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PE3IOME

B annuitckata eBomnioLmst Ha M3TO4HaTa 4yacT Ha bankaHckus MOnyocTpOB Ce pasrpaHMyaBaT HsKOMKO nocrefoBaTenHu ctagus. Te ce Genexar OT pasnuyHu
rEOTEKTOHCKN OBCTaHOBKW: WHTPaKOHTUHEHTANeH PUTUHI, OKeaHCKU ChpeauHr, cyOoyKuusi, paHHa KOnMausi, WHTPAKONMW3MOHEH PUTUHI, KbCHA Komuaus,
MOCTKONN3MOHHa oporeHesa. [1pe3 HTPaKOHTUHEHTANHUS pUTUHT ce copmmpa CTpaHmxaHckaTa MeTanoreHHa 3oHa U Kpemukosckusi pyaHo none. Mo Bpeme Ha
CnpeavHra Bb3HWKBa 0CHMONUTOBMS KOMMMEKC M aCOLMMPALLNTE C HEro MUHaparHu Haxoauwa Ha Bappapckata metanoreHHa 30Ha, @ Ha KOHTUHEHTanHus Wwend ce
chopMMpaT CeAMMEHTHU Xene3opyaHu Haxoauiua. BbB Bpb3ka C paHHMTE KOMM3MOHHW rpaHuTouan ce obocobssa [MvpuH-Pofonckata meTanoreHHa 3oHa. B
pesynTaT Ha WHTPaKONW3WOHeH pudToreHesuc ce copmmupa Anycenu-baHat-Tumok-CpeaHoropckata, a no cesepHus Gopg Ha pucta — 3anagHobankaHckata
meTanoreHHa 3oHa. 1o Bpeme Ha NoOCTKONM3NOHHaTa OporeHe3a Bb3HukeaT TpaHcbankaHckaTa u LipkymuepHoMopckaTa MeTanoreHHa 3oHa.

BBLBEAEHME

W3TouHaTa YacT Ha bankaHckus nonyocTpos, € U3KIHYEHWe
Ha Mwusuitckata nnatchopma, npuHagnexu Ha - Anno-
Xumananckus TEeKTOHCKM nosic. barkaHupHaTta TeKToHcka
cuCTeMa e pasBuTa Ha TepuTopusiTa Ha CEBEPOUSTOYHNSA
KOHTMHETaneH 6opa Ha Bapgapckus naneookeaH. Ha uatok T4
e cBbp3aHa ¢ [oHTuauTe, a Ha ceBepo3anag - ¢ Kapnatckara
cuctema. ChlUeBpeMeHHO Ha 3anaj bankaHugHaTa cuctema e
cnperHata ¢ [luHapugHata, KOSTO € pasBiWTa BbB Bpb3ka C
eBonouuaTa Ha [IuHapuaHUs naneookeaH.

B HacTosiwata cratus, Pogonute U CbOTBETHUTE YacTu OT
Cpbbcko-MakeoHCKMS MacuB Ce pasrnexnaT B pamkuTe Ha
bankaHuaHata cuctema, 3aeaHo ¢ bankaHugHUTe CTPYKTYpU B
TeceH cmuchn (Ctapa nn., MpeabankaH u CpegHoropue).

3a annuiickata eBOMOLMS Ha U3cneaBaHaTa TepUTopus ca
NaHcupaHn peguua nnenTTekToHckn mogenu [Dewey et al.
1973; Grubic, 1974, 1980; Bocaletti et al. 1974; Karamata,
1974; Hsu et al. 1977; Bogdanov et al. 1977; Popov, 1981,
1996; Robertson and Dixon, 1984; Boyanov et al. 1989;
Dabovski et al. 1991; l'oues, 1991; Popov et al. 1997 n mHoro
apyrv]. HoBuTe JaHHW nossonssar fa ce Npeanoxu HoB, no-
nepcdekTeH Mofden 3a annuiickata esanouns Ha bankaHua-
HaTa TEKTOHCKA CUCTEMa, KOMTO € mogobeH Ha uukbna Ha
YuncbH. [locnepoBaTtenHata nposea peauua  pasiuyHu
TEKTOHCKM ODCTaHOBKM Mapkupa OTAenHMTE CTagun B Tasu
€BOMIOUMS: WHTPAKOHTUHEHTANEH PUMTUMHT; OKeaHCKM crpe-
BVHT; CyOayKUMS; paHHa KOMW3WS; MHTPAKOMM3NOHEH PUCUHT;
KbCHa KOMNM3Isi; MOCTKOMNM3NOHHA OPOreHesa.

AnnuiickaTa  MeTaroreHus Ha W3TOYHaTa 4YacT  oT
bankaHckus MOMyocTpoB Ce  Xapaktepusupa OT  TOASMO
pasHoobpa3sne OT pasnWyHU TFEHETUYHM TUMOBE MUHEparHu

Haxoguwa. Te ca oOpasyBaHW B pe3ynTaT Ha MocCnenoBa-
TEMHOTO Pa3BUTWE HA PA3NNYHK FEOTEKTOHCKM OOCTaHOBKM W
XapakTepHWTE 3@ TAX MarMeHW, CEeOWMEHTHM U pymo-
obpasysatenHu npouecu. PasrpaHuyaBat ce CTpaHmkaHcka,
Bappapcka, [Mupuh-Pogoncka, Anycenu-baHat-Tumok-Cpep-
Horopcka, 3anagHobankaHcka, TpaHcOan-kaHcka w Liupkym-
YepHomopcKa MEeTasnoreHH! 30HM.

B HayanoTo Ha annuiickata eBonouns, cneg paHHonaneo-
3oiickata cybayKuMs W XepuuHckata Kkonmusus [XangyTos,
1991], KkoHTMHeHTanHuTe Macueu Ha Espona (Musuiickata
nnatcpoma) u Adpuka (Pogoncku, Cpbbcko-MakepoHckw,
MenaroHWiAckm M T.H. ONOKOBE) ca CBbP3aHM B EfWHEH
KOHTWHEHT. ToBa OOCTOSTENCTBO Ce Mapkupa OT pasBUTUETO
Ha rOpHOKapOOHCKO-NEPMCKUTE EMMKOHTUHEH-TAIHIN MONTAacoBM
OTNOXENS.

B kpas Ha nepma 1 Ha4anoTo Ha Tpuaca B U3cneaBaHaTa
TEPUTOpUS Ce YCTaHOBsBa KBasonnatcopmeHa o6CTaHOBKa.
Ts ce 0TnMYaBa C HWUCKA TEKTOHCKA aKTUBHOCT, OTHOCUTENHO
3arnageH pened, Kakto U OT PaHHOTPUACKUTE KOHTUHEHTANHM
W CPEAHO-TOpHOTpUackuTe kapboHaTHW OTNOXeHWs. Annuiic-
kaTa TeKTOHCKa aKTMBM3auuWs CcTapTMpa B paMKuTe Ha
OrPaHW4eHU paroHM W MOCTEMEHHO BKMIYBA NO-0OLIMPHM
TEPUTOPUN.

OBCTAHOBKA HA UHTPAKOHTUHEHTAJIEH PUOTUHT I
ACOLUMMPALLUTE MUHEPANHN HAXOOWLLA

WHTpakoHTMHeHTanHoTo pudToobpasyBaHe benexu mbpsus
CTaguil Ha annuickata esomoumus. Ta Ce OCbliecTBsiBa
rMaBHO Npes Tpuaca no npoTexenne Ha MuHpoc-AuHapckata
30Ha B 3anajHaTa 4acT Ha nonyocTtposa. B To3n apean Tq ce
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NCTAMBYN

(Dueypa 1. MnagHu annulicku MemanozeHHU e0UHUYU 8 U3moYyHama Yacm Ha bankaHckus noryocmpos.

Benexu 0T pasBuTUETO Ha DasanT-aH4e3nT-LaALMTOB, CIUINT-
kepaTompoB U rabpo-AMopUT-rpaHOLNOPUT-TPAHUTOB  KOM-
Mnnekcy, kakTo u ot acouumpawmte Zn Pb, Cu, Ba, Fe, Mn u
T.H. HAXxoZwLLa OT pa3nuyeH Tun.

AroxToHa B pervoHa Ha CTpaHmka e w3rpageH oT MeTa-
MOpho3npaHu B 3eMEHOLLMCTEH (halMec Tpuacku TepureHHo-
kapOOHaTHN CEAMMEHTM W acouumpaluTe ¢ Tax 6asuyHu
BYNKaHCKM ckanu. Te MaHuecTMpaT nposieaTa Ha MHTPaKOH-
TUHEHTANHOTO puUhTo0Opa3yBaHe B HKrOM3TOYHATA YacT Ha
bankaHckus nonyocTpoB. Te3n ckanmu W CBbp3aHUTe C TAX
MWHEPAmNH/ Haxogulla MapkupaTt passuTveTo Ha CTpau-
[KaHCKaTa MeTanoreHa 3oHa. [loHacTosiuem ce paskpuBa
CaMO 4acT OT Tasu 30Ha. C Tpuackute 3eneHu LUUCTU U
MeTaguabasu acouumpaT HKOMKO BYNKAHOMEHHO-CeAMMEHTHU
MeAHO-0MOBHO-LIMHKOBM MacMBHO CynduaHM Haxopuwa kato
Kapuaneso, PaeBo, KepemnaoTo 1 T.H. Te ca pa3nonoxexu B

pawmkuTe Ha Mpamamukosckomo pydHo none. OcBeH TOBa B
pervoHa ca YCTAHOBEHM W HSKOMKO PYOONPOSBNEHUS Ha
WNMEHUT-MarHETUTOBY LLINCTY.

WHTpaKkoHTMHEHTanHO puToobpasyBaHe Ce OCbLLECTBSABA U
B Matouna Crapa nnaHuHa, Kbpeto ce Benexu oT dopmu-
paHeTo Ha eguH dnmwku Tpor. Mo ToBa BpeMe ce npossseaTt
peanLa pasnoMu CbC Cbllata Nocoka W orpaHuyenn 6asan-
TOBM epynumu B 3anagHus bankaH. [MbpBuyHaTa xeneso-
pyaHa MuHepanusaums B Kpemukosckomo pydHo nose Hail-
BEPOSTHO € popmMpaHa npu X1opoTepManHo-CeaNMEHTHUTE
npoLecy Bb3HUKHANM B PE3yNTaT Ha BUCOKaTa TemnepaTypHa
aHomarnus cBbp3aHa ¢ Tasu 0b6cTaHoBKa.

BGDOQTHO C pasrnexgaHata obcTaHoBKa € CBBbp3aHO U
o6pa3yBaHeTo Ha HAKOIKO I'IJ'laCT006pa3HVI MeaHO-ypaHoBN



Haxoguwa B nepmckute (CmonsHoBuu) w Tpuackute (Loi-
knHUM B /1 Cbpbus) nacbyHMLm.
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Queypa 2. MoOenu Ha pa3nuyHuUme mekmoHcKU 06CmaHo8KU U NO3UYUST Ha MUHepanHume Haxoouwa:
a) cnpeduHe; b) paHHa KOMU3US; C) UHMPaKONU3UOHEH pughmuHe; d) NOCMKONU3UOHEH OPO2EH.

OBCTAHOBKA HA OKEAHCKW CMNPEOMHI U
ACOUNNPALLNTE MUHEPAITHM HAXOOWLLA

OkeaHckusaT cnpeguHr otbensssa BTOpWUS CTagulm  OT
annuiickata esontouus. Tou CNpeamnHr onpeaens UsanocTHOTO
pa3KbCBaHe Ha KOHTMHeHTamnHaTa 3eMHa kopa u 0bpasyBaHeTo
Ha Me3sosoicknsa TeTuc npe3 topata. Tean cubutus ce
OCBLLECTBABAT MO MPOTEXEHWE HA CbBPEMEHHATa [OMNMHA Ha
p. Bapgmap, kato npogbmkaBaT Ha CeBep MO NUMHMSATA
Kparyesau-benrpag. B pesyntat ce obpasysa Bappapckus
naneookeaH. ®opwmupa ce MmarMaTuyHa acouuauus OT
ocmormtoB Tvn [Karamata 1975]. BB Bapgapckus odmo-
NUTOB KOMMNMekc [obpe ce pasrpaHuyaBaT TpW [NaBHM
nogpaspenenus: 1 - lepugoTuToBa CBMTA B OCHOBAaTa (C
Manku JyHUTOBM W nepuonuToBu Tena); 2 - dudepeHumpanu
mMarMaTuiHu kymynatu; 3 - KpembuHo-guabasoBa cBuTa C
acouuuMpaliMTe  TEPUTEHHW  CEAWMEHTM,  BKITOUUTENHO
WHTPY3MBM OT rabpo, NO-psoKko AMOPUTU U TPaHOZMOPUTW.
CblLLEeBPEMEHHO Ha CEBEPOM3TOK U3CTeABaHaTa TEPUTOPUS ce
XapaKTepuanpa KaTo KOHTUHEHTaneH Lend.

Pa3ButneTo Ha Bapaapckust 0puonnToB KOMMMEKC, KaKTo U1
Ha TWMWYHUTE PYBHM HaxXOgWWa acouumpawy C  Hero,
peduHupat BapgapckaTta meTanoreHHa 3oHa. Hai-BaxHu ca
noanOpMHITE XPOMUTOBM HAxXOAMLLA, CBbP3aHu NPEeaNMHO C
LYHUTOBMTE PA3HOBWZHOCTM OT tOpCKWTE  yNnTpabasnToBy
nHTpy3uBu. OpyasiBaHETO € MPeACTaBeHO OT PyAHU C newy,
NNacTuHW, rHe3ga, No-psako OT pygHM Tpbbu wnm wnmpw.
Hain-ronemnte Haxogua ca fokanuaupaHu B paioHa Ha
NMoboTeH (Pawwuka), 6rmso go rp.Cronve (Haga, Opawe, Kade-
Opxak, CTaHkoBaL W T.H.). XpOMOBOPYAHUTE Haxoguwla B
nnaHuHata KonaoHuk ce Hammpar B paitonuTe Menuua (PyaHa
koca, lNepet), TbpHaBa (Benuka uykapa, onuua), Tpornas
(ManuHsik, Bnaitko npesoii) u Benyye. B paiioHa Ha JlosiHe-
MpeLweBso no-rnasHK Haxogua ca Octposuuia, Pbpnu KameH,
OnopuHa 1 Jlokm Key. Cblyo Taka ca M3BECTHM U HSKOMKO
PYLOMPOSBNEHMUS B paioHa Ha Xamnkugnku.

MarmaTuyHUTe MarHeTUTOBM Haxoguiia ca pegdku. Te ca
npeactaBeHn OT  Haxoguweto  Junosay (OWM ot
ApaHmxenosaly), CBbp3aHo Cbe LLlymaguiickute xapubypruty.

dopcTepnToBN Haxoguwa ca ycTaHoBeHU B KOmaoHWLKuS
(MonsHe — CU ot Pawka) u MNonewkus (Megeeanue — O3 ot
MpuiwmHa) yntpabasnTosu MacuBs.

C KpembyHo-anabasoBata chopmauns ca CBbp3aHn Byrka-
HOTEHHO-CEAMMEHTHN MELHW, MaHraHoBu U oCopUTOBM
Haxoguwa. MegHu macueHocynduoHn Haxoguwa ot Kumbp-
CK/ TUM Ca LIMPOKO Pa3npoCTPaHEHN CEBEPHO W KXHO OT Tp.
Yavak (Cbpbus). TunuyHn NpeactaBUTENM Ha TO3M TUN ca
MacvBHOCYNUOHNTE U KUIKOBO-BMPbCHATUTE pyaM B Haxo-
pviwarta Tonommwhuua, Ctanva, Lesyns, JlaikoBuua, Pe-
umua, Hasakosuya u Peben. CrpatudopmHUTE MaHraHoBM
Haxoguwa, kato [pave (C ot KparyeBay) ca no-pegku.
Hsikornko docdopuToBM NPOSBIIEHNS OT KOHKPELMOHEH TUN ce

HamupaT Mmexgy rpagoeete Kparyesay u Tomoma (LLyma-
BUIACKN PaMoH).

Mo BpeMe Ha CTaaus HA OKEaHCKW CMPEAMHr, B pasnnyHu
apeann OT KOHTUHeHTanHus wend ce dopmupat peauua
CEAMMEHTHY Xene30pyaHu Haxoguwa. Te ca NokanuavpaHu B
[OIHO- CPELHOKPCKNUTE KapbOOHATHO-TEPUTEHHN CEOUMEHTHM
ckanu B TposiHckus pydeH paioH oT LlenTpanHus bankaH, a
CbLLUO Taka B TeputopunTe Ha 3anagHus bankaH, Ctpagxa
Kpanwyeto.

OBCTAHOBKA HA CYBAYKLUMA N ACOLIMUPALLUTE
MWHEPAJTHU HAXOAMLLA

3aTBapsHeTo Ha Bappapckus naneookeaH npes kpas Ha
fopaTa M Ha4yanoTo Ha KpedaTa Mapkupa TpeTwst cTaguil Ha
annuiickata esontoumsi. OkeaHckaTa kopa cybaykuupa Ha
CEBEepOoM3TOK NOJ, akTUBHaTa OKpanHuHa Ha EBpona u nHuuympa
Bb3HUKBAHETO HA HOB MarmatiyeH ¢poHT. [lo nuHusTa
Xankuaukn-LLun ce BHegpsiBaT peauua rpaHuTouaHn Tena. Mo
TOBa Bpeme B bankaHuguTe ce pa3suBa 3afdbroB DaceiH ot
cormwkn Tun (Huw-TposHekust Tpor no Haves 1 Axes [1980]).

CbC CybaYKLUMOHHMS TUN FPAHUTHW WHTPY3UBM MO M3TOYHMS
fopn Ha Bappapckusi okeaH He Ca YCTaHOBEHM MPOSIBK Ha
PYOHM Haxoguwa. Bb3 ocHoBa Ha fdaHHM 3a abcomtoTHa
Bb3pacT, Ckengepos v ap. [1986] npegnonarat, Ye OMnoBHO-
UnMHKoBMTE, OapuTOBUTE UM YpaHOBWTE Haxoguwa OT
YctpemckoTo pyaHo none (KOW Bbnrapus) ca gopmuparm
npe3 pasrnexaaHns CTagui.

PAHHOKOINM3MOHHA OBCTAHOBKA N ACOLMNPALLNTE
MWHEPAITHX HAXOIWLLA

PaHHaTa Kkonuausi, kosTo Genexu YeTBbpTUS CTaguin OT
annuickata  €BOMOLMS, NPOTWYA Mpe3 paHHaTa  kpeda.
OcbluecTBsBaT Ce WHTEH3MBHO HarbBaHe M pasnoMsiBaHe,
KOETO € KOHLIEHTpUpaHO npeauMHO B ABe 30HU. [TbpBaTta OT
TAX Ce Mapkupa OT HaBnayHute CTpykTypu B Cpbbeko-
MakegoHckata W KpauwwmpHata obnacti, HOromstouHuTe
Pogonu v CTpaHmxa nnaHuHa. Hakou OT anoXToHHWTE Tena
BKMioYBaT 00AYKUMpaHU OUONUTOBM nnactuHn. Bropata
30Ha ce npocnegssa okono Mwusuitckata nnatgopma B
Mpenbankana 1 Ctapa nnaHuHa. Kato pesynTat ce dopmmpa
TUMWYEH  XWHTEPRaHgoOB bHKOBO-HABravyeH nosic. Hai-
BEPOSITHO ONUCBAHUTE KAaTO FOPHOKPEAHWU FPAHUTHU MITYTOHW B
apeana Ha Pogonute, MupuH 1 Puna ca reHeTU4HO CBbP3aHm
C Te3u KonnanuoHHM npovecy [Popov et al., 1996).

MupuH-Pogonckata MeTanoreHHa 3oHa ce 06ocobsea B
apeana Ha pasBUTME HA CMHKOMW3NOHHWTE TPaHUTOBM
nnytoHn. C TaX ca CBbp3aHW XunHuTe Bondpam-monnbae-
HOBM Haxoguiia oT MpbHYapuwKomo pydHo nose, Kakto U
chnyoputoBuTe Haxoguwa B Muxankoeckomo pydHo none.
OcBe TOBa Ca YCTAHOBEHW peaula CKApHOBM WIK XMppo-



TepmManHu MONNGOEHOBH, KENEe3HW, MeaHM, ONOBHO-LMHKOBN,
aHTUMOHOBMW, 3M1aTHN 1 ypaHOBW pyOONPOABIIEHNUA.

Peouua pyaHu Haxoguwa ca CBbp3aHu C U3BETPSHETO Ha
yntpabasuyHute ckamu. Te ca bopmupaHu B u3gurHatute
yacTu oT Bappapckata cyTypa. B pesynTat Ha npouecute Ha
nateputu3aums ce obpasyBaT M3BETPUTENHU HUKENOBU W
KENnesopyaHn Haxogwiia. Hukenoso-cUnukaTHUTE HaxoguLya
(Fe, Ni, Co, Cr) ca wmpoko pa3npocTpaHeHu B palioHUTe Ha
CesepHa bpums are (Epeca, Cdwmkus), Konaonuk (Pyp-
XuHUW, Benyue), Wymaaus (ba) n ®pyuika ropa. OctaTbyHuTe
KENe30pyaHW HaxogMiia, KkaTo Te3n B panioHuTe Ha Mokpa
ropa u 3natnbop ca ¢ orpaHn4eHmn pasamepu. CbC CbLUECTBEHO
MKOHOMMYECKO 3HAYEHME Ca MarHe3nToBUTe Haxoguwa. Te ca
MPEeLCTaBEHN KaKTO OT 3aneXu OT XWIKOB TN B W3BET-
puTenHaTa Kopa, Taka W OT XWUMHU Haxoguwa. Han-BaxHu ca
Haxoguwata bpesak, PaitaHa, LiBetHn BpbX, Jlncka,
Tpornasuny n Marypa.

HSAKONKO CEAMMEHTOrEHHM KENe3opyoHu Haxoguwa ce
pasnonarat B LUymaguitckus paitoH mexzy benrpag u rp.
Kparyesal. Te ca nokanusupaHu [MaBHO B anTckute U
anbckute cegumeHTHM ckanu. OBpa3syBaHeTo Ha Te3n Haxo-
[VLia e CBbP3aHO C M3BETPSHETO Ha ynTpabasutute oT Bap-
papckata cyTypa M Murpauusita Ha KensisocbAbpxaliute
pasTBOpU A0 CbceHuTe baceitm.

OBCTAHOBKA HA WHTPAKONA3NOHEH PUGTUHT U
ACOLUNNPALLNTE MAHEPAITHM HAXOOWLUA

WHTpaKonuanoHHMs pUCPTUHT Npe3 KbCcHaTa kpeda Mapkupa
neTus cTagui OT annuiickata esomoums. TOM Ce OCb-
LiecTBSABA CMef, PaHHO- KbCHOKPEOHUTE PaHHO KOMU3UOHHU
pechopmaLiv 1 MPeam NaneoreHckUTe KONManoHHK npouecu. B
pesynTar Ha MOCTKONN3WOHEH KOManc M CrperHaTusi acTeHo-
cepeH OuanupuabM MO MPOTEXEHWE Ha aKTMBHATA KOHTM-
HEeHTanHa oOkpalHWHa ce dopmupa  pudTonogobHaTa
AnyceHu-baHat-Tumok-CpeiHOropcka  TEKTOHCKa ]
meTanoreHHa 3oHa [Popov, 1996; Popov et al. 2002]. B
HelmHuTe npegenn ce copmmpa 2000-7000 m  peben
BYNKaHOreHHO-CEAMMEHTEH KOMMITEKC, KaKTO U acoLuupalLmTe
C HEero MHTpyauBK. MarmeHuTe ckanu ce OTHacAaT KbM YeTUpK
CepuW: Kanuweso-arkanHa, ToneuToBa, cybankanmHa W Ka-
nveBo-ankanHa. Tasu 30Ha 0T6ens3Ba HOB TEKTOHCKM MraH B
pasrnexgaHaTta Teputopus. T npeacTaensBa CTpykTypa OT
TPaH3WUTEeH TWM, 3aW0TO MpoHWKBa AbNboko B Kapnatckarta
TEKTOHCKa cuctema. Bucokata temnepatypa U UHTEH3WUBHOTO
pasnomsiBaHe 0OyCnaBAT  MeTanoreHHaTa  aKTMBW3aLus
noKpail ceBepHaTa rpaHWLa Ha pudTa M Bb3HUKBAHETO Ha
3anapHoGankaHckaTa MeTanoreHHa 3oHa.

WtpakonusmoHHata pudpToreHesa ce Oenexu M OT
hopmMMpaHeTo Ha (prMLLKN TpOr BbPXY YacTu oT Bapaapckata
30Ha, Cpbbcko-MakegoHckus v MNenaroHniAck1s MacyB.

Anycenu-baHat-Tumok-CpegHoropckata  MeTanoreHHa
30Ha (ABTS) e pasnonoxeHa HeCbrnacHo BbpXy CTapuTte
CTPYKTYPM, BKIKOUMTENHO W paHHOKpegHuTe. C BynKaHCKuTe
MIYTOHWYHM  KOMMNEKCU acouumMpaTt  MHOTOBpPONHM  pyaHU
HaxoauLua, oTHacAWM ce kbM 14 pasnuyHu Tuna. Hait-BaxHM

ca MegHonopdgupHuTe (£Au, Mo) n macueHo cynduarute (Cu,
+Au). Kbm megHonopdupHute ce oTHacaT Acapen, Meger,
Enauute (MaHariopcku paiioH), MangaHnek, Benukn Kpusen
(Tumoukm paitoH), MonpoBa HoBa (baHaTcku paiioH) U
Mpoxopoeo (CTpaHmkaHcku paiioH). MacuBHocynduaHuTe
Haxoguwa ca npeactaBeHn oT bop (TwMOYKkM paiioH),
Yenonaey, Pagka, Enwwua n Kpace (Manartopcku paiion).

LUmpoko pa3suTe MMaT pa3HoObpasHM CKapHOBW Haxo-
puwa. Hai-npeactaBuTenHu ca XenesopyaHuTe Haxogwia
OkHa fe dep (baHatcku paitoH) u Kpymoso (CTpaHmkaHcku
paioH), MeHOPYAHUTEe Haxopuwa oT MankoTbpHOBCKOTO
pyoHo none (CtpaHoxa) wn Mongosa HoBa (BaHar),
OrNoBHOLMHKOBOTO Haxoguwe [orHeya (BaHat), kakTto M
Bondpam-mormbaeHoBOTO  Haxoguwe  bwuua-buxoponyi
(AnyceHcku panoH).

Peouua MegHu, 3naTo-MegHW W 3MaTo-ONOBHO-LMHKOBH
HaxomuMLLa OT XMMEeH TMA ca TUNKYHW 3a Byprackus paitoH B
MatouHoTo CpegHoropue. OcBeH TOBa Ca YCTAHOBEHW Marku
XMOPOTEPMANHM  3MaTHW, cpebbpHO-3naTHK,  3naTo-mes-
OIT0BHO-LIMHKOBYW, 6apUTOBK 1 YpaHOBK HaxoauLLa.

Mpe3 pasrnexgaHus cTaguii ce opMupaT U HAKOMKO
BYIIKQHOr€HHO-CEIUMEHTHM  MaHraHoBK  ([loxapeBo) K
XENE30pYAHU HaxoauLa.

3anapgHobankaHckaTa MeTanoreHHa 3oHa obxsalla 4act
0T ceBepHust 6opa Ha AnyceHu-baHat-Tumok-CpefHoropckata
MeTaroreHHa 30Ha. Ts 0bXBalla 4acT OT XMHTepraHZoBWS
MWOTEOKNMHANEH bHKOBO-HABMAYeH Mosic hopMupaH npu
paHHOKpeJHaTa Konuaust U u3gurHat npu pudToobpasysa-
HeTo. KbCHOKpeHUTE METaNOreHHM NPOLIECH Ce KOHTponvpar
OT BMCOKOTEMMEpATypHUS (DPOHT CBbP3aH C MarMeHarta
penHoct B pudpta. Ob6pasyeaT ce peauua CTpaTdOPMHM
XMOpOTEPManHN  ONOBHO-LMHKOBO-CpebbpHM  (Ceamoumncne-
Huum, Wsgpemeu), megHn (Mnakannuua, BeHeua) u ypaHosu
(CrmBeH) Haxogwwa, noKanWauWpaHu rmaBHO B KapboHaTHM
ckanu. PyoHW xunu, OpyneHu pasfioMu Unu MeTacoMaTWyHM
LLOKOBe Ce cpeLat MHoro psgko. OcBeH ToBa ca passuUTW U
MHOro6poiH1 6apuToBM XMnK.

OBCTAHOBKA HA KbCHA KOIU3WA

KbCHOKONMM3MOHHaTa 0OCTaHOBKA Oenexu LWecTus ctaaun
0T anmuiickata esonouus. KonuamoHHMTEe npouecn ce
Bb30OHOBABAT B Kpas Ha KbCHaTa kpeda. WHTEH3MBHUTE
napamuicku 1 NMpPEHEeNCKN TEKTOHCKN aedhopmaLim obxgalyat
rnasHo CpepHoropckata, CrtaponnanuHckata u [penban-
kaHckaTa 30Ha. [lpe3 To3u cTaguil He Ce NposiBsBA Marma-
TMYHA U MeTanoreHHa paenHocT. OrpaHuyeHn huHanHM
aedopmauum ce NposiBSBaT B Kpasi Ha ONUroLieHa, B pamKkuTe
Ha NOCTKOMU3WNOHHWA CTaau.

MOCTKONM3NOHHA OBCTAHOBKA N ACOLIMPALLINTE
MWUHEPAJTHU HAXOMLLA

MocTkonuanoHHaTa obcTaHoBKa Ce nposBsBa  MNpe3s
(bvHanHUs (cegmm) CTaguit OT annuiickata esontoyns. Mpes
npuaboHa Ce YCTAHOBSBA EKCTEH3WOHEH PEXMM, KOWTO



npogbimkaBa noytn 6e3 npekbeBaHe npe3 OnuroueHa u
HeoreHa. B peaynrat Ha 060 u3gurare ce opmupa nocTko-
NIM3NOHEH OPOTEHEH MOSC. XapaKTepHO € MHTEH3MBHOTO
pasnoMsiBaHe, BepTUKanHWTe OMOKOBM pa3MecTBaHus U
MoflacoBaTa CefuMeHTauust B fenpecuute. B pesyntat Ha
MarMeHaTta akTMBHOCT, MO MPOTEXEHME Ha OCTa OporeHa ce
copmupa TpaHchankaHckus ByfkaHu4eH nosic. Tol 3ansra
HECbIMAaCHO BbPXY KOMU3MOHHWUTE anmUIACK CTPYKTYypU U
npecnya BappapupHata u  [uHapugHata cyTypa. Tep-
LMepHUTE MarMeHu ckanu ca MpPeauMHO KarnuueBo-ankarHu,
no-psigko cybankanHu. BbamMoXHO e MarMoreHepupaHeTo fa e
3anoyHamno no Bpeme Ha (UHamnHWTe MpOsBYM Ha KomuawsTa.
Mpes pasrnexpanns cragui B Jobpymka ce otnaraT KbCHO-
naneoreHCKO-MUOLIEHCKN KapBOHATHO TEepUreHHU CEeaUMEHTU
oT Kpumo-KaBkasku tun. B pesyntat ce copmupat TpaHc-
BankaHckata v Linpkym-yepHoMopckaTa MeTanoreHH! 30Hu.

TpaHc6ankaHckaTa MeTanoreHHa 30Ha Ce XxapakTepuaupa
C pasBUTMETO pPYOHWM Haxogulla, KOWTO Ca Bb3HUKHaNM
MPeovMHO BbB BPb3kAa C TEPUMEPHUTE MarmMaTU4HU W
CeaMMEHTaUMOHHN  npoueck. Han-lWwmpoko ca  NposiBEHM
KUIHW, NO-PSOKO MEeTacoMaTW4yHU OMOBHO-LMHKOBM (+AQ)
Haxoguwwa. Te ca WKOHOMMYECKM HaW-3HAYMMUTE W Ham-
TUNWYHMTE 3a Ta3uM MeTanoreHHa 30Ha. ToBa ca pygHWTe
Haxoguwa ot MapaHckoTo, [aBugkosckoTo, OcOroBCKOTO,
bnarogatckoto, KpatoBo-3neToBckoTO 1 TpenyaHCKoTo pyaHU
noneTta, KakTo W B panoHUTe Ha Xankuaukn u AnekcaH-
apononuc. lMpes nocnegHuTe roAuHW Ce NPOYYBaT HSKOMKO
3naTopynHu Haxoguwa ot xuneH (Yana, Magxaposo) mnm
MetacomatndeH Tun (Agatene, Cepedye, PoawHo), pas-
nonoxeHn B paitoHa Ha WaTtounute Pogonu u CeBepHa
[bpums. B HKOM yyacTbLy ca yCTaHOBEHM 3MaTOCHAbPXKALLM
MegHonopdupHn  Haxoguwa (byumm, Ckypuec). Monub-
[EHOBUTE Haxoguwa oT nopdmpeH Tin (Maukatuya, Akcuy-
nonuke, Kumepua-CTepHa) HAMAT CbLUECTBEHO 3HAYEHME.
OcBeH TOBa Ca pasBuUTK peguua XwapoTepManHW YpaHoBM
(CmonsH), aHTumoHOBK (+Au) (Anwap, PubHoBo), 1 dryo-
putoBu (CnaBsiHka) Haxogulla. YCTAHOBEHU Ca W HSAKOMKO
xenesopyaHu (damsH), megHu (TUpUHUS) 1 ONOBHO-LIMHKOBN
(OcoroBcky pailoH) HaxoauLLa OT CKapHOB THM.

B pesynTtaT Ha TepuuepHata MarMaTiyHa [OEWHOCT ce
obpasyBaT HAKOMKO a3becToBM W MarHesuToBM Haxoamia.
AsbecToBuTe HaxoauLLa ca pa3BuTH B y4acTbka Ha NpecuyaHe
Mexgy TepuwepHata TpaHcGankaHcka 3oHa ¢ Bappapckata
cyTypa. Tesn Haxoguwa ca dpopMupaHn BCreacTBue Ha
XngpotepmanHata [AeiHOCT CBbp3aHa C TepuuepHn cyb-
BY/KaHCKO-xunoabucanHu MHTpyauBu. Te ca pasnpocTpaHeHu
rmasHo B KonaoHuwkus (Koprnave, bsenuua, Lasa), Mpe-
wesckus (Jiusn gon), Kosapesckus (Pyiwe) v LLymaguickus
PErMOH.

Peounua  MHGMNTPaUMOHHWM  ypaHOBWM  Haxopguwa ca
hopMMUPaHN B TepLMEPHUTE MONACOBK OTIOXEHUs B [opHO-
Tpakuiickus (Momuno, Opnos gon), MecteHckusi (EnewuHnuya)
un Ctpymckusi rpabeH (Cummutnm, MenHuk), Kakto 1 B paioHuTe
Ha JleckoBa u BsicHa kobuna. OcBeH ToBa B apeanuTe CbC
CTapyl rPaHUTOMAM Ca YCTAHOBEHU MH(DUNTPALMOHHN YpaHOBK
HaxoauLLa Nokanuanpaxu B pa3nomHi Bpekyn.

Lupkym-yepHomMopckaTa MeTanoreHHa 3oHa obxBalya
yact ot C3 Bbunrapws, kato npogbmkaea B 0. YkpaiiHa, HO.

Pycus n Tpyaus. B onuroueHckute Hacnarv ot Gbhrapckata
YaCT Ha KOHTWHEHTanHus wend ca pa3BUTU  HSKOIKO
CEeAMMEHTOreHHN MaHraHoBW Haxoguwa (Labna, WrHatuero),
Taka Kakto W B [pyrWTe YacTu Ha 3oHaTa (Hwkonomb B
YkpaitHa, Ynatypu B [pyans n T.H.).
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ABSTRACT

Several consecutive stages are recognized in the Alpine evolution of the eastern part of the Balkan Peninsula. They are marked by different geotectonic settings:
intracontinental rifting, ocean spreading, subduction, early collision, intracollisional rifting, late collision, late to postcollisional orogeny. The Strandja metallogenic zone
and Kremikovtsi ore field developed during the intracontinental rifting stage. The ophiolite complex and related ore deposits in the Vardar metallogenic zone as well as
the sedimentary iron ore deposits in the continental shelf were formed during the spreading stage. The Pirin-Rhodopian metallogenic zone was related to the early
collisional granitoide plutons. The Apuseni-Banat-Timok-Srednogorie metallogenic zone was formed as a result of intracollisional rifting. The West Balkan
metallogenic zone developed along the northern border of the intracollisional rift. The Transbalkan and Circum Black See metallogenic zones are related to the

postcollisional orogeny.
INTRODUCTION

The eastern part of the Balkan Peninsula, with the exception
of the Moesian platform, belongs to the Alpine-Himalayan
tectonic belt. The Balkanide tectonic system developed in this
territory along the northeastern continental margin of the
Vardar paleoocean. The system is connected with the Pontides
to the east and the Carpathians to the northwest. At the same
time, the Balkanide system is conjugated to the west with the
Dinaride system, which is related to the evolution of the
Dinaride ocean.

In this paper, the Rhodopean and adjoining part of the
Serbo-Macedonean regions are discussed in the framework of
the Balkanide system, together with the strictly Balkanide
structures (Stara Planina, Srednogorie).

Numerous plate tectonics models have been proposed to
explain the Alpine evolution of the investigated territory [Dewey
et al., 1973; Grubic, 1974, 1980; Bocaletti et al., 1974;
Karamata, 1974; Hsu et al., 1977; Bogdanov et al., 1977;
Popov, 1981, 1996; Robertson and Dixon, 1984; Boyanov et
al., 1989; Dabovski, 1991; Dabovski et al., 1991; Gocheyv,
1991; Popov et al., 1997; and many others]. The new data
suggest a new, more perfect model for the Alpine evolution of
the Balkanide tectonic system, which is based on the Wilson’s
cycle. The successive development of numerous tectonic
settings marks different stages of this evolution: intracon-
tinental rifting; ocean spreading; subduction; early collision;
intracollisional rifting; late collision; post-collisional orogeny.

The Alpine metallogeny of the eastern part of the Balkan
Peninsula is characterized by a broad variety of genetic types
of ore deposits. They were formed as a result of the
consecutive development of different geotectonic settings and
accompanying magmatic, sedimentary and metallogenic
events. Several metallogenic zones can be distinguished:
Strandja, Vardar, Pirin-Rhodopian, Apuseni-Banat-Timok-Se-
rednogorie, West-Balkan, Trans-Balkan and Circum-Black Sea
zones.

In the beginning of the Alpine evolution, the continental
massifs of Europe (the Moesian platform) and Africa
(Rhodopean, Serbo-Macedonian, Pelagonean etc. blocks)
were acreted into a single continent as a result of Early
Paleozoic subduction and Hercynian collision [Haydoutov,
1991]. This event is marked by the deposition of Upper
Carboniferous-Permian epicontinental molasse deposits.

A quasi-platform setting was established in the investigated
territory at the end of the Permian and beginning of the
Triassic. It is indicated by low tectonic activity, flat relief as well
as by the Lower Triassic continental and Middle-Upper Triassic
carbonate  deposits. The Alpine tectonic activization
commenced in restricted regions and then gradually embraced
larger territories.

INTRACONTINENTAL RIFTING SETTING AND RELATED
MINERAL DEPQOSITS

Intracontinental rifting is the first stage of the Alpine
evolution. It developed mainly during the Triassic along the
Pindos-Dinaride zone in the western part of the Balkan
Peninsula. In this area it is marked by basalt-andesite-dacite,
spilite-keratophyre  and  gabbro-diorite-granodiorite-granite
complexes as well as by related Zn Pb, Cu, Ba, Fe, Mn etc.
deposits of different type.

Greenschist facies Triassic basic volcanic rocks and
associated terrigenous and carbonate deposits build up the
Strandja allochthon. They reflect the intracontinental rifting
processes in the southeastern part of the Balkan Peninsula.
These rocks and related mineral deposits mark the
development of the Strandja Metallogenic Zone. Only part of
this zone is exposed at present. Several volcano-sedimentary
copper-zinc-lead massive sulphide deposits of variable mineral
composition (Kartsalevo, Raevo, Keremidoto, etc.) associate
with the Triassic greenschists and metadiabases in this region.
They are located in the confines of the Gramatikovo ore field.
There are also some occurrences of iimenite-chlorite schists in
this region.
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Intracontinental rifting of subequatorial direction took place in
the Eastern Balkan. This process is demonstrated by the
formation of a flysch trough. Numerous faults of the same
direction and local basalt eruptions developed in the West
Balkan at the same time. Most likely, the initial iron
mineralization in the Kremikovtsi ore field (north of Sofia)
was deposited during the hydrothermal-sedimentary processes

as a result of a high temperture anomaly related to these
events.

The strata-bound copper-uranium deposits in Permian
(Smolyanovtsi in Bulgaria) and Triassic (Doykintsi in Serbia)
sandstones in the West-Balkan region are possibly related to
this setting.

Figure 1. Main alpinian metallogenic units in the Eastern part of the Balkan Peninsula

OCEAN SPREADING SETTING AND RELATED MINERAL
DEPOSITS

Ocean spreading is the second stage of the Alpine evolution.
The spreading lead to a complete break up of the continental
crust and initiation of the Mesozoic Tethys during the Jurassic.
These events took place in the zone of Vardar River and
propagated to the north along the line Kraguevats-Belgrade.
As a result the Vardar ocean opened. A magmatic association

of ophiolite type was generated [Karamata 1975]. Three major
units of this Vardar ophiolite complex are well exposed: 1 —
peridotite suite (with small dunite and Iherzolite bodies) at the
base; 2 - differentiated magmatic cummulates; 3 - Diabase-
Chert Formation and associated terrigenous sedimentary
rocks, gabbro and rare diorite to granodiorite intrusives. At the
same time the territory to the northeast developed as a
continental shelf.
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Figure 2. Models of the different tectonic settings and position of mineral deposits:
a) spreading; b) early collision; c) intracollisional rifting; d) post-collisional orogen.
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The development of the Vardar Ophiolite Complex and the
related typical ore deposits defines the Vardar Metallogenic
Zone. Podiform chromite deposits are most important. They
are related to the Jurassic ultramafic complexes. The chromite
deposits are related to dunite intrusions. Sheet-like, lense,
nest, rarely pipe and schlieren type ore bodies are typical. The
main ore deposits are located in Luboten (Raschka) region,
near Skopje (Nada, Orashe, Kafe-Odzhak, Stankovats, etc.).
The ore deposits in the Kopaonik Mauntain are located in the
Yelitsa (Rudna Kosa, Peret), Turnava (Velika Chukara,
Goluitsa), Troglav (Malinyak, Vidakov Prevoy) and Velouche
regions. The main ore deposits in the Loyane-Preshevo region
are Ostrovitsa, Furli Kamen, Fiorina, and Loki Kech. There are
several ore occurrences in the Chalkidiki region, too.

Magmatic magnetite deposits are rare. They are represented
by the Lipovats ore deposit (SE of Aranjelovats). It is related to
the Shumadiya harzburgite.

Forsterite deposits occur in the Kopaonik (Polyane — NW of
Rashka) and Golesh (Medvedtse — SW of Prishtina) ultramafic
massifs.

Volcano-sedimentary copper, manganese and phosphorite
deposits are related to the Diabase-Chert Formation. The
copper massive sulphide deposits of Cyprus type are wide-
spread to the North and South of the town of Chachak
(Serbia).Typical representatives of this type are massive
sulphide or disseminated ore mineralization in the
Topolishnitsa, Stancha, Shevoulya, Laykovicha, Rechitsa,
Novakovicha and Rebel deposits. Strata-bound manganese
deposits (Drache — West of Kraguyevats) are rare. Several
concretion-type phosphorite ore occurrences occur between
Kraguyevats and Topola towns (Shoumadiya region).

During the ocean spreading stage, numerous sedimentary
iron deposits were formed in different areas of the continental
shelf. They are hosted in Lower-Middle Jurassic carbonate-
terrigenous sediments in the Troyan ore region in the Central
Balkan, as well as in the West Balkan, Strandja and Kraishte
regions.

SUBDUCTION SETTING AND RELATED MINERAL
DEPOSITS

The closure of the Vardar paleoocean towards the end of the
Jurassic and the beginning of the Cretaceous marks the third
stage of the Alpine evolution. The oceanic type crust
subducted to the northeast under the European active margin
and initiated a new magmatic front. A number of granitoid
bodies were intruded along the line Chalkidiki-Shtip. At the
same time a flysch-type back-arc basin developed in the
Balkanides (Nish-Troyan trough after Nachev and Yanev
[1980)).

Ore deposits, related to the subduction-type granitic
intrusions along the eastern border of the Vardar Ocean, are
not known. By Skenderov et al., [1986], the absolute age data
suggest that the lead-zinc, barite and uranium ore deposits in
the Ustrem region (SE Bulgaria) may be formed during that
stage.

EARLY COLLISIONAL SETTING AND RELATED ORE
DEPOSITS

The early collisional setting developed during the Early
Cretaceous and marks the fourth stage of the Alpine evolution.
Intensive folding and thrusting processes were concentrated
mainly in two zones. The first one is marked by the thrust
structures in the Serbo-Macedonian zone, Kraishte region,
Southeastern Rhodope and Strandja Mountain. Some of these
allochtons include obducted ophiolite sheets. The second zone
extends around the Moesian platforme in the Fore-Balkan and
Stara Planina Mountain. A typical hinterland fold and thrust belt
was formed as a result. Most likely, the described as Late
Cretaceous granite plutons in the area of the Rhodopes, Pirin
and Rila Mountains are related to these collisional processes
[Popov et al., 1996].

The Pirin-Rhodopian metallogenic zone is marked by the
development of syncollisional granite plutons. Several small
vein type tungsten-molybdenum deposits (Gruncharitsa) as
well as metasomatic fluorite deposits (Mihalkovo area) have
been explored. There are also numerous skarn or
hydrothermal molybdenum, iron, copper, lead-zinc, antimo-
nium, gold and uranium ore occurrences.

Numerous ore deposits are related to the weathering of
ultramafic rocks. They were formed in uplifted area of the
Vardar suture. A series of residual nickel and iron deposits
originated as a result of lateritisation processes. Nickel-silicate
deposits (Fe, Ni, Co, Cr) are wide-spread in Northern Greece
(Edessa, Sfikia), Kopaonik (Rudijintsi, Velouche), Shumadiya
(Ba) and Froushka Gora regions. Residual iron deposits, as for
instance Mokra Gora in the Zlatibor region, are not very
important. The magnesite deposits are of essential economic
significance. They are represented by veinlet type deposits in
the weathering crust, as well as by vein type deposits. The
Brezak, Rajana, Tsvetni Vruh, Liska, Troglavchich, and
Magura deposits are more important.

Several oolitic type sedimentary Fe ore deposits are located
in the Shoumadiya region, between Beograd and the town of
Kraguyevats. They are hosted mainly in Aptian and Albian
sedimentary rocks. The origin of these deposits is related to
the weathering of ultramafic rocks from the Vardar suture and
migration of the Fe-bearing solution to the neighbouring basin.

INTRA-COLLISIONAL RIFT SETTING AND RELATED ORE
DEPOSITS

The intra-collisional rifting during the Late Cretaceous marks
the fifth stage of the Alpine evolution. It took place after the
Early-Middle Cretaceous collisional deformations and before
the Paleogene collisional processes. The Apuseni-Banat-
Timok-Serednogorie rift-like tectonic and metallogenic zone
was formed along the active continental margin, probably as a
result of postcoliisional collapse and conjugated astenospheric
diapirism [Popov, 1996; Popov et al. 2002]. A 2000-7000 m
thick volcano-sedimentary complex and associated intrusions
were formed. The magmatic rocks belong to 4 series: tholeitic,
Ca-alkaline, subalkaline and K-alkaline. This zone marks a
new tectonic plan in the investigated territory. This is a transit-
type structure, because it penetrated deeply into the

TOANLIHUK Ha MunHo-eeonoxkus yHugepcumem “Cs. MsaH Puncku’, mom 45 (2002), caumbk | TEOJTOT U A

A



Monog 1. ATIMMVICKA FTEOTEKTOHCKA EBO/TFOLMS M METATIOTEHMS...

Carpathian tectonic system. The high temperature and
intensive faulting controlled the metallogenic activation along
the northern margin of the rift and the formation of the West-
Balkan metallogenic zone.

During this stage, another flysch-type trough was formed
upon parts of the Vardar suture, the Serbo-Macedonian and
Pelagonian massifs

The Apuseni-Banat-Timok-Serednogorie metallogenic
zone (ABTS zone) is unconformably superimposed upon older
structures, including Early Cretaceous ones. Numerous ore
deposits of about 14 different types associate with the volcanic
and plutonic complexes. Porphyry copper (+Au, Mo) and
massive sulphide (Cu, +Au) deposits are most important. They
are represented by the porphyry copper deposits Assarel,
Medet, Elatsite (Panagyurishte region), Majdanpek, Veliki
Krivel (Timok region), Moldova Noua (Banat region) and
Prohorovo (Strandja region), as well as the massive sulphide
deposits Bor (Timok region), Chelopech, Radka, Elshitsa,
Krasen (Panagyurishte region).

A great diversity of skarn type ore deposits is widespread.
The iron deposits Ocna de Fier (Banat region) and Krumovo
(Strandja region), the copper deposits Malko Turnovo (Strandja
region), Moldova Noua (Banat region), the lead-zinc deposit
Dognecea (Banat region) as well as the tungsten-molybdenum
deposit Baita Bihorului (Apuseni region) are the most
representative ones.

Vein-type  copper, gold-copper and  gold-lead-zinc
hydrothermal deposits are very typical of Bourgas region in the
Eastern Srednogorie. There are also numerous small
hydrothermal gold, silver-gold, gold-copper-lead-zinc, barite
and uranium deposits.

Volcano-sedimentary manganese  (Pozharevo - W
Srednogorie) and iron deposits are also related to this stage.

The West-Balkan metallogenic zone is situated along a
segment of the northern boundary of the ABTS zone. It
comprises part of the hinterland miogeoclinal fold-and-thrust
belt which was formed during the Early Cretaceos collision,
and uplifted during the rifting. The Late Cretaceous
metallogenic processes were controlled by the high-
temperature front, related to the magmatic activity in the ABTS
zone. Numerous strata-bound type hydrothermal lead-zinc-
silver (Sedmochislenitsi, lzdremets), copper (Plakalnitsa,
Venetsa) and uranium (Sliven) deposits were formed. They are
hosted mainly in carbonate rocks. Shear-zone, vein or
metasomatic stock type ore bodies are very rare. There are
also numerous barite veins (Zverino).

LATE COLLISIONAL SETTING

The late collisional setting marks the sixth stage of the
Alpine evolution. The collision processes continued after the
Late Cretaceous. The intensive Laramide and Pyrenean
tectonic deformations affected mainly the territory of the
Srednogorie, Stara Planina and Fore-Balkan zones. Magmatic
and metallogenic activity is not known during this stage. The

final deformations occurred towards the end of the Oligocene,
in the framework of the post-collisional stage.

POST-COLLISIONAL SETTING AND RELATED ORE
DEPOSITS

The post-collisional setting marks the final stage of the
Alpine evolution. The extensional regime commenced during
the Priabonian and continued almost without breaks during the
Oligocene and Neogene. The postcollisional orogenic belt was
formed as a result of a general uplift. Intensive faulting, vertical
block displacement and molasse type sedimentation in
depressions are typical. The Trans-Balkan volcanic belt was
formed as a result of the magmatic activity along the orogen
axis. It is superimposed unconformably upon the collisional
Alpine structures and intersects the Vardaride and Dinaride
sutures. Most of the Tertiary magmatic rocks belong to the
calk-alkaline, rarely — to the subalkaline series. Most likely, the
magma-generation processes started during the final acts of
the collision. At the same time, Early Paleogene-Miocene
carbonate-terrigenous sequences of Crimea-Caucasian type
were deposited in Dobrudja (NE Bulgaria). The Trans-Balkan
and Circum-Black-Sea metallogenic zones were formed as a
result.

The Trans-Balkan metallogenic zone is characterized by
ore deposits that are developed predominantly in association
with the Tertiary magmatic and depositional processes. Vein-
type, rarely metasomatic lead-zinc (+Ag) ore deposits are wide
spread. They are the most important and characteristic types
for that metallogenic zone. Such are the ore deposits of
Madan, Luki, Madzharovo, Davidkovo, Osogovo, Blagodat,
Kratovo-Zletovo, Trepcha, Chalkidiki, Alexandroupoli etc.
regions. Several gold deposits of vein (Chala, Madjarovo) or
metasomatic type (Adatepe, Sedefche, Rozino) have been
explored in the last years in the Eastern Rhodopean region, as
well as in Northern Greece. Porphyry copper (Au-bearing)
deposits occur in some places (Bouchim, Skouries). The
porphyry-type molybdenum deposits (Machcatitsa, Axioupolix,
Kimeria-Sterna) are not very significant. There is also a series
of hydrothermal uranium (Smolyan), antimonic (+Au) (Alshar,
Ribnovo) and fluorite (Slavyanka) deposits. Several skarn type
iron (Damyan), copper (Pirinia) and lead-zinc (Osogovo region)
deposits occur, t00.

Several asbestos and rarely magnesite deposits were
formed as a result of the Tertiary magmatic activity. The
asbestos deposits are related to the area of intersection
between the Tertiary Trans-Balkan Zone and the Vardar
Suture. These mineral deposits were formed as a result of
hydrothermal activity related to the Tertiary subvolcanic-
hypabissal intrusions. They occur predominantly in the
Kopaonik (Korlache, Bzenitsa, Shtava), Preshevo (Livi Do),
Kozarevo (Ruyishte) and Shoumadiya regions.

Infiltration-type uranium deposits are related to the Tertiary
molasse deposits in Upper Thrace (Momino, Orlov dol), Mesta
(Eleshnitsa) and Struma grabens (Simitli, Melnik), as well as in
Leskovac and Byasna Kobila areas. Shear-zone type
infiltration uranium deposits occur in the areas of old granitic
rocks.
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The Circum-Black Sea metallogenic zone is located in NE
Bulgaria and extends to Sauth Ukraine, South Russia and
Georgia. Several sedimentary manganese deposits in the
Oligocene deposits occur along the Bulgarian continental shelf
(Shabla, Ignatievo) and in other parts of the zone (Nikopol,
Chiaturi, etc.).
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