithic
occupational horizon existed at a relative depth of 0.30-0.40 m (Fig. 15/9-12).
It seems that excavated level presents a space outside the residential structures.
According to the characteristics of the shape, texture and decoration of ceramic
pots (“bomb-like* small pots, bowls, impressing by nail, white painting), the
relative chronological determination of this horizon approaches to the earlier
phases of the Staréevo culture, concurrent with Grivac (Bogdanovi¢ 2008),
Blagotin (CramkoBuh, Penmh and 3eueBmh 1997, references included), and
even with geographically remote Dzuljunitsa in Bulgaria (Krauss et al. 2014).
Stone artefacts are massive and with roughly processed surfaces, determined as
fragmented mallet and a hammer, based upon the use-wear traces (Fig. 15/13—14).
The other chipping products are made from typical Lojanik opal, with rare cores,
sporadic fragments of blades and a multitude of highly fragmented debitage.

The cultural layer at this place is extremely thin (the level of the virgin
soil appears already at 0.60 m!), and directly under the Early Neolithic horizon,
only some 5-6 cm below, several stone flakes which, based on their technological
characteristics, could be determined as Paleolithic, were discovered. Nevertheless,
the question of vertical stratification could not be answered: complex taphonomic
processes probably resulted in significant denudation, and that is a specialist issue
and a challenge which should be dealt with within prospective research at this
site. The initial task of such a study was started by augering geo-probes of the
terrain at five points, where the thickness of the pedological layer was established
to be up to 5 m.

Conclusion

In the first field season, the clustering of surface archaeological material
across the hilltop of the Lojanik quarry was documented. The spatial distribution
and structure of each individual cluster was particularly considered. The existence
of organization of planned exploitation on Lojanik is obvious, with the division
of activities, visible in the zones of scattered material on the top and northern
slopes (tailing ponds) on one side, and the workshop zones (southern sectors of
the hill), on the other side. According to the technological-typological criteria,
documented artefacts belong to a broad time range, from the Paleolithic to the
Late Neolithic.

These investigations have initiated one of the most intriguing research
questions — how to attribute artefacts in the sense of the culture sequence and
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chronology, even when there are no clear and reliable stratigraphic indicators.
When taken into account, still non-investigated caves and rock shelters (which,
by default, comprise the stratification and defined contexts) in the territory
of the Cadak-Kraljevo neogenic basin, as well as a series of scattered surface
concentrations in the same geographical matrix make tangible this issue’s size and
importance, even for a wider territory of Serbia. For the time being, an additional
obstruction consists of nothing but the initial level of investigation of ancient
stone mines: it is not certain whether there are elements for application of any
method of absolute dating (such as, for example, cosmogenic exposure dating),
as well as indications of the existence of underground forms of exploitation.

The investigations of the Crkvine settlement with workshop-origin
chipped artefacts, together with its diagnostic ceramic material, allow more
reliable conclusions at a level of technology. The same criterion is applied for the
correlation between the assemblage of chipped artefacts from Divlje Polje and,
up-to-now individual artefacts from Lojanik, which are directly comparable by all
parameters, from raw material, applied hard- and soft-hammer direct percussion
(basic knapping technique), up to typological similarities of retouched tools. On
the other side, the future fieldwork at Crkvine has to answer complex questions
on the spatial and economic organization of the Early Neolithic settlement, its
relations with adjacent high-quality stone raw material source and possible craft—
specialization. Having in mind that at least some other Early Neolithic sites from
Sumadija (such as Divostin and Kusovac) have stone material possibly deriving
from Lojanik, important question on contingent exchange network could be the
main focus of archaeological research.

At the end, what should be emphasized is the undeniable importance of
the initial studies on Lojanik and the possibility of implementation of new and
the latest methodological procedures in order to define the strategy of stone raw
materials supply in early prehistoric times, the technology of production and use
of chipped artefacts through a long period of time, in a geographically limited
territory in west—central Serbia, a range for checking new hypotheses and the
results already accomplished.
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Hapomuu my3ej y beorpamy

JAparaun JoBanosuh

I'pancku mysej Bpinair

Jyrocaas Ilenauh

VYuusepsutet y HoBom Cany, Uncturyt buocenc, Hosu Can

HNPAUCTOPUJCKU PYIHUK KAMEHA U HACEJbA
Y MUKPOPET'UJU 3AITAJTHO-LHEHTPAJIHA CPBUJA:
INPEJIMMHUHAPHU N3BEILITAJ CA HCTPA’KUBAIBA
JIOJAHUKA, 2016. TOAUHE

Kibyune peun: Jlojanux, I{pkeune—Konapego, xamene cupogune, onai,
cunuGhuKo8ano Opeo, eKCNONAMayUjd, KAMEeHOUIOM, PYOHUK, NALEIONUM, HeONum,
KAMEHOLOM, DYOHUK, MEXHONI02Ujd OKPeCanux apmegaxama

Tpaguuuja y excruioaraliju U MPOU3BOIKBHM KaMEHUX apTredaxara Ha
JlojaHWKy je BPEMEHCKH W3y3€THO JIyra, Off PaHe MPaucTopuje N0 JaHAITHBHX
naHa. JlupexTHe akBU3MIMje OMaja W CHIM(HUKOBAHOT IpBETA Y BUAY MPOTOKA
chUpoBHHa M apredakara noTBpheHe cy m3mel)y pyaHuka JlojaHuk W paHOHe-
onuTcKor Hacesba LlpkBuHe u [lWBIber MoJba U3 TIEPHONA TTO3HOT HEONMHUTa (CII.
1). ¥V nocnenme Tpu ToauHE apXeoJoUKH JiokanuTeT JlojaHuk je nmpeamer Opu-
re MHCTHTYLIMja KYIType M 3allTHTE KyATypHOr Hacieha, a mapajgokc je na je
Kao 3amTuheHo MpUPOAHO TOOpO AeTieHHjaMa OHMO W3JIOKEH JeBacTanuju (CII.
2). Toxom 2016. ronuHe cripoBe/ieHa Cy MPBa apXEO0JIOIIKa UCTPAKUBAHA IITUPET
o0uMa MmpeKo npojekta JIojanux — pyoHUK KAMEHUX CUpPOSUHA NPAUCTHOPUJCKUX
sajednuya yenmpanine Cpoduje, o Manupama 10 aHAIN3Upama KOHIICHTpaIja
JbYACKHUX aKTUBHOCTH PyAapema U 00pajie KaMeHUX CHPOBUHA, ILITO IIPEICTaBIba
[IPBH HUBO 3aILTHTE OBOT HAJA3HIITA.

OcHOBHa UCTpaXMBavyKa cTparernja Omia je ycmepeHa Ha yTBphuBame
MOBPIIMHCKUX MaHH(]ecTanuja JbYICKMX aKTUBHOCTH Ha JlojaHMKy M mpu-
KyIUbalbe MaTepHjalHUX OCTaTaka, 3aTUM Ha JAeduHHUcame KapakTepa apxeo-
JIOIIKKX TparoBa y oOmmKmeM 1moToky [lehnHar u Ha ycrocTaBibambe OCHOBHE
cTparurpadcke CIMKe aHTPOIOIeHUX CJIojeBa Ha JlokanuTeTy LIpkBuHe y cemy
Konapegy. OBaj Tpoyrao usmel)y Jlojanuka, noroka [lehunan u Hacesba Ha L{pk-
BHHAMa TIPEICTaBJba YCKO Teorpadcko moapydje Ha ode odaie peke Mbap, anju
TOK j€ 3Ha4ajHO MEaHAPHPao yHa3aJ HEKOJHMKO Xuibajaa rogusa. To je yBek 6uo
omTyuyjyhu MoMeHaT 3a CBaKM epHO aKTUBHOCTH Ha JI0jaHHKY, IITO je TUPEKT-
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HO YTHIIAJIO Ha CUCTEM OpraHu3allyje, eKCTPAKIUje U TPAHCIIOpTa CHPOBHHA ca
Opna y OKoJIHa Hacesba.

OcHOBHHU TIpoOJIeM MPUIIMKOM HM3J/IBajakba 30HA MPANCTOPUjCKUX PaJloBa
Ha JlojaHuKy (CII. 6) TIpenCcTaBIbaIH Cy YIIAIJFUBO BEJIMKA KOJTHMYWHA apTedakaTa
YOUuJbMBA HA IIUPOKOM TPOCTOPY, KAO W JaCHU IMOKA3aTEJbU PCLICHTHUX aKTHB-
HOCTH. Y TIpeIMMHHAPHO] (ha3u HajIpe ¢y yTBpheHe U u3/1BOjeHe 30HE EKCTPaK-
[IMje CHPOBUHA M pajHE 30HE ca BEJIMKOM KOJIMYNHOM 0aToBa, OMOMTAaKa, je3rapa
u anarkd. bynyhu fna knacudyHe MeTosie TOKYMEHTOBamha HUCY MOIVIE J1a Ha Ofl-
roBapajyhu HauMH OJIrOBOPE 3aXTEeBUMa, OJIJIYYCHO je Jla Ce MapajeliHO ca CTaH-
nmapaHoM (00aBe3HOM) apXEOIOITKOM JTOKYMEHTAITH]OM TPIMEHH U KOMOMHAITH]a
JIBC PEIAaTUBHO HOBE METOJIC JIOKYMEHTOBama — 3/ macepcko CKeHUpame TepeHa
U u3pajia opTooTorpaMeTpujCKIX KOMITO3UTA Ca MAJINX BUCHHA.

VY mpBoj a3u pamoBa pamuuniheHe Cy OCHOBHE 30HE HCTPaXKUBAMmba
(cexropu I u IT) Ha Bpxy Opna, Kao MpUIpeMa 3a HaBe/JICHA CHUMAamba U CKeHU-
pame TepeHa ca OeJleKeHmeM MOBPIIMHCKE AUCTpuOynuje apredakara. 3aTum
je TmocTaBJheHa KBagpaTHa Mpeka pamau mpahema KOHIICHTpaIldje apredakara
U apXeoJIOMIKUX CTPYKTypa (ci. 7, 7a). JlerabHO Cy MOTOM TEXHUYKU CHUMAHE
ofipeheHe 30He OBHX CEKTOpa pajy Kopenaluje ca nHpopMalujama Ipyrux npo-
CIIEKTUBHHX METO[Ia, Kao IITO je CiIydaj ca Kiaactepom 2 (ci. 8). Ha mukpomoxa-
uuju Kynumaua (k1acrep 6) OTBOpeHa je coHjia, 300T yOueHE jake MOBPIIUHCKE
KOHIIEHTpalMje okpecanux apredakara (ci. 9, 9a). Ha nokanurery LlpkBune y
KonapeBy normupana je 30Ha ca IMojaqaHoM KOHIIEHTPAITHjOM TOBPITHHCKHUX pa-
HOHCOJIMTCKUX U MAJCONUTCKUX apredakara, rie je mopen tect-cone (cia. 10)
ypalleHa U Mama cepuja reoCOH/H, YUjU CTyOOBM omoryhapajy jJa ce mojacHu
MeXaHH3aM HacjojaBama Ha JjokanuTery LlpkBuHe.

Wako 1o cana Huje oapeheHo y k0joj MepH Jokanuter Marapyre y 1mo-
toky [lehuHall mocemyje apXeoonIKy MOTEHIUjal, aju 300T OJIM3HHE JICKHUIITY
cupoBrHa Ha JIojaHWKy W BHUIIIE HETO MOBOJHHUX YCIIOBA 32 (hopMUparme Mamer
MPAUCTOPHUJCKOT CTAHUINTA, METOJ0M 3] macepckor CKeHUpama CHUMJbEHA je
noBpinHa ynasza. [lorkannHa ce Hana3u Ha 293 MeTpa HagMOpCKe BHCHHE, HA
ceBepo3amnaaHoj MaguHu KIUCYpe, Tako Aa je Behm meo maHa ocyH4aHa, a yias
Ce y OBOM TPEHYTKY HaJlla3u Ha 7 MeTapa pejaTHBHE BUCHHE Y OJTHOCY Ha HHUBO
notoka (ci. 11).

Ha ocHOBy npuka3aHux MPOCTEKTUBHUX METOJAa I MUHHMAITHO CITPOBE-
JICHUX COHJIKHHMX MCTPa)KMBama Je(PUHUCAHA je CTPYKTypa KiacTepa okpeca-
HUX apredakara, oJ CKCTPaKIIMOHUX 30Ha JI0 MecTa 3a u3paay opyha (ci. 12 a,
0, ci. 13 a, 6, cin. 14). Ha majsumioj xotu Opna (cextop I) ob6aBspana ce mpemnu-
MUHapHa ceJIeKIja pyAHOr m3uBa omana (ci. 12 1). Benuka koHIeHTpanuja
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MOBPIIMHCKHX JIEJI0BA OIaja Koju Cy aTMoc(epcku MpOMEmEeHH, ca MHOIIITBOM
MYKOTHHA, KOPTHKAJIHUX O0MTaKa MaCMBHUX (OpMH, y3 Tpy0dO (hparMeHTOBaHE
CUPOBHUHE U OTIIAJ] Cy Haj3HAYajHU]jE KAaTETOPHje OBOT Jieja PEIyKIMOHOT TIPOIIe-
ca kameHnx cuposuHa (borocasiseBuh I[lerposuh 2005). [ToueBmn o kmactepa
1 mo kmacrepa 5 (cratuctnuka Mpexa), Kynumaua (kiactep 6) TEXHOIOIIKH H
THUIIOJIOIIKY M3/1Bajajy ce apTeakT MmajeolMTCKUX 3ajenHuna. Ha ocHoBy mpe-
JMMHHAPHOT Tperiiesia TEXHOJIOIIKN MapKepH HalluxX apTredakara aHAJIOTHHU CY
ca npumepuuma u3 Camaniie, Ka0 M ca HH30M JIOKJIUTETa PETHCTPOBAHHUX MO-
CIIeIIbUX TOJMHA TEMAaTCKUM peKorHociupamuMa J[. Muxaunosuha (Mihailovié
2014:22-28). IlomTo je ped 0 MOBPIIMHCKUM KOJICKITHjaMa, ICTOBPEMEHO CE Y
knactepuma nemmdpyjy apredakrta paHOHEOIUTCKE TEXHOJIOTHje Koja Cy -
PEKTHO ymopeanBa ca apTedakTuMa U3 paHOHEOJIUTCKOT 00jeKTa Ha JIOKaJIuTe-
Ty Llpxsune, ca ncrpaxuBama 1998. romune (borocasssesuh Ilerpomh 2000:
22-23, Tabna 1V), ci. 14.

Ha ocHOBY 0BUX NMpBHUX MHIUKAILN]ja MOXKE CE U3HETH Te3a O MOCTOjamby
PYAApCKUX paoBa MaJeoIUTCKOT MOPEKIIa, KOjH Cy JIeJIOM YHHIITEHH eKCIIIoara-
LIMjOM HOBE TIOIyJallyje 13 MepHUoJia PAaHOT HEeOJIMTa Koja 3armocea obaie yurha
Wbpa y 3anagny Mopay Ha npoctopy oko KpasbeBa. TakBa mpakca je xacHuje
NOTBpheHa Ha HU3Y MPAMCTOPHU)CKHUX, aHTUYKHUX M CPEI-OBEKOBHUX PYHOKOIA
METaJHUX CHUPOBHHA, KaJla HOBU PaJlOBH ,, U1y MO cTapum’”.

OBUM HCTpaXKUBabUMa IIOKPEHYTO j€ jeJIHO OJ] HAjUHTPUTAHTHUJUX UC-
TPaXXMBAaUKMX MMUTamka — aTpuOynpame apTedarara Ha MOBPIINHH TEpPeHa KaJa
HeMa M0y3/1aHuX cTaTurpadckux nokasaresba. Kaaa ce mma y Buay HeucTpaxe-
HOCT NMehMHCKHUX CTaHWIITA KOja MOJpa3yMeBajy cTpaTH(HKaNNjy U KOHTEKCT
Ha TEPUTOPHjU Ya4aHCKO-KPaJbEBAYKOT HEOTEHOI 0aceHa, W HH3a MOBPIIMH-
CKHX KOHIICHTpaIlMja Yy MCTOM TeorpadckoM aMOHjeHTy, MMOCTaje OIUILJbUBA
JIUMEH3Mja U 3Ha4aj OBOT mpobiieMa u 3a mupy tepuropujy Cpouje. Jlogarny
OTICTPYKIHM]y 3acaza MPEeACTaB/ba TEK MOYETHH HUBO MCTPAXHMBAma PyIHUKA
Il HUje U3BECHO JIa JIM MMa eJeMeHara 3a MPUMEHY METO/E arcoJyTHOT aa-
TOBama IMOMYT apXeoMarHeTu3Ma, Kao W WHAMIH]ja 32 TOCTOjambe MOI3EMHUX
BHJIOBA €KCILJIOATAIIH]E.

HcrpaxuBama Hacesba LIpkBuHE ca okpecaHnM apre(akTiMa panoHHY-
KOT MTOpEKJIa Y3 KepaMUIKH MaTepujall I1jarHoOCTUYKOT Kapakrepa omoryhasa Ha
TEXHOJIOIIKOM HUBOY TIOy3/aHHja 3aKJbydnBama. McTti kpurepujym ce ogHocu
Ka/ia je y MUTamy Kopesanuja 30MpKe OKpecaHux apredakara ca MO3HOHEOJUT-
CKOT HaceJsba JIuBibe mosbe u 3acajia nojeinHavHuX apredakara ca Jlojanuka koju
Cy IMPEKTHO YIIOPEINBY [0 CBUM IapaMeTpHMa, Ol CHPOBHHE, IPUMEH-EHE TeX-
HOJIOTHj€ MEKUX yZapada J0 THIIOJIOIIKUX CIMYHOCTU PETYIIMPAHUX aJTaTKH.
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Ha xpajy Tpeba ma ce Harmacw HEOCIOPHHU 3HA4Yaj MOYETHUX CTyAMja Ha
Jlojanuky ¥ MOryhHOCT MpUMEHHBakba HOBUX U HAJHOBHjUX METOMOJOIIKHX
MoCTymaKa Kako Ou ce neuHucana cTpareruja KaMeHIUX CUPOBUHA Y paHOj mpa-
HACTOPHjH, TEXHOJIOTH]a U3pajie U YIIoTpeda okpecaHux apredakara Kpo3 IyT Ie-
puoa Ha reorpad)CKuM OrpaHUYCHOM MPOCTOPY LeHTpanHo-3ananHe Cpouje, mo-
JIMTOHY NPOBEPEC HOBUX XHUIIOTEC3a U Beh NOCTUTHYTUX pE3yJiTaTa.
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