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Tertiary plutonic rocks of southern Serbia Vardar Zone
as dimension stone
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Abstract. Three granitoid plutons of south-Serbian part of the Vardar Zone, of Tertiary age were studied
in order to establish their potential for utilization as dimension stone. These rocks vary in composition from
quartzmonconite to quartzdiorite. Field study aimed at establishing the geological factors — presence of frac-
tures, harmful minerals, alterations, jointing type and fabric homogeneity in order to determine the possibili-
ty of obtaining large size blocks of stone from the plutons. Laboratory examinations comprised petrological
analyses and testing of technical properties. Stone from these plutons has shown favourable results in both
field and laboratory examinations. Evaluation of the rock based on obtained laboratory testing results is per-
formed according to technical requirements of the Serbian standard B.B3.200. It has shown that rocks from
these plutons can be used as dimension stone for the production of slabs for the exterior and interior paving
and cladding.
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AncrpakT. VcTpakeHa cy Tpu IpaHUTOWAHA IUTyTOHA T€pPUHUjapHE CTAPOCTH Y jY’)KHOCPOMjaHCKOM AEIy
Bapnapcke 30He, ca IUbeM J1a c€ YTBPAM HHMXOBA MOTEHIM]aTHOCT Ca aCHeKTa apXWUTEKTOHCKOT Tpalje-
BUHCKOT kKaMeHa. CacTaB CTGHa y OBHMM IUTyTOHHMa Bapupa Of KBapIMOHIIOHWTA A0 KBapiyuoputa. L{mm
TEePEHCKUX HCTpakWBama je OMo N1a ce yTBpAE TeOJOMmKH (pakTOpH — MPHCYCTBO pacena W mparehmx myko-
THUHCKO-TIPCIIMHCKUX CHUCTEMa, IITETHUX MUHEpasa, aaTepalyja, TUMa Jy4ekha U XOMOT€HOCT CKIIONa CTEHa,
Kako OW ce ycTaHOBMJIA MOTYRHOCT moOHWjara CTEHCKHX OJIOKOBA KOMEPIMjaHHUX AMMEH3Mja W3 IUIyTOHA.
Jlaboparopujcka HCITUTHBAA CY 00yXBaTHIa MUHEPAJIOIIKO-IICTPOJIOIIKE aHAIN3E CTCHA M UCITUTUBALE (H-
3MYKO-MEXaHUYKUX CBOjCTaBa CTeHCKe Mace. CTEHCKa Maca M3 OBUX ILUTyTOHA je MoKa3aia 3a70BoJbaBajyhe
pe3yarare TepeHCKUX M JadopaTopujcKuX HcnHTHBama. OneHa yrnoTpeO/bUBOCTH CTEHCKE Mace Ha OCHOBY
71ab0paTOpHjCKUX UCIIMTHBAkA j€ M3BPILIEHA IpeMa TeXHHYKUM 3axteBuMma Cprickor crangapra b.53.200.
3akJby4eHO je Ja ce CTEHCKAa Maca M3 OBUX IUIyTOHa MOXKE KOPHUCTUTH Kao apXMTEKTOHCKH TpaljeBHHCKH
KaMeH 3a J100ujambe Iioda 3a XOpU30HTAITHO U BEPTUKAIHO obiarame MOBpIINHA y eKCTEpHjepy U EHTEpHjepy
rpaljeBHHCKHX OOjeKaTta.

KibyuHe peun: apXuTeKTOHCKH rpalleBHHCKH KameH, Bapaapcka 30Ha, TeplMjapHH FPAHUTOMIM, jyKHA
Cpouja.

Introduction

Until 1990, Serbia had a stone production that cov-
ered almost all the domestic needs. Over the last 23
years, it has turned into an importer of significant
amounts of dimension stone (table 1). Efforts made at
the state level to start the recovery of the national
stone industry are founded on reassessment of the
domestic resources of decorative stone raw materials

basis. KURESEVIC (2013a) comprised various types of
exploration methods of Tertiary magmatic complexes
in the Vardar Zone of Serbia (Fig. 1) at the level of
reconnaissance survey. The Tertiary volcanic com-
plexes of the Vardar zone have proved to be more
compliable for use as crushed stone (especially as
aggregate in road-building), while plutonic complex-
es have significant potential as dimension stone. This
paper presents the properties of three plutonic com-
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Table 1. Relationship between dimension stone commerce and production in 1990 and 2000 in Serbia (according to the

National statistics institute data).

Commerce Production
blocks labs and til
year : _ Sapsanc ies blocks slabs tiles
import export import export
777 m’ 2 2%
1990 209 t 0 1388 t 0 (2100 t) 29591 m 1613 m
5m’ 5 5
2000 40602 t 150t 326t 0 (135 1) 2018 m 467 m

*the missing data is replaced by the data from the first following year where it appears, 1992.

plexes situated in the southern part of the Vardar Zone
in Serbia, Kremiéi, Drenje and Zeljin that are impor-
tant for their evaluation as potential sources of dimen-
sion stone (Fig. 1, plutons within the rectangular
frame). The Kopaonik pluton, which is also situated in
this part of the Vardar Zone, is within the territory of

CBES

T
|!.I!!{I ]

Fig. 1. Location of studied Tertiary plutons (within rectangu-
lar frame) in the Vardar Zone (tectonic units according to
KARAMATA, 2006 and ROBERTSON et al., 2009); CBES, Car-
pato-Balcanides of Eastern Serbia; SMU, Serbian-Macedon-
ian Unit; MVZ, Main Vardar Zone; KBRU, Kopaonik Block
and Ridge Unit; VZWB, Vardar Zone Western Belt; JB,
Jadar Block; DIE, Drina—Ivanjica Element; DOB, Dinaric
Ophiolitic Belt; EBDU, Eastern Bosnian-Durmitor Unit).

the National park and is therefore excluded from any
further exploration and mining plans. The properties
of the Tertiary plutons of the northern and western
Serbian part of the Vardar Zone (Cer, Boranja, Ko-
smaj, Brajkovac, Bukulja) are presented in KURESEVIC
(2013b).

The formation of Tertiary magmatic complexes of
the Vardar Zone is connected with geotectonic evolu-
tion as a part of the Tethys ocean — the opening of
oceanic subdomains, their closure, subduction and
collision (SCHEFER et al. 2011). According to CVET-
KOVIC et al. (2000), the examined plutons belong to
the Tertiary igneous formation of the Dinarides, Vardar
Zone and adjacent regions, group of Late Paleogene-
Early Neogene granitoid formation, subgroup Dinaridic
granitoid suite. These rocks are of calcalkaline I-type of
magmatic arcs, formed from subcrustal melts generated
by partial melting of the Upper mantle and significantly
contaminated by crustal material. Magma is formed by
melting of thickened continental crust which sank deep
into the Upper mantle. Basic data on the examined plu-
tons are summarised in Table 2.

Material and methods

Field study has been performed as part of recon-
naissance survey, aiming at establishing the geologi-
cal factors — presence of fractures, harmful minerals,
alterations, jointing type and fabric homogeneity, in
order to determine the possibility of obtaining large
size blocks of stone from the plutons. Laboratory ex-
aminations comprised petrological analyses and test-
ing of technical properties. Microscopic study was
performed on polarizing microscope for transmitted
light type Leica DMLSP with a digital camera. Labo-
ratory testing of stone technical properties was per-
formed according to technical requirements of the
Serbian standard B.B3.200, in the Stone and aggre-
gate laboratory of the Institute for materials testing in
Belgrade.
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Table 2. Summarised basic data on studied plutons (KURESEVIC 2013a), and their ages.

Open surface

Pluton " Petrologic determination
(km’)
Kremi¢i 5 quartzdiorite-granodiorite, < quartzmonconite
Drenje 4 granodiorite, < quartzdiorite
Zeljin 56 granodiorite-quartzmonconite, < quartzdiorite
Results

Kremicéi pluton

This pluton is situated around 180 km south of
Serbia’s capital, Belgrade. Its shape is an irregular
dyke with an open surface of 5 km2. It intrudes into
Ibar ultramafic complex (UROSEVIC et al. 1973a, b).
The tectonic framework is presented mostly by faults
striking NW-SE, NE-SW, E-W and N-S. Mineral
composition (quartz, andesine, K-feldspar (orthoclase
to microcline), hornblende, biotite; Fig. 2A), mostly
corresponds to quartzdiorite and granodiorite (amphi-
bole-biotite, rarely amphibole varieties). Quartzmon-
conite occurs in central parts of the pluton. The rock
texture is hipidiomorphic granular. The major part of
the pluton open by erosion is today covered with soil
and thick woods. Therefore, only small marginal parts
of the pluton are available for observation. Here, joint-
ing is tabular, prismatic and irregular (Fig. 2B). Slight
hydrothermal alterations are found along the NW plu-
ton margins; otherwise the rock is fresh and sound.

As a dimension stone, this rock has both favourable
properties (durability, soundness, favourable texture)
and unfavourable (inhomogeneous appearance, xeno-
liths, sporadic occurrence of slight magmatic layering,
unfavourable jointing types and small dimensions of
natural blocks). However, only a small part of the plu-
ton is open and available for examination and it is
quite certain that deeper parts of the plutonic mass
have more favourable properties from the aspect of
dimension stone.

According to the laboratory testing of technical
properties and evaluation of the rock by the Serbian
standard B.B3.200, as dimension stone it can be used
for the production of slabs for the interior and exteri-
or paving and cladding with no restrictions.

Drenje pluton

This pluton is situated around 170 km south of
Belgrade. Its open surface is 4 kmZ2. It intrudes into
Triassic metamorphic complex of the Kopaonik Block
and Ridge Unit (UROSEVIC ef al. 1973a). The tectonic
framework comprises faults striking NW-SE and
N-S. Mineral composition (andesine, quartz, K-feld-
spar (orthoclase to microcline), biotite, hornblende;

Age (Ma)

31.9 (KARAMATA et al., 1992)
31.7-31.2 (SCHEFER et al., 2011)
31.8-31.4 (SCHEFER et al., 2011)

Fig. 2C) mostly corresponds to granodiorite, and
quartzdiorite along the pluton margins. Rock texture
is hipidiomorphic granular. Magmatic layering is
clearly displayed, especially along pluton margins.
Jointing is tabular in peripheral parts of the magmatic
body and prismatic to massive in central parts (Fig.
2D). Hydrothermal alterations have been observed
along the SE margin of the pluton.

As a dimension stone, this rock has both favourable
properties (durability, soundness, favourable jointing
and possibility of obtaining large stone blocks) and
unfavourable (inhomogeneous appearance due to
magmatic layering). There are also pegmatite-aplite
veins and xenoliths throughout the pluton.

According to the laboratory testing of technical
properties, the stone can be used for the production of
slabs for all the interior paving and cladding with no
restrictions, but due to a somewhat lower compressive
and flexural strengths for exterior cladding only up to
30 m in height and for the paving of surfaces with
intensive and medium intensive pedestrian traffic.

Zeljin granitoid

This pluton is situated around 155 km south of Bel-
grade and has exposed open surface of 56 km2. It in-
trudes into Triassic metamorphic complex of the Ko-
paonik Block and Ridge Unit. The tectonic framework
is presented mostly by faults striking NNW-SSE and
NE-SW to ENE-WSW. Mineral composition (quartz,
andesine, K-feldspar (orthoclase to microcline), biotite,
hornblende, epidote up to 10 %; Fig. 2E), mostly corre-
sponds to granodiorite and quartzmonconite in central
parts of the pluton and to quartzdiorite along its rims.
Rock texture is hipidiomorphic granular. Magmatic
layering is clearly displayed along pluton margins.
Jointing is tabular in peripheral parts of the pluton and
irregular to massive in its central parts (Fig. 2F).
Hydrothermal alterations have not been observed.

As a dimension stone, this rock has both favourable
properties (durability, soundness, favourable texture
in central parts of magmatic body and possibility of
obtaining stone blocks over 10 m in length) and un-
favourable (inhomogeneous appearance due to mag-
matic layering, in addition to pegmatite veins in the
marginal parts of the pluton; they are rarer in central
parts of the pluton).
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Fig. 2. A, Photomicrograph of the Kremiéi granodiorite thin section. Crossed polars; B, Field photograph showing the joint-
ing in the Kremi¢i pluton marginal parts; C, Photomicrograph of the Drenje granodiorite thin section. Crossed polars; D,
Field photograph showing the jointing in central parts of the Drenje pluton; E, Photomicrograph of the Zeljin granodiorite
thin section. Crossed polars; F, Field photograph showing the jointing in the Zeljin pluton.

Laboratory testing of technical properties has shown  but due to a lower flexural strength, for exterior cladding
that the stone can be used for the production of slabs for ~ only up to 30 m in height and for the paving of surfaces
all the interior paving and cladding with no restrictions, with intensive and medium intensive pedestrian traffic.
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Common properties of examined plutons

Throughout the rock mass of each pluton, there is a
moderately pronounced variation of mineral-petrolog-
ical composition and technical properties, which is
typical for a natural rock. The degree of jointing and
fracturing is higher in plutons’ marginal parts com-
pared to their central parts. With the increasing depth,
the intensity of fracturing and jointing is decreasing.
Therefore, the dimensions of natural blocks of rock
mass are increasing too, enabling the production of
commercial size stone blocks.

Technical properties of the stone are favourable
(Table 3). Samples for lab testing have been taken
from the field surface, and the experience suggests
that the samples from the fresh-open rock parts from
greater depth would yield even better testing results.
All samples are resistant to frost impact and crystal-
lization of Na,SOy,.

Decorative properties of stone from these plutons
are average, as grey colour predominates, and textures
are granular with small grain sizes (Fig. 3). In some
parts of Zeljin pluton, increased incidence of epidote
grains up to 3 mm in size has been observed. This
property gives the stone from these parts of pluton a
higher decorative value. The presence of harmful min-
erals has not been observed in the examined plutons.

Discussion

Examined plutons display differences in size and
jointing type. Their other properties relevant for use as
dimension stone — mineral composition, fabric, inten-
sity of faulting, fracturing and alteration, decorative
properties, technical properties and their variation
throughout the rock are rather uniform. There is an
increased incidence of pegmatite-aplite veins, xeno-

Table 3. Results of technical properties testing (Kuresevi¢ 2013a). Note: reference values from the technical requirements
of the Serbian standard SRPS B.B3.200 can be found on the web page www.lymak.com/bb3200.aspx.

Stone property Units Standard Testing results, average value
SRPS Kremiéi Drenje ieljin
Uniaxial compressive strength:
- dry 169 158 189
- water-saturated Mpa B.B8.012 136 154 145
- after 25 freeze-thaw cycles 134 145 145
Abrasion resistance cm'/50 cm’ B.B8.015 10.01 9.79 11.00
Flexural strength MPa B.B8.017 31.97 17.67 15.62
Porosity % B.B8.032 0.9 1.0 1.7
Water absorption % B.B8.010 0.40 0.31 0.29
Apparent density g/cm’ B.B8.032 2.678 2.710 2.701
Particle density g/em’ B.B8.032 2.703 2.737 2.752
Thermal expansion mm/m ISO 10545-8 0.499 0.656 0.620

Fig. 3. Macroscopic appearance of the straight cut stone surface; A, Kremiéi; B, Drenje; C, Zeljin.



90 LA KURESEVIC & VLADIMIR SIMIC

Table 4. Possible use of tested stone according to Serbian standard SRPS B.B3.200. UH-1 Very intensive pedestrian traffic
(hospitals, hotels, company buildings, industrial plants, theatres, cinemas etc.); UH-2 Intensive pedestrian traffic (shops, res-
idential buildings, museums, restaurants, schools etc.); UH-3 Moderate pedestrian traffic (libraries, archives, book-shops,
waiting-rooms etc.); SH-1 Very intensive pedestrian and sometimes even vehicle traffic (public squares, city pedestrian
zones, streets, shopping molls); SH-2 Intensive pedestrian traffic (parks, esplanades, less known city pedestrian zones etc.);
SH-3 Moderate pedestrian traffic; UV Interior walls cladding; SV-1 Buildings high over 30 m above ground level; SV-2
Buildings high from 10 to 30 m above ground level; SV-3 Buildings high up to 10 m above ground level.

Interior Exterior
Pluton paving cladding paving cladding
UH-1 UH-2 UH-3 uv SH-1 SH-2 SH-3 SV-1 SV-2 SV-3
Kremici + + + + + + + +
Drenje + + + + - + + - + +
Zeljin + + - + + - + +

liths, magmatic layering, unfavourable jointing and
hydrothermal alterations presence in marginal parts
compared to central parts of the magmatic body in
each pluton.

All samples are taken from the existing outcrops, so
the weathering degree is rather uniform for all and can
be correlated and compared. The results of technical
properties testing (Tables 3 and 4) show that the stone
from the Kremici pluton can be used for the produc-
tion of slabs for all the interior and exterior paving
and cladding with no limitations, according to the
technical requirements of Serbian standard SRPS
B.B3.200. Stone from the other two plutons has un-
limited possibility for use as dimension stone for pro-
duction of slabs for the interior paving and cladding
while the exterior paving span is limited to areas with
intensive (SH-2) and moderate (SH-3) pedestrian traf-
fic, and exterior cladding is limited to categories up to
30 m above ground level (SV-2 and SV-3).

Conclusion

All laboratory testing and field studies of the exam-
ined plutons have shown satisfactory results from the
aspect of dimension stone. Zeljin, as a larger pluton,
has higher potential because fault-free zones can be
located more easily. All tested rock samples satisfy the
requirements of the Serbian standard SRPS B.B3.200
and their use for the production of slabs for the exte-
rior and interior paving and cladding is possible. It is
reasonable to assume that samples taken from the
fresh-open deeper parts of rock mass, which have not
been subjected to long-lasting weathering, would
have had even better testing results. However, even
with the results obtained here, their use is possible.
The dimensions of naturally jointed blocks of rock
significantly increase with depth. All three examined
plutons display rock fabric heterogeneity. Therefore,
the stone from these plutons can not comply if there is

a demand for large number of slabs of uniform appea-
rance. As these investigations have been performed at
the reconnaissance survey level, the results should be
used in directing the further phases of the geological
exploration process. In Zeljin pluton, central parts have
the highest potential for dimension stone. The entire
Drenje pluton has inhomogeneous fabric. Only a small
part of the Kremiéi pluton is open and available for
exploration and it is not possible to give a reliable
assessment of its potential at this exploration stage.
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Pe3nme

TepunjapHu MJIYTOHH Jy:KHOT J1eJia
Bapnapcke 3o0ne CpoOuje ca acnekra
ApPXMTEKTOHCKOT rpal)eBUHCKOT KaMeHa

HcrpaxeHa cy Tpu IpaHUTOMIHA IUTyTOHA TEPLH-
japHe crapocTd y jy)KHOM Jeny Bapmapcke 30He
Cpbuje, ca muibeM Ja ce YTBPIU BHUX0BA MMOTEHIIN]a-
HOCT 3a Kopumheme Kao apXHTeKTOHCKH Tpal)eBUH-
CKM KaMEH: >KeJbMHCKH, KpeMHhKH U Ipemcku. Te-
pEHCKa TpoydYaBama Cy MMaya 3a Wb yTBphHuBame
TeO0JIOIIKUX (haKTOpa OIeHE MOTEHIN]aTHOCTH — PH-
CYCTBO JINCjYHKTUBHUX CTPYKTypa, IITETHUX MUHEpa-
Ja, anTepanyja, THIA JIyderha 1 XOMOT€HOCTH CKJIONa,
Kako OW ce yTBpAMIa MOTYRHOCT NoOHjama KPYITHUX
CTeHCKHUX ONoKOBa M3 TuryToHA. JlaGoparopujcka mc-
NUTHBaka Cy 00yXBaTwiia MHHEPAIOIIKO-TIETPOIIO-
IIKe aHaIn3e CTEHAa W WCIUTHBAmE (DU3MIKO-MeXa-
HUYKHX KapaKTePHCTHKA CTEHCKE Mace.

[TnyTon Kpemuha ce namazu oko 180 km jyxHo on
beorpana. Mima 00nmk HempaBITHOT J1ajka, OTBOPEHE
nospimHe o oko 5 km?2. MaTpynoBau je y Mbapcku
ynTpaMauTCKH KOMILIEKC. MUHEpaIOmKH cacTaB
(kBapi, aHIIE3WH, KAJIWjCKA Qenacnard (OpToKIac 10

MHKPOKIIMH), XOpHOJICHa, OMOTHUT), YIJIaBHOM OATO-
Bapa KBapIIUOPHUTY A0 TpaHOAHOPHUTY (aMduon-6ro-
TUTCKH, peTKo amuboicku Bapujeretn). KBapuMon-
LIOHUT j€ 3aCTyIUbEH y LIEHTPAIHUM AEJIOBUMA ILIY-
ToHa. CTpyKTypa CTeHe je XMIUANOMOp(HO 3pHAcTa.
Hajsehu meo epos3mjoM OTKpWBEHE MOBPIIMHE ILTY-
TOHA JJaHAC j€ TOKPUBEH 3E€MJBHIITEM M TyCTOM IIy-
MOM. TepeHCKOM IpoydaBamy Cy HOCTYHHH Camo
MaJid, OOOIHU JAENOBH IUIyTOHA. Y HBUMA je JTy4eHe
IJI0YAacTO, IPU3MATUYHO U HEIPABUWIHO. YTBpPhHEHO je
[IPUCYCTBO CNabMX aiTepaluja y3 CeBepo3anaiHu
000z miIyTOHA. Y OCTaJIuM JeI0BUMA IUTyTOHA, CTEH-
CKa Maca je cBeXa U 4BpCTa.

Kao apXxuTekToHCKH rpal)eBHHCKM KaMEH, CTEHCKa
Maca U3 KpeMUNKOI IIyTOHA MMa IOBOJbHA CBOjCTBA
(uBpcrohy, jenpuHy, TOBOJBHY CTPYKTYpY), allil U He-
MIOBOJbHA (HEXOMOTEH H3IVIEH, MPUCYCTBO KCEHOIUTA,
MECTUMMYHA I10jaBa MarMaTCKOT JINTaXa, HETIOBOJbHU
THUIIOBH JIydeHa U Majle AUMEH3H1je IPUPOIHO JIyIEHUX
OnokoBa). Jlaboparopujcka ucIMTHBamka Cy TOKa3aia
Jla ce CTEHCKa Maca MO)Ke KOPHUCTUTH 3a MPOU3BOIY
[UI0YA 32 XOPU3OHTAJIHO M BEPTUKAIHO oljarame y
eKCTepujepy U eHTepujepy 0e3 orpaHHYeHa.

IInyron /Ipewa Hamaszu ce oko 170 km jyxHO on
Beorpana. Bberosa epo3ujom oTBOpeHA MOBPIIMHA j&
oko 4 kmZ2. IHTpy0BaH je y MeTaMOp(pHU KOMILIEKC
Komaonmukor 610ka, Tprjacke crapoctu. MuHepaio-
KK cacTaB (aHAE3WH, KBapll, Kanujcku (emmcrnaTu
(opToknac MO MHKPOKIHH), OHOTHT, XOpHOJICH[IA)
YIJIABHOM OJIIOBapa I'PaHONUOPUTY, U KBAPLIHOPUTY
oyx obona ruryroHa. CTpyKTypa CTEHE je XWUIIHIUO-
Mop(dHO 3pHacTa. MarmMaTcku JUTaX je jacHO W3pa-
KEH, HApOYUTO y OOOAHUM JeJoBUMa IUTyToHa. Jly-
Ye’e je MI0YacTo y 0OOIHUM JeI0BUMA IIIyTOHA, U
MIPU3MATUYHO 0 MACHBHO y HEHTPaTHUM. XUAPOTEP-
MaJIHE anTepauyje cy npuMeheHe IyX jyrOUCTOYHOT
o0ofa Ty TOHA.

Kao apxurexkToHCKH rpal)eBUHCKH KaMEH, CTEHCKa
Maca U3 OPEHCKOT IIyTOHa MMa IOBOJbHA CBOjCTBA
(aBpcTohy, jempwHy, MOBOJhAH THI JIy4€Ha U MO-
ryhHOocT moOujama KpymHHUX OJIOKOBA CTEHCKE Mace),
Il U HEMOBOJbHA (HEXOMOTEH H3IVe[, NPHCYCTBO
KCEHOJINTA U AIUIUTCKO-NIETMAaTUTCKUX KU, MECTHU-
MUYHA T10jaBa MarMaTckor Jmraxa). Jlaboparopujcka
HCIMTUBaKka Cy HOKa3aua Ja Ce MOXKXE KOPUCTHUTH 3a
[IPOM3BOAKY IUIOYA 38 XOPU30HTAIHO M BEPTHKAIHO
oOmarame y eHTepujepy 0e3 orpaHuYera, a 300r He-
LITO HWXKE NPUTHCHE M caBOjHE 4BpcTohe y eKcre-
pHjepy orpaHHYEHO.

JKespuHCKH MTyTOH ce Hama3u oko 155 km jyxHo
on beorpana. Bberoa epo3ujomM OTBOpEeHa MOBPIINHA
je oko 56 km2. UuTpynoBan je y MetaMOphHHA KOM-
mwiekc Komaonmuakor Omoka, Tpujacke ctapocta. Mu-
HEPAaJIOIIKA cacTaB (KBapll, aHIE3HH, KaJI¥jCKH (e-
criatel (OpPTOKJIAc 10 MUKPOKIIMH), OMOTHT, XOpHOJICH-
Jla, eNUI0T) YIIaBHOM OArOBapa I'PaHONUOPHUTY U
KBapLIMOHLIOHUTY Y LIEHTPAJTHUM JIJIOBUMA IIIIyTOHA
U KBapUOHOPUTY Oy oboma muryroHa. CTpykrypa
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CTeHe je XumuaumoMop¢HO 3pHAcTa. Marmarcku
JUTAX j€ jaCHO M3paKeH y OOOAHHUM AENOBHMA TLTY-
ToHa. Jlydeme je miodacto y OOOTHUM JETOBHMA
IUTyTOHA, ¥ HEMPABHJIHO 10 MACHBHO Y LIEHTPATHUM.
XuapoTepMaiHe anTeparyje HICY KOHCTaTOBaHe.

Kao apxurexkToHCKH rpal)eBHHCKH KaMeH, CTEHCKa
Maca U3 )KeJBHHCKOT TUTyTOHA NMa MTOBOJbHA CBOjCTBA
(aBpcTohy, jenpuHy, TIOBOJBHY CTPYKTYPY M THII JIy-
Yema y IEHTPAIHUM JIeJIOBHMA IUTyTOHA, M MOTY-
hHocT moOuwjama KpymHUX ONOKOBa CTEHCKE Mace,
ayXuHEe npeko 10 m), anu u HermoBoJbHA (HEXOMOTEH
u3nIen 300r MarMaTrcKor JINTaXka, M MPUCYCTBO arl-
JMTCKO-TIETMAaTUTCKUX JKUIIA, HAPOYUTO Yy OOOTHUM
JeIoBUMa TuTyToHa). JlaGoparopujcka HMCIUTHBAKbA
Cy IOKa3aja Jia ce MO)Ke KOPHUCTUTH 32 TPOU3BOIILY
TUIOYA 32 XOPH30HTAIHO M BEPTUKAIHO OONarame y
eHTepujepy Oe3 orpaHmyerma, a 300T HEITO HIXe
caBojHe uBpcTohe y excrepujepy orpaHHueHO.

[InyToHn moKa3zyjy Heka 3ajeHHYKa CBOjCTBa.
Cxion cTeHa, Kao M M3IJIE] KaMeHa Cy XeTepOTreHH,
ycJIen TPHCYCTBa MarMarckor juTtaxa. M3 oBor pa-
370Ta, CTEHCKAa Maca M3 OBHX IUIyTOHA CE€ HE MOXe
KOPUCTUTH Y CIIydYajeBUMa KaJa ce 3aXTeBa KaMeH
YHU(DOPMHOT H3IIIe/a.

JluMeH3Hje IPUPOTHO JTydeHnX OJIOKOBa CTEHA T0-
BehaBajy ce ca ayomHOM. JKeJbMHCKHM IUTYTOH 300T

CBOjUX JAMMEH3Hja UMa HajBehy MOTEHINjaTHOCT 300T
JIaKILeT JOLHpama 30Ha 0e3 CTPYKTypHHUX aedopma-
mja. Lleo Apemckyu MIyTOH MMa HEXOMOIEH CKJIOI.
Ha nanammeM HUBOY €pOOBAHOCTH, CaMO Malli A€0
wiyrona Kpemuha je oTBOpeH u AOCTyHaH 3a UCTpa-
JKUBAmbE, T€ CTOra HUje Moryhe AaTu Nnoy3JaHy OLeHYy
HETOBE MIOTEHLM]aJTHOCTH Y 0BOj (pa3u UCTpaKuBama.

Onena MoryhHoCTH TIpMeHE Ha OCHOBY no0Wje-
HHUX pe3yaTara JIabopaTOpHjCKUX MCIUTUBAaKkA BPILIT
ce y CKJIaZly ca TeXHHYKUM 3axTeBuMa CpIICKOT CTaH-
nmapaa b.b3.200, u moka3zana je na ce kKaMeH U3 OBUX
TUTyTOHA MOXK€ KOPUCTUTH Ka0 apXUTEKTOHCKH rpalje-
BUHCKM KaMEH 3a BEPTUKAJIHO U XOPHU30HTAJIHO
obOmarame rpaleBUHCKHX oOjekaTa y eHTepHujepy H
ekcTepujepy. MoxxeMo NMPearnoCcTaBUTy Aa OU y30pLu
Y3€TH U3 CBEXHX, IyOJbUX /I€TI0Ba CTCHCKE Mace, KOj!
HUCY OWJIM W3JIOKEHH IyTOTPAjHOM YTHIIA]y aTMO-
cthepunrja, IMaiH joIr 60Jbe pe3yaTare HCIIUTHBAbA.
MelyTuM, yak ¥ ca OBUM pe3yiaTaTUMa, OLCHA HU-
XOBE YHOTPeOJbUBOCTH j€ TIO3UTHBHA.

Kamen u3 oBHX IITyTOHa je TIOKa3a0 MOBOJHHE pe-
3y/lTaTe TEPEHCKUX U JTaOOpaTOPHjCKUX MCIIUTUBAMA.
C 003upoM 11a Cy OBa UCTpaKMBamba CHPOBEICHA Ha
HUBOY PETHOHAJIHE MPOCIEKIHje, IUXOBE pe3yiaTare
Tpeba KOPHCTUTH Kao CMEpHUIlC y HapemHo] (dasu
npolieca reoJIOUIKOT HCTPAKUBAA.





