50 rognHU MuHHO-reonoxku yHmsepcutet “Ce. UBaH Puncku”
MoanwHuk, Tom 46, cBuTbK |, Meonorus u reocmsunka, Cocua, 2003, ctp.99-103

3NATHU 3ANEXWU B METAJNIOrEHHA 30HA NMOPEL-CTAPA MNAHUHA

WoBaH KoBaueBuny

Cbpbus u YepHa ropa
BbpaHucnas Papgowesuy

11000 Benrpag
Cbpbus n YepHa ropa

Munocnas Cumuny

“TeonHcTUTYT”
PoBuHcka 12 “YCbBBpLLECTBAHM CUCTEMN
11000 Benrpan Boiicnas My 18

Cbpbusi n YepHa ropa 11000 benrpag

Cbpbusi n YepHa ropa

Xenko CodpoHueBny

HAywax Hukonuy

PoBuHcka 12

11000 Benrpag PoBuHcka 12

PE3IOME

“TeouHeTUTyT”
PoBuHcka 12

11000 Benrpag
Cbpbus u YepHa ropa

EnHa oT Hait-u3BecTHUTE TEKTOHCKM eauHuum B EBpona, Kapnato-6arkaHckusi pervoH, ce mpocTvpa nog copmata Ha “‘ombHata Bepura” OT M3TouHust kpail Ha
Annute fo YepHo Mope. PaitonbT Ha M3touna Cobpbus e yact ot Kapnaro-6ankaHckata MeTanoreHHa MpoBWHLMS, KOSTO ce mpocTupa oT PymbHus B
Bbnrapus npes Cbpbus. B Hes Ha cpbbcka TepuTopus Ca OTKPUTI YETUPK METANOreHHN 30HM C XapaKTEPHO reonoXKO PasBUTUE 1 MUHEPaNHI acoumaLum::
Puaanu-KpenonuHcka 3oHa (A), Hepechuua-bensHuiwka 3oHa (B), BopaoHa (C) u Mopeu-CtaponnatuHcka 3oHa (D), (dur. 1).

B MopeL-cTaponnanuHckaTa 30Ha (MpeaMeT Ha HacTOSLMS OKMTaA) Ca OTKPUTY HSKOIKO 3MaTHU 3aneXu 1 Haxopmua.

naBHWTE MeTarnoreHHn 0cobeHOCTN Ha CkanuTe OT TO3W paiioH ca OT Anabas-hunutongHa dopmaLms, KoUTo ca MeTamopdo3npanit 40 3eNeHOWNCTEH daLmec,

KaKTO M BMECTBALLWTE 1 cKann: [opHUaHCKI rpaHnTHN ckank, [lenm Vlosarcki rabpa Ha cesep, KakTo 1 3arnapakcky rabpa 1 rpaHnTHN ckany Ha CTapa nnaHuHa.

OCHOBHA rEOnoruda HA METAJIOrEHHA 30OHA MOPEL-
CTAPA NMINAHUHA

B obnactTa, nokputa oT MeTanoreHHaTa 3oHa lNopeu-Ctapa
NnaHWHa, uMa HaKonko  dopmauum M (POPMaLMOHHK
acouuauuu, KouTo ca OT NPOTEPO30MCKA [0 KBaTepPHEPHM

(qur.2).

THaiicuTe 1 KpUCTaNMHHUTE LWNCTU ¢ amdnboneH talpec, a
CblO ¥ hopMaLMOHHUTE acouMauuM NpUHaAnNexaT Kam
MpoTteposos. Tyk MMa Cbli0 M BYNKAHOrEHHO-CEAUMEHTHM
ckanu, Kouto ca MmetamopdoavpaHu A0 aunec oT 3eneHu
LMCTH.

Ckanute oT PudeH-Kambpusi ca npenctaBeHn oT
(hOpMaLMOHHM acoupaumu OT 3eNEHM LUIMCTMH, KPUCTanMHHM
wucTh ¢ amcmboneH aumec u rabpo-grabastu gopmavumn
(kpucTanuHHu wwctn ot lMopey m Crapa nnavwHa). Yact ot
3efleHNTe WMCTU U KPUCTaNWHHWTE WKCTM ¢ amduboneH
haumec npousxoxgar OT  (Pefickn  MeTaByfkaHUTh K
MeTaMopdo3npaHn ByNKaHOrEHHO-CEAMMEHTHM CKasu.

Honuuat MNaneo3on e npescrtaseH OT acnugHa dopmauus,
acouuauus Ha TepureHHo-kapboHaTHU 1 BYNKAHOTEHHO-
CeaNMEHTHN chopmaLuu.

FopHusa lManeo3oi € MHOrO Mo-LUMPOKO Pa3npOCTPAHEH.
BbrneHocHute cnoese ca npeactaBeHn OT  TEepUreHHo-
kanueBo kapboHaTHM  chopmauun  (obnactta  [lope),
BYNKaHOreHHO-CeAMMEHTHM ckamM oT CTapa nnaHuHa U
XEPUMHCKM TPaHUTHU WHTPY3WM, KOMTO Ca YCTaHOBEHW B
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MnaeHa 1 MoHsiHHKM B ceBep 1 CyBogon, PaBHo Oyuue u Ata B
Crana nnaHuHa. [lepMbT € npeacTaBeH OT TEepUreHHU
CEOVMEHTW, YepBEH MachbyHWLM W aneBponnTh, KakTo 1 OT
MaJsTKu Macu OT XWIKOBU MarMaTUTHW ckanu.

Ckanute oT Me30305 Ca CbLLO LMPOKO Pa3npoCTpaHeH! B
MeTaroreHHaTa 3oHa Mopeu-Ctapa nnaHuHa. B Hai-gonHata
YaCT ca OTMOXEHU MACHYHMLY, aneBponUTM U BapoBULM,
KOUTO Harope MpemMWHaBaT B MECHbKINBM BapOBULNM U
ponomuTh. BynkaHuyHa geiHoCcT no Bpeme Ha Tpuaca He e
peructpupaHa. tOpckuTe ceguMMeHTM ce npeacTaBeHu OT
MACBYHMLW,  KOHFNIOMEpaTW, aneBponuTM U BapOBMLM.
3HaunTenHO  pasnpoCTpaHeHWe  MMaT  BYNKAHOTEHHO-
CeVMMEHTHUTE Ckanu OT NupoKnacTuyeH matepuan. KpegHute
CeNMEHTU Ca MPeaMMHO BapoBWUM WM PAAKO NACBYHMLN W
KOHrmomepartu.

TepyuepHume dopmaumu ca yCTaHOBEHW nog ¢opmata Ha
NpOnMyBUarHN 1 CrALKOBOAHN PEYHWN CEAUMEHTU C BLITMLLHM
NPOSIBREHNS.

KeamepHepbm € npeacrtaBeH OT anyBualnHn CeOUMEHTU.

3NATHW 3ANEXW B METANTOrEHHA 30HA NMOPELL-
CTAPA MNAHVHA

KaTo pesyntar oT npoueca Ha KOHLEHTpaLms Ha 3naToTo U
CTPYKTYPHO-NUTONOXKATE OCOBEHOCTM, KbAeTo CTaBaT Tea
npouecy, B MeTanoreHHara 3oHa llopeu-Ctapa nnaHuHa uma
pasnuyHu  MopdoreHeTMyHM Tunose. [naeHata MeTano-
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raHeHHa OCODEHOCT Ha Tasn 30Ha € MarMaTW4HWS KOMMIEKC
(rabpo ¥ rpaHMTHU MacKBM), KaKTO M KaKTO U CKanuTe, KOUTO
Ceé WHTpy3WpaT no BpeMe HamarmaTuyHata akTMUBHOCT
(wuctute). Cropes MWHEpanHWst CbCTaB, YCroBMSTA Ha

obpasyBaHe U

HaYNHBT

Ha  pa3npocTpaHeHWe  Ha

MUHEpanu3ayuaTa ca

YCTaHOBEHN

HAKOIKO

MOTpOOreHeTNYHM TUNa Haxoguwa W 3naTtHu 3anexu. Hain-
3HAUMTENHUTE 3amnexu ca nokasanu B Tabnuua 1, a TAXHOTO

pasnosnoxeHne — Ha gurrypal.
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Queypa 1. MemanozeHemuyHu 30HU 8 KapnamobarnkaHume, M3moyHa Cbpbus
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Tabnuua 1. MopgoreHeTYHM TUNOBE U OpYAsBaHAHWS

['eHETMYEH TUN Mopchonoxku Tun | BmecTBawm ckanu | Tun MuHepanusaums MecTtHoCT
X1OpOTEPMANEH | XuUnku rabpo Au, Ag norosuua(fenv Mosar)
XuapoTepmaneH KUIKN rpaHuT Au, Cu, Ag Manu rabap
pascuneH newm [19CHK W rKHa Au [NopeLuka peka
BynkaHoreHHo- KUIMKA M pascunu | Wwnctv 1 amabasu Au, Pb, Zn, Ag MwxunH knageHew,
CeMMEHTEH
XuapotepmarneH KUIMKK, newm rabpo, Au, Bi, Cu, Pb, Zn, Ag Mpaguiye
rpaHOgMOpUTH
XuapotepmasneH KUIKK rabpo, Au, Fe, Cu AngnHau-PenywHuya
rpaHogMOpUTH
XuapotepmasneH KUIKM rpaHuTe Au AHs
meTamopdoreHeH | newm MUPUTHY LUNCTU Au, V YmoBpLUKa peka
XnapoTepmaneH TNELLM, KUK wucTu, guabas Au, Pb, Zn, Ag CpebpHa rnasa
pascuneH newm [14CHK W rnHa Au Crapo kopuTto
pascuneH newm [14CHK W rnHa Au Kanua

PyaHo none lenun WoBaH

B pyaHoto rnone [lenn WMosaH B rabpo-onuBuHOBMS
KOMMIIEKC W OTYacTM B [OPHSHCKMS TPaHUTEH KOMMMEKC ca
OTKPUTW HSIKONKO KBAapLOBM KUMKW CbC 3MaTo, KOMTO ca
NPMAPYXEHU C nonmmeTanHn cyndman. Tosm panoH e aobpe
M3BECTEH OT PUMCKO BPEME C Masku MUHHW 13paboTku.

MHOXeCTBO KBapLOBM KUMKW C PasfMYHO 3MaTHO
CbbpXaHWe ca rpynupaHu B TpWU TONemMu 30HU Ha
pasnomsiBaHe C OCHOBHO pasnonoxeHue Ha C3-HOWU. Han-
3HauMmata 3oHa e PycmaH-TWHOywa, KbAeTo MWHHaTa
AeiHocT e nposexaaHa Ao 100 m B gbn6ounHa.

PasmepbT Ha KBapuoBWTE Xurv € pasnuyeH. [lo
npoTexeHne Te Hait-vecto ca gbnrv o 100 m, psako go 700
m. [lebennHaTa Ha Tean Xunu Bapupa T HAKOMKO CaHTUMETpa
Ao 3 m, obukHoeeHo oT 0.5 40 1 m.

KeapLoBuTe uUnu CbabpkaT MUPUT U 3naTo, Ha MecTa C
KOHLEHTpaLUWM Ha  Xamnkonuput W ranenut.  3raTHOTo
CbbpXaHWe CUrHO Bapupa, OoT cneau Ao Hag 150 ppm.
(AnkoBuy u ap., 1990).

B mectHoctTa Manu rabap ca perucTpupaHu HSIKOIKO
KBApLOBW XUIM CbC 3MaTo, MPWUAPYXEHO C YBENMYEHO
CbAbpXaHue Ha Meg. Tesun 3anexu He ca AeTaisTHO NPoyYeHH.
3naTHOTO ChabpXaHue B Te3u xumu Bapupa ot 0.1 go 2 ppm,
a cpebpoto - ot 2 go 100 ppm. [ebenuHata Ha Te3u xunm e
nog 1 m.

Tosu paitoH e obellapaly 3a 6bAeLLO0 NpoyYBaHe 3a 3naTo.

PanonbT Ha Ctapa nnaHuHa

B obnactTa Ha CTapa nnaHuHa 3naToTo He chopmmpa CBOU
Ha B ToBa pyaHO mone ca yCTaHOBEHW HSKONMKO MMHepanu-
3MpaHN MUINOHWUTHW 30HU C pasnnyHK pasmepu. Te moraT da
Obaat npocneaexu NpeayrMHO MO NPOCTMPAHWE Ha HSIKOIIKO-
CTOTMH MeTpa, ¢ aebenuHa 1 go Hag 10 m. Te3aun 30HM He ca
NPOy4YeHM nog NOBbPXHOCTTAa. BbB BCMYkM OT TAX ce
HabnopaBa anaTo, NPUAPYXEHO IMaBHO OT XxankonupuT B ToBa
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PyOHO MOMe Ca YCTAHOBEHM HSKONKO MMHEpPanu3vpaHu
MWUITOHWUTHM 30HM C pasnuyHM pasmepu. Te moraT ga Ovpar
npocreseHn NpeayMHO Mo MPOCTUPaHNe Ha HAKOMNCKOCTOTMH
meTpa, ¢ aebenuHa 1 go Hag 10 m. Tean 30HK He ca NpoyyeHn
Mnof NOBBLPXHOCTTA. BB BCUYKM OT TsiX ce Habntogasa 3nato,
NPUAPYXEHO rMaBHO OT XallkOMMpUT XOAMLLe, HO € OTKPUTO B
acouuaums ¢ gpyrv enementn (Cu, Bi, Fe, W v gp.), Taka ye
HEroBOTO Mpoy4BaHe Jockopo Oe npeHebpersaHo.

B paiioHa Ha CTapa nnaHuHa ca OTKPUTM HAKOMKO PyLHM
rnoneTa U pyAHW 30HK, KOUTO MoraT a GbaaT 3HAYNUTENHW MO
OTHOLLEHME Ha OTKPUBAHE Ha 3NaTHI MUHEpPanu3aLmm.

PydHomo none BpamapHuua e YCTaHOBEHO B CeBepHaTta
yact Ha Crapa nnaHuHa. MuHepammsauusTa B MECTHOCTTa
MWKWH KnageHeL, e YCTaHOBEHa Cpesd MHTEH3MBHO W3MEHSILLM
Ce LUMCTW, Cpeq 30Ha, kosTO Moxe Aa 6bae npocregeHa Ha
HAKOTNKOCTOTUH METPa, KaTo MUHEpanu3aumsTa ce nosesea Ha
WHTepBanu nog opmata Ha  KOMMMEKCHW, B3aUMHO
napanenHu, Xunku. Tasu nonuMeTanHa MWHepanuaaumst
CbbpXa FMaBHO MUPWUT, MapKasWT, raneHut, cdaneput u
ApPCEHOMUPUT, CbC 3HAYUTENHO CbAbpkaHue Ha cpebpo u
3nato. Bbnpeku 4e npeduwllHWTE W3CMEABaHUS OTYMTAT
OCHOBHO CbAbpxaHue oT 7.2 ppm 3a 3natoto u okorno 400
ppm 3a cpebpoTo (Bykosuy, 1 ap., 1985), Tesn pesyntatn ca
MOA4 BBMPOC M BEPOSITHO CTEMEHUTE Ca MHOTO MO-HUCKM.
Pasvepute Ha MWHepanu3vpaHuTE XWIKM ca BCe Oule
HeW3BecTHW. Bwbnpekn uye reHe3ucLT M Bb3pacTTa Ha
MWHEpanu3auusTa, KoSTo Ce xapakrepusupa C nnactoBugHa
¢hopma, BCe OLie He Ca MOTBLPAEHM, Ce mpeanonara ye TS
“Ma BYIIKOHOrEHHO-CEAMMEHTEH NPOM3XOA.

Taka Ye MUHepanu3aLnaTa e hopM1paHa edHOBPEMEHHO C
BMECTBALUMTE CKamni W 3aefHO C TAX NPemMuUHaBa Npe3 BCUYKN
MPOMEHU, NPEaN3BUKaHN PErOHAIHIS METaMOP(U3BM.

PydHomo none paduuje e ycTaHoBEHO B KOxHaTa yacT Ha
mMacuBa OT rabpo 3arnaBak. YCTaHOBeHa e monuMmeTarHa
MWHEPann3aLuns OT rpaHUTK U auabasHn UHTPY3uu B rabpoTo,
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Queypa 2 eonoxka kapma Ha memanozeHHama 3oHa [lopey-Cmapa nnaHuHa. 1. KeamepHepHu HampyneaHus 2. MuoueHcku
cedumenmu 3. Meso3solicku cedumeHmu, 4. Tpuacku cedumermu, 5. [Tepmeku cedumernmu, 6. Mupoknacmu, 7. [paHumu,
8.[JesoHcku saposuuu, 9. Memacedumermu, 10. [abpo, 11. Lucmu, 12. [Halicu.

NAPUT U apCEHONUPUT, Ha MecTa caneput U KOMMIEKCHM PydHama 3oHa AnduHay-PenywHuua e pasnonoxeHa B
BucmyTOBM MUHEpanu3aLmMn. 3naTHOTO CbAbpKaHWe B 30HaTa forou3ToyHaTa 4acT Ha Macwea OT rabpo 3arnaBak no
Ha MuHepanu3auws e ot 1 go Hag 100 ppm, cpeaHo 7 ppm. KOHTaKTUTE Ha rpaHOAMOPUTIIOPUPHUTE UHTPY3NK.
CoabpxaHnsta Ha Med M cpebpo B Te3W 30HM € CblUo

3HauuTenHo (Ag cca 20 ppm, Cu cca 1%) (Kosauesuy, 2002). B TasM MectHOCT € OTKpUTa ronsMa 30Ha Ha

MUHepanu3aLns, NpocTupalla ce no AbMkuHa Ha Hag 1.5 km

TOANILHMK Ha MurHo-2eonoxkus yHusepcumem “Ce. MeaH Puncku”, mom 46 (2003), caumek |, TEQJIOTNA U TEO®U3UNKA
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C npomMeHnuea wwpuHa 10-60 m. Tasn 30Ha He e nMpoydyeHa
nog noBbPXHOCTTAa. MwWHepanHuaT CbCTaB, KakTo U
KOMWYECTBOTO Ha pyOHWTE MUHepanu B Ta3u 30Ha €
pasnuyHo.Ham-obwmute  pygHM  MuHEpanM  ca  MUPWT,
XankonupuT, MarHeTUT M XeMaTUT C EAMHUYEH TraneHuT,
TeTpaegput,  apCeHOMMUpMT, MOSNBLEHMT, LeenuT,
BONPaMUT, KacenuT, NCUNOMENaH, KakTo U camopoaHa Meg,
cpebpo u 3nato.

CbabpxaHneTo Ha 3nato B Ta3u 3oHa Bapupa ot 0.4 go 30
ppm, cpegHo 1 ppm (KosaueBwd). Hammuumeto Ha mep u
KENA30 € XapaKTEepHO 3a Ta3u pygHaTa 30Ha, a BMCOKOTO
CbObpXaHWe Ha 3MaTo € CBbP3aHO C KBapL-XeMaTUTOBWTE
MWHEpanu3auuu. Komnunaupsita Ha BCWYKM HanMYHU JaHHW
npegnonara, 4e MMHepanu3aumsaTa B pyaHata 3oHa AngvHau-
PenywHuua e enureHetMyHa M uma obellaBaly 3naTeH
noTeHuman.

PydHomo none SIHsi e yCTaHOBEHO B LiEHTpanHaTa 4YacT Ha
Crapa nnaHuHa cpeg AHCKUS rpaHUTEH MacuB.

B ToBa pyaHo none ca perncTpupaHu Marnku nupuUTU3MpaHm
xunu, ¢ aebennHa 0.1 ao 0.5 m, cbe CbabpXaHKe Ha 3naTo ot
0.1 go 2 ppm.

Tbit KaTo Te3n UMM CbLIO Ca KbCY (HAKONKO [ECETKM
MeTpu) Te He ca OTAEnHo uacneaBaHn. OvyakBa ce 30Ha Ha
MWHepanu3auus Hag c. MabpoBHuUa, KOsSITO MOXe fda 6bae
npocnegeHa Ha 1 km, ¢ gebenuHa ot 10 go 50 m. Toea e
MWSIOHMTHA 30Ha, Pa3nonoXeHa B rHancu 6nmso 4o KoHTakTa
Ha ranenuTa ¢ rabpoto. OcBeH 3naTHoTO CbabpxaHnue o1 0.1
£o 0.3 ppm uMa CbLLO YBENUYEHO CbObpXaHWe Ha mefn W
MOnMbaeH.

PydHo none LipHu epbx € CbCTaBEHO OT ckann OT auabas-
cdunuTonaHHaTa hopmaumst — 3efeH KOMMNEKC ¢ MpamOpHM
newu. B TOBa pymgHO mMone ca  YCTAHOBEHM YEPHM
NUPUTU3MPAHM LLMCTH, KOUTO MoraT a OGbaaT npocneaeHn Ha
Hag 300 m, ¢ Buguma aebenuHa Hag 15 m. Tasu 30Ha e cnabo
NMpoy4eHa 1 ONUTUTE NOKA3BaT, Y€ CbObPXKAHWETO Ha 3MaTo B
yepHute wmctn e 0.13 go 1 ppm, Ha cpebpoto - 8 ppm, Ha
meara - 300 go 2300 ppm u Ha BaHagus go 3000 ppm, u
cnabo yBenuyeHu CTOWHOCTM Ha OMioBOTO W LuMHKa. ToBa
PYZHO none 3acrnyasa Mno-roNisiMo BHUMaHWe 0T TOBa, KOETO
My € OTAENeHo Ao cera.

Pydrnomo none CpebpHa 2/1asa € B 1OroM3To4HaTa YacT Ha
Crapa nnaHuHa, kosiTo e Ha TepuTopusita Ha Cbpbus.

Cpef TOBa pyaHO Morne, CbCTaBEHO 0T Anabas-punutongHa
chopmaums (3eneHn wuctu u guabasm) ca OTKPUTK HSIKOMKO

Mpenopvyana 3a nybnukysaHe om
kamedpa ‘Teonoaus u npoyysaHe Ha nonesHume uskonaemu’, [T
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NPOSIBMIEHNS] HA MUHEPANN3VPaHN KBAPLIOBM XWUIW, FMaBHO Mo
KOHTaKTMTE Mexay awabasute w wucTute. KBapuosuTte Xunm
umat nocoka C3-HOW. PasmepbT Ha XuUnkuTe CUIHO Bapupa —
OT HsaKonko A0 Hag 100 m AbImKUHA U WMPUHA PAAKO HAg 2 m.
OcgeH 3nato (0.3 o 5 ppm) MuHepanu3auusTa e npuapyxeHa
cbe 70 ppm cpebpo 1 He3HAYUTENHW KONIMYECTBA OJI0BO, LIMHK
W psgKko meg.

PA3CUIMHO 3NATO

B meTtanorenHaTa 3oHa lNopeu-Ctapa nnaHuHa uMa HKOIKO
NPOSIBMIEHNs] HA 3MaTo B anyBuanmHuTe HatpyneaHus. Karto
Han-3HauMTENHM TpsbBa Oa ce oTDenexar anyBuanHuTeE
Haxoguwa [lopewka peka, TproBukM TUMOK W BTOPO-
creneHHnte B Crapa nnavuHa u Koputcka peka. Obuwute
Npu3Hauu Ha Tesn anyBuamHM Haxogwwa ca ronsmu
anysuasnHu Macueu Haj ronsiMa noBbPXHOCT. poy4BaHeTo Ha
pa3scunHO 3raTo o cera ce u3sbpluBalye B [lopeuka peka u
TproBuwkn TUMOK, 6nm30 fo KanHwa. onemuHata Ha Tesu
anysuaniu Haxoguiwa e cca 20,000,000 m® cbe crepHuTe
OCHOBHW CbAbpXaHus Ha anato: Mopeuka peka - 0.16 g/m?,
Tprouwku Tumok (KanHa) - 0.3 g/m®, Koputcka peka - 0.4
g/m?,

M304bT OT U3NOXEHOTO NO-TOpe e, Ye [ocera reonoxkuTe
Nnpoy4BaHns ca bunm orpaH1YeHn camo Ao ToBa Aa oTbenexar
3naTHWs MoTEHUMan Ha MmeTanoreHHata 3oHa [Mopeu-Crapa
nNaHWHa.
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One of the most prominent tectonic units in Europe, Karpathian-Balkan region, runs in form of “bended chain” from east end of Alps up to Black Sea. The area of
Eastern Serbia is a part of Karpathian-Balkan metallogenetic province which from Romania extends into Bulgaria through Serbia. Within it in Serbia four
metallogenetic zones are identified with characteristic geological development and mineral associations: Ridanj-Krepoljin zone (A), Neresnica-Beljanica zone

(B), Bor zone (C) and Pore¢-Stara Planina zone(D), Fig. 1).

Within the Pore¢-Stara Planina zone (the subject of this paper) several gold occurrences and deposits are identified.
Main metallogenetic features of this area rocks of diabase-phyllitoid formation which are metamorphosed to the greenschists facies, as well as the rocks that intruded
them: Gornjan granitic rocks, Deli Jovan gabbro in the north as well as Zaglavak gabbro and granitic rocks on Stara Planina.

BASIC GEOLOGY OF POREC-STARA PLANINA
METALLOGENETIC ZONE

In the area covered by Pore¢-Stara Planina metallogenetic
zone there are several formations and associations of
formations that range from Proterozoic to Quarternary (Fig. 2).

Gneiss and crystalline schist, of amphibole facies,
association of formations belong to Proterozoic. Here are also
volcanogenic-sedimentary rocks that are metamorphosed to
the facie of green schists.

The rocks of Riphean-Cambrian are represented by an
association of formations of green schists, crystalline schists of
amphibole facies and gabbro-diabase formation (crystalline
schists of Pore¢ and Stara Planina). Part of green schists and
crystalline schists of amphibole facies originates from felsic
metavolcanics and metamorphosed volcanogenic-sedimentary
rocks.

Lower Palaeozoic is represented by aspid formation, an
association of terrigene-carbonaceous and volcanogenic-
sedimentary formations.

The Upper Palaeozoic is much more wide spread.
Carboniferous is represented by terrigene-calcareous
formations (Pore¢ area), volcanogene-sedimentary rocks on

Stara planina and Hercynian granitic intrusions that are found
in Plavna and Gornjani in the north and Suvodol, Ravno budje
and Janja on Stara planina. Permian is represented by
terrigene sediments, red sandstones with rare conglomerates
and siltstones, as well as by smaller masses of vein magmatic
rocks.

The rocks of Mesozoic are also wide spread in Pore¢-Stara
planina metallogenetic zone. In the lowest part (Triassic)
sandstones, siltstones and limestones are deposited that
transition upwards into sandy limestones and dolomites. The
volcanic activity during the Triassic was not registered. The
Jurassic sediments are represented by sandstones,
conglomerates, siltstones and limestones.  Significant
widespread have volcanogene-sedimentary rocks composed of
basic volcanics with occurrences of pyroclastic material. The
Cretaceous sediments are mostly limestones and rarely
sandstones and conglomerates.

The Tertiary formations are found in form of proluvial and
limnic-river sediments with coal occurrences.

The Quarternary is represented by alluvial sediments.

GOLD OCCURRENCES IN POREC-STARA PLANINA
METALLOGENETIC ZONE



various morphogenetic types. The main metallogenetic feature
As a consequence of the process of concentration of gold of this zone are magmatic complexes (gabbro and granite
and structural-lithologic features where these processes took massives) as well as the rocks that were intruded by magmatic
place, in Pore¢-Stara planina metallogenetic zone there are activity (schists).
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Figure 1. Metallogenetic zones in Karpatho-Balkanides of East Serbia



According to mineral composition, the condition of formation
and the manner of distribution of mineralization there are
several morphogenetic types of deposits and gold occurrences

identified. The most significant occurrences are shown in table
1, and their position is shown in Fig. 2.
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Figure 2. Geological sketch map of Porec¢-Stara planina metallogenetic zone. 1. Quarternary deposits, 2. Miocene sediments, 3.
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Table 1. Morphogenetic types and occurrences

Genetic type Morpholologic | Host rocks Type of mineralization | Locality
al type
hydrothermal veins gabbro Au, Ag Glogovica(Deli Jovan)
hydrothermal veins granite Au, Cu, Ag Mali gabar
placer lenses sand and clay Au Porecka reka
volcanogene- veins and | schists and | Au, Pb, Zn, Ag Mijin kladenac
sedimentary dissemination | diabase
hydrothermal veins, lenses | gabbro, Au, Bi, Cu, Pb, Zn, Ag | Gradiste
granodiorite
hydrothermal veins gabbro, Au, Fe, Cu Aldinac-Repusnica
granodiorite
hydrothermal veins granite Au Janja
metamorphogen | lenses pyritic schists Au, V Crnovrska reka
e
hydrothermal lenses, veins schists, diabase | Au, Pb, Zn, Ag Srebrna glava
placer lenses sand and clay Au Staro korito
placer lenses sand and clay Au Kalna

Deli Jovan ore field

Within Deli Jovan ore field in gabbro-peridotitic complex, and
partly in Gornjan granitic complex, several quartz veins with
gold were discovered, that are accompanied by polymetal
sulphides. This area was well known in Roman times, with
minor excavations.

Numerous quartz veins with variable content of gold are
grouped in three large fault zones with a general strike of NW-
SE. The most significant zone is Rusman-Gindusa where
mining operations were carried out up to 100 m in depth.

The dimensions of quartz veins are variable. Along the strike
they are most often up to 100 m long, rarely up to 700 m. The
thickness of these veins varies from few centimeters to 3 m,
usually from 0.5t0 1 m.

The quartz veins contain pyrite and gold, locally with
concentrations of chalcopyrite and galena. The gold content is
highly variable, from traces to over 150 ppm. (Jankovi¢, et al.,
1990).

In Mali gabar locality several quartz veins with gold were
registered, accompanied by increased copper content. This
occurrence was not investigated in detail. The gold content in
these veins varies from 0.1 to 2 ppm, with silver ranging from 2
to 100 ppm. The thickness of these veins is under 1 m.

Gradiste ore field is found in the southern part of Zaglavak
gabbro massif. Polymetallic mineralizations are found by the
granitic and diabase intrusions in gabbros.

This area is promissing for further investigations for gold.

Stara planina region

In the area of Stara planina gold does not form its deposits
but is found in association with other elements (Cu, Bi, Fe, W
etc.), so that its investigations were neglected up to recently.

Within Stara planina region several ore fields and ore zones
were identified that can be significant in relation to discovery of
gold mineralizations.

Vratarnica ore field is found in the northern part of Stara
planina. The mineralization in Mijin kladenac locality is found in
intensely altered schists, within a zone that can be followed
several hundred meters, while mineralization occurs in
intervals in form of complex, mutually parallel, veins. This
polymetallic mineralization mainly contains pyrite, markasite,
galena, sphalerite and arsenopyrite, with significant gold and
silver content. Although previous investigations report mean
content of 7.2 ppm of gold and around 400 ppm of silver
(Bukovi¢, et al, 1985), these results are in question and
probably the grades are much lower.The dimensions of
mineralized veins are still unknown.Although the genesis and
age of the mineralization that has characteristics of stratiform
type is still not confirmed, its supposed volcanogene-
sedimentary origin is acceptable. Thus, the mineralization was
formed in the process together with host rocks and with them
undergone all changes induced by regional metamorphism.

Within this ore field several mineralized millonitic zones of
various dimensions were found. Mostly they can be traced
along strike for several hundred meters, with thickness from 1
to over 10 m. These zones were not investigated below
surface. In all of them gold is present, mostly accompanying
chalcopyrite, pyrite, and arsenopyrite, locally sphalerite and
complex bismuth mineralizations. The gold content in
mineralized zones range from 1 to over 100 ppm, 7 ppm in
average. The copper and silver content in these zones is also
significant (Ag cca 20 ppm, Cu cca 1%) (Kovacevi¢, 2002).

Aldinac-Repusnica ore zone is situated in southeast part of
Zaglavak  gabbro  massive along  contacts  with
granodioriteporphyrite intrusions.

In this locality a large mineralized zone was discovered,
traceable over 1.5 km in length, with a variable width of 10-60
m. This zone was not explored under surface. The mineral
composition, as well as quantity of ore minerals in this zone is



variable. The most common ore minerals are pyrite,
chalcopyrite, magnetite, and hematite with sporadic galena,
tetraedrite, arsenopyrite, molybdenite, scheelite, wolframite,
cassiterite, psylomelan, pyroluzite, as well as elementary
copper, silver and gold.

The gold content in this ore zone ranges from 0.4 to 30 ppm,
1 ppm in average (Kovadevic). The presence of copper and
iron is characteristic for this ore zone, and higher contents of
gold are related to quartz-hematitic mineralizations. The
compilation of all available data suggests that mineralizations
in Aldinac-Repusnica ore zone are epigenetic and are
promissing as gold potential.

Janja ore field is found in central part of Stara planina within
Janja granitic massif.

Within this ore field small pyritized quartz veins, 0.1 to 0.5 m
thick, with gold content of 0.1 to 2 ppm have been registered.
As these veins are also short (few tenths of meters) they are
not particularly interesting. As an exception is a mineralized
zone above Gabrovnica village that can be traced for 1 km,
with a thickness of 10 to 50 m. It is a millonite zone placed in
gneisses near the contact with granite and gabbro. Besides the
gold content of 0.1 to 0.3 ppm there is also an increased
content of copper and molybdenum.

Crni vrh ore field is composed of rocks of diabase-phyllitoid
formation-green complex with marble lenses. Within this ore
field a large zone of black pyritized shales was found that can
be followed for over 300 m, with visible thickness over 15 m.
This zone was little explored and scarce samples show that the
content of gold in the black shales is 0.13 to 1 ppm, with 8 ppm
of silver, 300 to 2300 ppm of copper and up to 3000 ppm of
vanadium, and slightly increased values of lead and zinc. This
ore field deserves more attention than it got so far.

Srebrna glava ore field is in the southeasternmost part of
Stara planina that is in Serbia.

Within this ore field composed of diabase-phyllitoid formation
(green schists and diabases) several occurrences of
mineralized quartz veins were discovered, mostly along
contacts of diabases and schists. The quartz veins have a
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strike of NE-SW. The size of the veins is highly variable, few to
over 100 m in length with width rarely over 2 m. Besides gold
(0.3 to 5 ppm) the mineralization is accompanied by 70 ppm of
silver and minor quantities of lead, zinc and rare copper.

PLACER GOLD

In Poreg-Stara planina metallogenetic zone there are several
occurrences of gold in alluvial deposits. As most significant the
alluvial deposits of Poreka reka, Trgovidki Timok and its
tributaries on Stara planina and Koritska reka should be
pointed out. The common feature of these alluvial deposits is
large alluvial mass over large surface. The exploitation of
placer gold took place so far in PoreCka reka and Trgoviski
Timok near Kalna. The volume of these alluvial deposits is cca
20,000,000 m* with the following mean content of gold:
Porecka reka-0.16 g/m®, Trgoviski Timok(Kalna)-0.3 g/m?,
Koritska reka (smaller alluvial volume)-0.4 g/m?.

The conclusion for above mentioned is that so far geological
explorations were limited but enough to point out to the
potential for gold in Pore¢-Stara planina metallogenetic zone.
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