'EOJIOLWKN 3ABO CPBUJE
GEOLOGICAL SURVEY OF SERBIA

METAJIMMHE MUHEPAJTHE CUPOBUHE PENMYBJINKE CPBUJE
METALLIC MINERAL RAW MATERIALS OF REPUBLIC SERBIA
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Kriacama nopgupCcKnx n xmapoTepmarnHo-BYyfiKaHOreHO MacMBHO-CYNAMOHNX NeXuLTa.

Ocum wux, Ha Teputopujn Penybnuke CpOuje cy nosHatm u pecypcu bakpa Koju
npunagajy opyrMm reHeTCKMM Knacama nexuuTa MUHepanHux CUpoBMHA (CKapHOBCKA,
NHUNATPaUMOHa n ap.).

1o 3Hayvajy ce uctmndy pyaHa nosba bop, MajoaHnek, Benukn Kpusers, Lieposo-Manu
Kpuserb, Tunea Hbarpa, UpHu Bpx, Bnaone-JacukoBo, paguwte, Tynape-Kucerbak,
‘haBorba Bapowl, 3a odwmonutckn menaHx 3sanagHe Cpbuje BesaHa cy Pelikosuua,
Yaoune, bobnjan gp.
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The most important copper resources are related to the Timok's magma complex and the
offiolitic melange. of western Serbia. The economically important deposits belong to the
classes of porphyry and hydrothermal-vulcanogenic massive-sulphide deposits. In addition,
copper resources belonging to other genetic classes of deposits of mineral raw materials
(skarn, infiltrational, etc.) are also known on the territory of the Republic of Serbia.

The most important ore fields are: Bor, Majdanpek, Veliki Krivelj, Cerovo-Mali Krivelj, Tilva
Njagra, Crni Vrh, Vlaole-Jasikovo, Gradiste, Tulare-Kiseljak, Davolja Varos, The Offiolitic
Melange of Western Serbia, Reskovka, Cadinje, Bobija and others.
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/Surface copper mine Majdanpek /Copper Mine Bor, Veliki Krivelj

MwuHepanusaumnja bakpa-manaxuT n asyput KoBenuvH, nupuTt-pyaHuk bakpa bop

PaguiTe-CTapa nnaHuHa
/Mineralization of copper - malachite and azurite,
Gradiste-Stara planina

/Kovelin, pyrite, copper mine Bor

MeTtanoreHeTcka kapta Cpouje (P. JeneHkosuh, 2000)/ Metal genetic map of Serbia (R. Jelenkovic, 2000)

AHTUMOH/Antimony

EKOHOMCKM Haj3HavajHuja xmgpoTepMarHa nexuiwTa aHTMMoHa Hanase ce y 3anagHoj Cpbunju-pejoH 3ajava.
EkoHOMCKM 3HaYaj MMa U MMHepanusauuja aHTMuMmoHa Ha KonaoHuky (Pajuhesa ['opa).

The economically most important hydrothermal deposits of antimony are found in Western Serbia, the Zajaca
region. The mineralization of antimony on Kopaonik (Rajiceva Gora) has an economic significance.

AHTUMOH - 3ajaya (3bupka reonowkor 3asoga Cpbuje)
Antimony-Zajaca Collection of GZS

AHTUMOHUT-PaBHaja(3anagHa Cpbwuja), 3oupka '3C
Antimony-Ravnaja Collection of GZS

YpaH / Uranium

MwuHepanusaumje ypaHa Be3saHe Ccy 3a Kpucrtanacrte macmee U npoboje rpaHUToONaOHUX MacuBa yHyTap Hsux,
TepureHe ceguMeHTHe DaceHe pasnuyuTe CTapoCTu, Kucerne, MHTepMeanjapHe U ankanHe BYfKaHCKe CTeHe U”
HUXOBE NMUPOKIAcTUTE, Kao M npuobanHe genoBe ceAMMeHTHUX BaceHa y Kojuma ce ceguMMeEHTU MeLllajy ca
NMPOKNacTUTMMa. EKOHOMCKM TUNOBK NEXULLTA CY XXUYHa XuapoTepMariHa Be3aHa 3a rpaHUTouagHe KoMMsiekce U
NHUNTPAUUOHO-ceanMeHTHa. PernctpoBaHe cy y okBupy KapnaTtobarikaHcke MeTaroreHeTcke MpoBuHUM|je
(Ctapa nnaHuHa u lNnasHa) n CMM (bykyrba, Llep n MBepak).

Uranium mineralization is associated with crystalline rocks and intrusions of granitoid massifs in them,
sedimentary basins of different ages, acid, middle and alkaline volcanic rocks and their pyroclasts, as well as on the
coastal parts of sedimentary basins in which sediments are mixed with pyroclastic materials. Economic types of
deposits are vein hydrothermal related to granitoide and infiltration-sedimentary complexes. They are registered in
Carapatho-balkan metal-genetic province (Stara Planina and Plavna) and SMM (Bukulja, Cer and Iverak).
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-« | JypcKu - MapuHcKu cedumeHmu (newdapu, aneeponumu)

4 Jypcku koHmuHeHmanHu cedumeHmu (KoHaromepamu, newyapu,
anesponumu) ca MopujyMCKoM MUuHepanusayujom

EE JypcKku KoHmMuHeHmarnHu cedumeHmu (KoHariomepamu,
See o2 0 newdyapu, aneeponumu) ca ypaHCKom MuHepanusayujom
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LLlemaTckn npukas nosioxaja ypaHCcKMxX MUHepanusauuja
N MMHEpanua3aunja peTknx semarba Ha nogpydvjy nasHe
LLlemaTcku npukas nonoxaja ypaHCKUX MUHepanusaumja
N MUHepanusaunja peTkux 3emarba Ha noapydyjy lnasHe

Ypehaj 3a mepere
pagnoakTUBHOCTU
Radioactivity
measuring device

[MpernenHa reosiowka KapTa ca nexuwTmMa v nojasama ypaHa P Cpbuje
A geological map with deposits and uranium occurrences of Serbia

TutaH / Titan

EHgoreHe nojaBe TuTaHoMarHeTuta no3Hare Ccy Ha BuLLe nokanuTeTa, anu cy Mmanux pasmepa n orpaHmnyeHor
€KOHOMCKOI 3Hayaja. Y HaHOCHUM JiexuiTnMa ce, Mef)yTum, Hanase 3Ha4dajHuje Mmace urMeHuTa, Koje Mory Ut u
€KOHOMCKWN MHTepecaHTHe (HaHoc JKykoBauke peke ko Krwaxesua.

Endogenous phenomena of titanomagnetite are known at several sites, but they are of small size and of limited
economic importance. However, there are more significant ilmenite masses in the sedimentary deposits which can
be economically interesting (deposit at Zukovacka River near KnjaZzevac).
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[MojaBe TuTaHa (Benukn Jactpebau)
Titan Occurrences (Veliki Jastrebac)

KoHueHTpauuja pyTuna neykokceHa 06j. 50x//N im
Rutile leucoxene concentrations obj. 50 x // N im

'BOoXRhe / Irone

Ha Teputopunjn Penybnunke Cpbuje ce Hanase mane pesepse pyae reoxna. Bogehn eKOHOMCKM TUMOBKU NeXxuLuTa
Cy: CKapHOBCKa, NnexuiwiTa Kopa pacrnajawa W1 npertanoxaBara, ceAuMeHTHa U MeTamMopdoreHa nexuwiTa.
Hajsehu 06um ncTpaxHux pagoBa U3BPLLUEH je Y pyaHuUM norbuma: XKnutHm notok, bopawa u Jlnnosay, 3atnm y
baceHy Mokpe lNope, pyaHom pejoHy [opwaHa, Ha noapydjy bydja, KonaoHuka, PygHe nase, LipHajke u ap.

In the territory of Serbia there are small reserves of iron ore. The leading economic types of deposits are: skarn,
deposits of decomposition crust and oversubsidence, sedimentary and metamorphogenic deposits. The largest
number of exploration works were carried out in the ore fields: Zitni potok, Boranja and Lipovac, in the Mokra Gora
basin, the Gornjane mining region, in the area of Bucje, Kopaonik, Rudna Glava, Crnajka and others.

[MupuT, n(npoTuH, mapmatut - Ctapu Tpr-Tpnya, 36upka '3C
[Pyrite, pyrrhotite, marmatite - Stari Trg-TrepCa, GZS collection

3narto / Gold

[MpBa reonoluka UcTpaxmneaka 1 ekcrnnoartaunja 3nara BpLUeHa cy Ha noapydjy rabpo macmea [enu JoBaH
(3NaTOHOCHO-KBApLUHe Xuue). 3naTo je UCTpaXmBaHO Kao npateha KOMMNOHEHTa NOPMUPCKNX U BYJIKAHOrEHO
MacuBHO-CyNnuaHUX nexuwTa 6akpa (TMMoukmM MarmaTcKn KOMMNEKC 1 ap.), kKao sogeha KoMnoHeHTa KBapLHO-
3naToHOCHuUX nexunwTa (3oHa bnarojes KameH) n anysujanHmnx HaHoca (I'ek, Tprosuwku Tumok, PacnHa n ap.)

The first geological researches and exploitation of gold were carried out in the area of Deli Jovan gabro massive
(gold-quartz veins). Gold was investigated as an accompanying component of porphyry and volcanogenic massive-
sulphide deposits of copper (Timok magma complex, etc.) as the leading component of quartz-golden deposits

More than 30 metallic mineral resources have been defined in the geological research
carried out in the Republic of Serbia. They are: a) resources of primary geological-economic
significance: Cu, Pb, Zn, Au and Ag, b) resources of secondary geological-economic
significance: Fe, Ni, Co, Mo, W, Sn, Sb, bauxite and U and c) resources of tertiary
significance that have not been studied in more detail: Cr, Hg, As, PGE, rare elements, rare
earths, etc.

Especially important are the primary metallic mineral resources (Cu, Pb, Zn, Au, Ag) that
have been exploited and economically valued for a long time, and given their reserves,
mineral potential and economic significance, it is realistic to assume that they will also be
strategic.

Secondary metal mineral resources in Serbia have geological and economic potential, ie
partly defined balance reserves, and have different qualitative, quantitative and other
characteristics.

A part of the metallic mineral resources of tertiary importance has not been studied in detail.
Some of them, such as rare elements and rare earths, can be of particular interest.

Metallic mineral resources are grouped into four metallogenic provinces (Carpatho-
Balkan metallogenic province, Serbo-Macedonian metallogenic province, Dinaric
metallogenic province and Daxian metallogenic province.

OnoBo n uuHk/Lead and zinc

EKkoHOMCKM 3HaudajHa Pb-Zn nexwuwTa Be3aHa cy 3a Cprncko-MakeOoHCKY
MeTanoreHeTcKy npoBuHUKjy, genom Kapnarto-6ankaHcky v LOuHapuacky npoBUHUM)Y.
['eHeTCKM nocmaTpaHo, HacTarna cy y Be3n ca TepuujapHMM KOMMIeKCUMa Kanko-asnkanHux
BYNKAHO-UHTPY3UBHUX cepuja. Bogehn ekoHomcku Tunosum Pb-Zn nexuwTta cy:
CKapHOBCKO-MeTacoMaTtcKka Tena n xmagporepmarnHa Xu4Ho-codmacTta tena. Ocum Pb n Zn
Yy HbMMa Cy NPUCYTHE K noBuwleHe KoHueHTpaumje Ag, Cd, As, Bi, Au, In, Ga n gp. Hajsehu
0OMM reonoLLKNX pagoBa Ha UCTPaXmnBamwy Nnexuiita ornosa u umHka y Penybnuumn Cpounjm
cnpoBefeH je Yy pyaHum norbuma: Tpenya, Ajganuja-KuwHuua, beno bpao, Hoso bpao,
Konopwuh-LUTaBe, PorosHa, Pawka, Qpaxtwa-l1ponawtuua, ABana-Kocmaj, PygHuk, Jleue,
Pynree, bnaroaat, KapamaHuua, Benukn MajaoaHn, KyyajHa n gp.

Economically significant Pb-Zn deposits lie in the Serbian-Macedonian metalogenetic
province, partly the Carpathian-Balkan and Dinaric provinces. Genetically, they were
created in relation to the tertiary complexes of the calko-alkaline volcanic-intrusive series.
The leading economic types of Pb-Zn deposits are: skarn-metasomatic bodies and
hydrothermal vein-lens bodies. In addition to Pb and Zn, there are also higher concentrations
of Ag, Cd, As, Bi, Au, In, Ga and others in them. The largest volume of geological works on the
research of lead and zinc deposits in the Republic of Serbia was carried out in the minefields:
TrepCa, Ajvalija-Kisnica, Belo Brdo, Novo Brdo, Koporié-étave, Rogozna, Raska, Draznja-
Propastica, Avala-Kosmaj, Rudnik, Lece, Ruplje, Blagodat, Karamanica, Veliki Majdan,
KucCajna and others.

[anenuT, Cdaneput - Ctapu Tpr - Tpenya, 36upka '3C
Galena, sphalerite - Stari Trg - Trepca, GZS collection

[aneHuT, Cdaneput - Ctapu Tpr - Tpenuya
30upka 3C
Galena, sphalerite - Stari Trg - Trepca
GZS collection

Pyna onosa v umHka PyoHUK-PygoHUK
36upka 3C
Lead and zinc ores of Rudnik-Rudnik
bulletin of GZS
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Monnoapen/Molybdenum

JeamHo nexuwte monubaeHa nopdupckor Tvna je Madkatuua. MonmbaeH je no3HaT Uy NopgUpPCKUM
nexuwtnma 6akpa y ictouHoj Cpbujn, 3aTM y KOHTaKTHMM 30Hama rpaHuTonaa bopawe, KonaoHunka n [lopraHa,
Kao 1y BUAOy Mamknx Maca y XmapoTtepMasiHUM KBapLUHUM Xuulama.

The only porphyry type molybdenum deposit is Mackatica. Molybdenum is also known in porphyry copper
deposits in Eastern Serbia, in the contact zones of Boranja, Kopaonik and Gornjane granitoids, as well as in the form
of smaller masses in hydrothermal quartz veins.

(Blagojev Kamen zone) and alluvial deposits (Pek, Trgovisk Timok, Rasina, etc.)

S —— e ______

3natoHocHu nupuT —Hoka MapuH (WUctouHa Cpbuja)
Gold in pyrite - Coka Marin (East Serbia)

3nato n3 wnmnxa 3natmheso (BrnacoTtuHue)
/Gold from the sampleZlaticevo (Vlasotince)

Hukn n ko6anTt / Nickel and cobalt

[Mpenapart, poTo 4-6; KapakTtepuctuyaH arperat monubaeHuta y ksapuHoj xuum (P.TomaHey, , b. Bakanau, 2015)
Preparation, figure 4-6;

A characteristic aggregate of molybdenum in a quartz vein (R. Tomanec, B. Vakanjac, 2015).

Tapanwucum

NNexnwTta HUKNa 1 kobanTta npunagajy Krnacu natepuTckux nexuwTa. ['pynucaHa cy y BuLIEe MarUX
MeTarioreHeTCckux jeauHuua: pejoH Lpenuue, KonaoHuyka 30Ha, Wymaanja n dpywka [opa. Opyrn TMnosu
nexwuiwTa HUKna (pyae depoHukra), HacTtana y npolecy natepusaumje nepmgotuta OgHOCHO ceprneHTUHUTa cy
Maker 3Hadaja. PernctpoBaHe cy u nojaBe Ni-Cu cyndwuga y OKBUPY MarmaTCKo-xmapoTepmarHe
MUHepanusauuvje y nepuaotutnma.

BnacwHcka Max. Monosuhin

The deposits of nickel and cobalt belong to the class of lateritic deposits. They are grouped in several smaller
metalogenetic units: the Drenica region, the Kopaonik zone, the Sumadija zone and the mining field of Fruska
Gora. Other types of nickel deposits (ferro-nickel ore), which were formed in the process of laterization of peridotite
and serpentinite, are of minor importance. The occurrence of Ni-Cu sulphides within the magmatic-hydrothermal
mineralization in peridotites was also registered.
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MwnoHuTcka 30Ha - TakoBo/
Mylonite zone - Takovo

[TOBPLUMHCKM KON NaTepuTCcKor nexuviutaHukna y Frnorosuy/
Open pit lateritic nickel deposit in Glogovac

[MpumapHu opeonu pacejaBara Mo - Maukatunua/
Primary dispersion haloes of Mo - Mackatica

INexuvwTa 1 nojase monnbaeHa-y pyaHom nosby Madkatuua/
Deposits and occurrences of molybdenum
in the Mackatica ore field.
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Xusa/Mercury

XugpotepmanHo nexuvwTe xuse (LUynrea CteHa ko beorpaga), je jeanHo nexuwte. [octoju BuLLe nojaBa
unHabaputa (LleBep KameH, Knewe, CaBuHau (TakoBo), bape (I'pyxa).

Hydrothermal mercury deposit (Suplja Stena near Belgrade) is the only deposit. There are more cinnabarites
occurences (Dzever Kamen, Klenje, Savinac (Takovo), Bare (Gruza)).

|I||= Illll
Kanaj / Tin

MwHepanHu noteHumjan kanaja Cpouje je manu. lNpumapHa nexuvwta kanaja Ha Llepy HMUCY €KOHOMCKM
NHTEpPeCaHTHa.

The mineral potential of tin in Serbia is small. Primary deposits of tin at Cer are not economically interesting.

Linnabapur - Lynrba CteHa
Cinabarite - Suplja Stena

KanuenoH n unHadbaput - lnunHa
Calcedon and cinabarite - Di¢ina
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MaHnran/Manganese AT

PernctpoBaHo je BuLWIe ManuMx nexuwTa MaHraHa pasfnumyntux MopOoreHeTCcKux TunoBa OpyAH-E€H-a:
XugpoTtepmarHa, BynkaHo-ceMMeHTHa, ceAuMeHTHa, MmeTaMmopdporeHa, pennkTHa, MHpUNTpaunuoHa u HaHoCHa.
Haj3HauvajHuju obum pagoBa je ussplueH y pyaHum norbuma Opava, Opaxta, dpexHuk, Cepavkoso, JlasHuua n
Hoso bpoo. [lpyro nogpydyje npencrasrba pejoH LLymaanje.
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Several small deposits of manganese of various morphogenetic types of ore appearance: hydrothermal, volcanic-
sedimentary, sedimentary, metamorphic, relict, infiltrational. The most significant volume of works was carried outin
the mines of Dra€, Drazanj, Dreznik, Svrackovo, Laznica and Novo Brdo. The second area represents the éumadija
region.

Nexunwte xuee Wynrea CteHa - ABana
Mercury deposits «Suplja Stena» of Avala

Xpom / Chromium

[ToondgopmHa nexuviuta Xpoma Hanase ce Ha nogpydjy Kocosa n Metoxuje, y WwMpum npoctopmma paHuje
OTKOMaBaHuX nexuwTta y hakoBu4ykom macusy, 3aTum y OpaxoBavykoMm MacuBy 1 pyaHom norby bpesosuue. Manux
Cy pa3mepa u crnioxeHe rpahe. NoTeHumMjanHnM n HEAOBOILHO UCTPAaXKEHU PECYPCU XpOMa Ce Harnase Ha NpocTopy
nepunagoTUTCKor komnrekca 3natndopa, KonaoHuka, MarseH n Cyesobopa.

Chromium deposit pods are located in the territory of Kosovo and Metohia, in wider areas of previously
excavated deposits in Djakovica massif, then in Orahovac massif and in the mine Brezovica. They have small scale
and complex structure. Potential and insufficiently investigated chromium resources are located in the area of the
peridotytic complex at mountain Zlatibor, Kopaonik and Maljen-Suvobor area.

[TojaBe maHraHa LLymaguja n KonaoHuk (Jpada-KpemeHay n CacraBsum)
The manganese occurrences of Sumadija and Kopaonik (Draca-Kremenac and Sastavci)

BokcuT / Bauxite

Jlexxnwta upBeHor boOKcUTa KapcTHOr Tuna Hanase ce Ha nogpydjy lNohyte, Tape, Madkara, babyLiHuLe U
KnnHe . Manux cy pasmepa v cpegner ksanuteta. BesaHu cy 3a kapOoHaTHe CTeHe Tpujacke N KpeaHe CTapoCTM.

The deposits of red bauxite of karst type are found in the areas of Pochut, Tara, Mackat, BabuSnica and Klina .
They are small in scale and medium quality. They are bonded to the carbonate rocks of different Triassic and
Cretaceous age.
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CepneHTNHCKA Kopa pacnaganja - 3natmbop
/Serpentine decomposed crust - Zlatibor

MwuHepanusaumnja xpoma uynHa
/Mineralization of chromium - DicCina

|I||=
Bondpam / Tungsten

Haj3HauvajHuja nexunwta npunagajy Kapnato-bankaHuguma (bnarojes KameH, TaHga v FopwsaHe) n Cpricko-
MaKeOOoHCKOj MPOBUHLUjU. TO Cy CKapHOBCKa W XXWUYHa XnapoTepmMarHa nexuviiTa.

The most important deposits belong to the Carpathian-Balkanids (Blagojev Kamen area, in the Tanda and
Gornjane granitoid ) and the area of the Serbian-Macedonian province. These are the skarn and vein hydrothermal

[Mpenapar, doTo 1-9; bokcnTn - EﬁaceHmu,a, prHth (P.TomaHel, , 5 Bakanau, 2015)

Preparation, figure 1-9;Bauxite-Blasernica, Krunici (R. Tomanec, B. Vakanjac, 2015).
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1. CnojeBnTM 1 BGaHKOBUTU KpeurLM LeHomaHa, 2. KoHrnomepartu, newdapu u rmuHe anbueHomaHa,3,
LipBeHn Gokcutu, 4. Kpeuwaum n OONOMUTU NafuHUK-kapHa, 5. KoHrmomepaTu, newdapu, rmuHUM Y
Kpedkaum fokser Tpujaca, 6. VictpaxHe OywwotuHe, 7. Paceau.

1. Cenomanian bedded and massive bedded limestones, 2. Albian-Cenomanian conglomeratos,
sandstones and clays, 3.Red bauxites, 4.Ladinian-Carnian limestones and dolomites, 5.Lower TriassiG
conglomerates, sandstones, clays and limestones, 6. Exploatory bore holes, 7. Faults.
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[eonoLwkn npodounsn nexuvita bokcuta
Besupos lNoTok (3anagHa Cpbuja)
Geological cross section of the Vezirov Potok
bauxite deposit

INexunwTa n nojase 6okcuta (3anagHa Cpbuja)
Deposits and occurrences of bauxite (\Western Sebia

MwuHepanusauunja sondgpama u rsoxha
[onuja - OcTtaTtuja

/ Mineralization of tungsten and iron - Golija-Ostatija  Mmap of tungsten concentration on gravimetric base - Golija

KapTta cagprkaja sonppama
Ha rpaBMMETPUjCKOj nognosu - [onuja/




