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CTPYKTYPHWU KPUTEPUU 3A METANIOFEHHOTO PAUOHUPAHE CEBEPHO OT
MAPULLIKKA PA3ITIOM

AtaHac BnnuaHoB

Codms, x.k."Mnagoct" 1 65.97 Bx.I e1.8 an.89

PE3IOME

[lokasBaHeTo Ha anoxXTOHHMS MPOM3XOA Ha naneosolickuTe dopmauun B LieHTpanHa Ctapa nnaHWHa ce okasaxa CbC 3HauWTenHu, nocnepcteus.LientpanHa u
u3ToyHa CTapa nnaHMHa oTnajaT OT METanoreHHoTO paiioHWpaHe 3alloTo Ca MULLEHW OT MarMeHu X MeTanoreHHU nposeu. [upekTpucata Ha kambpuiickus
BYmnKaHoreHHo-ceanmeHrTeH xpebet /APK/ ce mpeHacouBa Ha toromstok kbM CTpaHmka. TpUKpaTHO MpOSBEHUS NMHEEH MarMaTu3bM: Anabasos, rpaHUTOMAEH W
kBapLnopcupos Mapkvpat bankaHo-CTpaHmkaHCkus AbNBOYMHEH Pa3noM KOHTPONMPaLY MarMeHaTa W MeTanoreHHaTa [eitHocT OT kambpus v Ao Tepuuepa. Toi
pasrpaHuyaBa MuauiickaTa ot TpakuiickaTa MUKponnoun. Ha Tpu eTana npe3 ropHusi kapboH, TypoHa v ntoTeca Bbpxy TpakuiickaTta nnoya ce Haenuya Poponckara
anoxToHHa Nroya CbCTaBeHa OT BUCOKOMeTaMopdHus komnneke n Ctaponaneo3solickute rpakuTi. Mpes KbCHaTa kpeaa BbpXy MbCTpa CTPYKTYPHa U cTpaTurpadcka
NOAMOXKa Ce NPOABABAT MOLLHM MarMeHn 1 MeTanoreHHI npoLiecy kouto mogenupat CpeaHoropckata MeTanoreHHa 3oHa. 3a pasnuka oT bankaHckata nonvrenHa
11 MONMXPOHHA MarMeHa 1 MeTanoreHHa feitHocT, CpefHoropckara MeTanoreHHa 30Ha ce NposiBsiBa B CPABHUTENHO TECEH OTPA3bK OT BpeMe - KbCHaTa kpepa.

Crnen npuknioyBaHe Ha MarmeHata W MeTanoreHHaTa AeHOCT U MpekpaTaBaHe Ha HaBnayHMTe MPOLEcU KbM Kpas Ha NoTeca ce OOPMSAT OKOHYaTemnHo

CTPYKTYPHUTE N METANOreHHUTE 30HN KOMTO HE Ca Ce NPOMEHANN U Ao cera.

EovH HOB mormed BbpPXy MeTarloreHHOTO —paiioHupaHe
Hanara MpeoLeHKa Ha HSKOM, OT OCHOBHWUTE CTPYKTYPHU
€NeMEHTV W noauumu. [1oka3BaHETO Ha anoXTOHHUTE MO3ULMK
Ha naneosoickute opmauun /BrnyaHos 1971/ B LieHtpanHa
Crapa nnaHuHa ce okasaxa CbC 3HaUMTENHM NOCNEACTBUS:

- LentpanHa Crapa nnaHuMHa € nuweHa OT MarmeHu u
MeTanoreHHu nposeu kakto Wstoyna Crapa nnaHuHa u
MpenbankaHa nopaau KOETO ca U3KMIOYEHU OT METANIOMEHHOTO
panoHupaHe.

- oupekTpucata Ha 3anagHo barnkaHckata TEKTOHCKa 30Ha
-pecnekTMBHO Ha auabas-cunutomaHus komnnekc /OOK/ e
npeHacoyeHa He kbM LleHtpanHa CTapa nnaHuHa, a KbM
Cs.MnuiicknTe Bb3BULEHNS 1 CTpaHOXa.

- TpUKpaTHaTa nposiBa Ha JIMHEHNS MarMaT3bm Mo 3oHaTa
Ha pasnpocTpaHeHne Ha [O®K: guabasoB npes kambpus,
CTapOMNIaHWHCKA TPAHUTOWAEH WM MEPMCKM edy3nBeH SBHO
MapkupaT AbnbounHeH pasnom - BankaHo CTpaHgxaHckus
[BCP/ - ®ur.1 1 2, KOWTO Ce NPOsBABA U KAaTO MbPBOCTENEHEH
rpaBuTauMoHeH npexoa. lpecnya u3uano 3emHata kopa U
3armbxBa B ropHaTa MaHTus.

- anoxToHHuTe nosuumn Ha: Kapanaunckute /K/, Tebp-
puwkmte /T/ n Wnnyenckatal/lll/ TeKTOHCKM eguHuumM He ca
(hopMMpaHM MO rpaBUTALMOHEH MbT. Te opMMpaT CTpyk-
TypHu canaBuyy, B CrineeHcka, u Tebpanwka CTapa nnaHuHa
KbOETO MapKupar eTanuTe Ha HaBnnyaHe /dur.3/.

- BWCOKOMETaMOP(HUAT KOMMMEKC W BHEOPEHWUTE B HEro
Naneo3oickn rpaHUTK He wu3rpaxgaT cpeanHeH Macus. Te
npeacTaBnsaBar anoxtoHHa nnova /PAM/ - dur.4, kosto npua-
BMKBAIIKM Ce Ha CeBep OTKbCBa oT kopeHute um K, T u LW v rn
nstnacksa Bbpxy LieHtpanHa Ctapa nnaHuHa /®ur.5/.

Mo mopdonoxku Benesn PAI ce nogens Ha: LleHTpanHo
CpepHoropka /LUC/, Wxtumancka /UX/, Cakapcka /CK/,
CrpangxaHcka /CT/ u Poponcka /PL/ - dur.5. INo oTHoLeHuKe
Ha HaBnayHuTe siBneHns PAT pearpa KaTo MOHOMUTHO TAMO.

HuTo egHa ot €QnHnUMTE HEe € npodBsdBana cenapatu3bM —
OBWKWUIK Ca Ce aHOMOK.

M3KkmtounTenHo LUeHHa uWHopmauus 3a  ObnbOYMHHMS
CTpOex, TaM KbAeTO Ce reHepupaT MarMeHuTe M MeTano-
FEHHUTEe MpoLecH HU MpepocTaBsT reotpasepcute [leTpuy-
Kanenuk-fonHuu [ObbHuk n CnuseH-lanay v gpyru nnoLLHW
reoom3an4yeckn MeToam.

BescrnopHo e,4e KOHCONMAMpaHaTa 3eMHa Kopa Ha Halata
CTpaHa € KOHTUHeHTaneH Ttun. BugHo oT dur.1 cboTHOLLe-
HWeTO Ha "rpaHUTHKUS" COW KbM NO Texkusi "6a3anTtoB cnoit” B
Muauitckata nnova e 1:3-4. Ha tor rpaHuTHUA crioit yBenuyasa
pebennHata cu u B paiioHa Ha [eTpny ToBa CbOTHOLLEHNE €
1:1. Bb3MOXHO € no-ronsmarta aebennHa Ha rpaHnUTHUS Cron
fa ce ObIKW Ha KackafHO HacnosisBaHe MO Bb3CeHO-HaB-
NayHu paBHWHM nog HaTtucka Ha Adpa-Apabekust KOHTUHEHT.
Bb3amoxHO e no egHa ot Tax PAI ga e uatnackaHa Ha cesep.
BeposTHO no Tasu npuuMHa 3emHaTa kopa TyK e paso-
NITbTHEHa B CPABHEHME CbC CPEAHOTOPUETO.

Kbm Kkpas Ha pudes, npes kambpusi, Teputopusita Ha
HallaTa CTpaHa 3amo4Ba Aa Ce Pa3yneHsiBa Mo JIMHUMTE Ha
BCP u KpauwpmaHus pasnom, KOMTO MpeLcTaBnsBaT KOHTU-
HeHTanHM pudpToBM 30HW. Te KoHBeprupaT B Kapnartckarta
Abra. PasrpaHnyaBat TeputopusTa Ha CTpaHaTta Ha Tpw
MuKpo-nnoun: Mwuawiicka, Tpakuiicka u Cbpbo-MakegoHcka
[®ur.1/. Tlo nMHUMTE Ha Pa3noOMUTE CEe M3XBBLPIIAT OTPOMHO
KOSIMYEeCTBO BYNKaHCKM MPOAYKTU KOUTO hopMupaT BymnKaHO-
reHHO-CeauMeHTHU xpebeTn /QOK/.

OOK e Hai-cTapata aBTOXTOHHA CTPYKTYpHa €OuMHMUA
paskpuBaLLa ce Ha MOBBLPXHOCTTA C MHOTO CMOXEH BbTPeLLeH
ctpoex. [lpeacraBeHa e wupoko B 3anagHo-bankaHckata
TEKTOHCKa 30Ha oT Cbpbus go Bp.boTe. CbxpaHsiBaHeTo 1 B
CeralHus 1 BUA Ce ObITKM U3KIKOUMTENHO Ha NIMHENHOTO



Bwnyaros A. CTPYKTYPHU KPUTEPUN 3A METAJTOTEHHOTO PAVIOHUPAHE ...

Cpbbeko-Make-

Tpakuiicka nnoya Musuiicka
AOHCKa nnoya nnoua

KpauwudeH Mapuwru Obopuuien- bankaHo-CmpaH-;
A pasnom paznom CKU pa3ioM  OXaHCKU pasiom B
ro \__/l\—r—‘n

I'Ianleoaog-Heob '
[ — 1 Ly

}

Tlp @ v } 7 e

20 l'_’_\/\
/I '

- s i

Bla 3 a n 1 o
- 40
60

Obn6ounHeH marmo- | 80 \'
NpoBOASLL pasriom
Kopog pasnom M

6 — M3soxuncu Ha cbyHAameHTa Ha haHepososa (km) Km

Queypa 1. MopgocmpykmypHu 30HU 8 bbnizapusi (no Xp. Hayes — 1988 ¢ uameHeHus)

CpeaHoropcky Kesapunop-
r;’afw [',’,Z> W;M”(P)p |€——— Byrypcro-tyneprericka curimkana —»{

777777777 + L [Avabas-punuto-
+ + + o+ A WaeH Komnnekc
L )

PP DL I KamBpuiicko-nepi-
LLLLLLLLLLLLLLLL KU CenMMeHTH

i - | Nepmckn CTaponnaHuHcky
L7+." 4 NokpUTY OT PoJoNCKaTa ANOXTOHHA N0k ecbyanm MHTPY3UI

«) Kapanaunckn keapuynop- - T c
% cnpw B KOpeHHa NO3MUMA ' B KOPEeHHa No3uuma =B nnax

wHTpyaus . C e (o Babepoxa eanHLa B

Queypa 2.. [NlaneomekmoHcka peKOHCMPyKUUs Ha Queypa 3. leonoxku paspesu npes Tebpduwika (A) u
6beapckume 3eMu KbM Kpasi Ha nepma CnuseHcka (B) Cmapa nnaHuHa

Queypa 4. JonboquHeH paspe3 — Mempuy — Kanernuk — [JonHu Jb6Huk

MemarnozeHHU 30HU

BankaHcka

Cakapcka
‘ CpepgHoropcka

>N " Tononoszpacciu pasniom

CmpyKmypHU 30HU

. Ambon-3natorpaackun -
*. TPaBUTALMOHEH Npexos

| ®parmeHTH oT Pogonckata
anoxToHHa nrioya

TNypokamuniicka soHa
CpejHoropcka 3oHa

Codpuiicku rpaGeH + Bypracku cMHKNUHOpUIA + 30Ha Ha NnHeHn
[v T Mavanopcxa newna

Craposaropcka vBuLa BYMKaHCKW anapati

‘ @ | [opHOKpeaHU LleHTpan+u Byn- A Paskputua Ha guabas-
UHTpY3uu KaHCcKu anapatu HUNUTONAHNS KoMMNeKe

®Oueypa 5. CmpykmypHU U Memai02eHHU 30HU Ha cesep om Mapuwkusi pasiom

FOONIHNK Ha MurHo-eeonoxkus yHugepcumem “Ce. Msan Puncku’, mom 46 (2003), caumnk I, FTEOJIONMS U TEOOUINKA
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BHEJPSIBAHE HA CTAPOMMAHMHCKATE TPaHUTOWAM MO OcTa Ha
BCP, pecnekTMBHO No OWNMOTO Ha KamOpuiickusi BYINKaHO--
reHHo-ceaumeHTeH xpebet /Our.2 u 4/. KasaHckata, Be-
XeHckata, botesrpagckata u [leTpoxaHckata — MHTpY3uu
0hOpMAT efHa OrpomHa "gaika" ¢ AbmkuHa okorno 180 kM u
pebenuHa ot 5 go 10, kM nokpuTa Ha MecTa OT Mo-mMragw
CEQUMEHTU MNM Olle He paskpuTa OT EpPO3UOHHMS Cpes.
BuamoxHo e KasaHckata WHTpy3us fa npofbixaBa Ha
toroustok nokputa ot PAI kakTo ca nokputa KOpeHuTe Ha
TebpauwkMs  NNyToH. HarHeTsBaHeTo Ha  WMHTpy3uuTe
n3Tnackea OT AbNO0YMHA KaKTO OT (PyHAAMeHTa Taka W OT no-
HU3KUTE KbM MO-BUCOKWTE HMBA BYIKAHOTEHHO-CEOUMEHT
MPOLYKTW, KOMUTO € HEBB3MOXHO fAa Ce CcTpaTuduuupar.
Bb3MOXHO € BbpXy "rpaHUTHMS"CroW nog kambpusi ga uma
OKEeaHCKW MpOJyKTM MOSBUNM Ce TyK KaTo HaBfayHa kopa
lopronuTh/ M3XBBPIEHN KbM MOBBPXHOCTA OT MHTPYAMPAHETO
Ha rpanHutouaute. Mexay Bp.boteB n Crapa 3aropa [¢K e
nokput ot PAI. Kpait Crapa 3aropa v Ha Cs. Wnuiickute
Bb3BULWEHUS ce paskpuBaT Manku netHa ot [®K a B
CtpaHmxa efHa Manka WHTPY3Us CTapoMnaHUHCKW  Tun
[MbHYeBCKaTal, KOHTaKTMpa C HenogeneH naneo3on.Tesn
Manku paskpuTUs He Ca OLEeHsBaHU KaTo OCHOBHA NOCOKa Ha
pasnpocTpaHeHue Ha kamOpuiACKus BynKaHOTEHHO-CEaUMEH-
TeH xpebeT Ha [JOK. HeooLeHsIBaHETO ce AbmKKM Ha NorpeLL-
HaTa MpefcTaBa, 4Ye NPOAbIKEHMETO Ha  3anagHo-
BarnkaHckaTa TeKTOHCka 3oHa € no Bunoto Ha LleHTpanHa
Crapa nnaHWHa, kaTo npuemart naneo3onckuTe opmaumm 3a
ABTOXTOHHM SApa Ha anmuiCKX aHTUKNWHamW. Tesn KouTto
TbpCAT 00siCHEHMe Ha npou3xoda Ha KapaHaunckus HaBIbK
TpsibBa fa ce 3ano3HasT ¢ Hakou (hakTu. B paioHa Ha CriueH
n npn CnuseHckn MuHepanHu 6aHu ca npokapanu gsa 1200
METPOBU COHOaXa, KOWTO YBUCBAT B ropHata kpega u 6Ges
WHAMKaLuv 3a npubpexHa 30Ha. V3BeCTHO e,4e B palioHa Ha
CnvBeH ce Hamupa Hai-gbnbokata genpecust Ha Bbnrapus
pocturawa ao 12 km /our.1 un 3/. Tyk aBTOXTOHHaTa ropHa
Kpema 3ansra BbpXy topa Moj Hes € Tpuaca, a nepma
BEPOSITHO € Ha AbnbounHa Hag 3000 M. Hait-6:1130 Bb3MOXKHO
€ kopeHuTe Ha KapaHaunckus Haenak fa ce Hamupart Ha 40 km
Ha tor B paiioHa Ha CB./nuiicknTe Bb3BHLLEHMS MO 30HATa Ha
bankaHo-CTpaHmKaHCKus pasnom.

TPAKUWACKATA MNOYA - aechopmupaHaTa okpaitHHa Ha
EBpo-A3uaTckus Mera KOHTWHEHT e orpaHuyeHa ot bankaHo-
CrpaHmkaHckus W KpauwmpHus  ObnboyYMHHM  pasnomm
[our.1/. Ha toroustok notbBa B akeatopusta Ha bano u
MpamopHo Mmope. [Npe3 kambpuit - foneH kapboH nnovarta ce
pasBuBa kaTo TUNMWMYHa Nnatdopma kakto MuanickaTa nnova.
CeBepHWAT CKITOH Ha KaMOpWUACKUS BYNKAHOreHHO-CeaMMEH-
TeH xpebet /QPK/ noaxpaHBa ¢ TepureHeH matepuan Musuic-
KaTa Mnoya a KXHUS CKIOH TpakuickaTa nnova-e4nHCTBEHMS
M3TOYHMK Ha TEPUreHeH MaTtepuman no ToBa Bpeme. Jluncata Ha
TEpUreHeH Matepuan, Npon3xoxaally OT BUCOKOMETaMOPdHMS
KOMMIMEKC W TpaHWTUTE B Kambpuii - [ONMHO KapOOHCKuTE
chopmaLmM e MokasaTernHo 3a ToBa, Ye Te ca Ce Hamupanu
W3BBH TeputopusiTa Ha bBbnrapus. JuncBat M KOHTaKTHM
Opeonu W MNpOHWKBAHE Ha TrPaHUTHA Marma cpep TaX.
BucokometamopHus KOMMNEKC U cTaponaneos3onckute rpa-
HWTMW SIBHO NPefCTaBNABaT aroXTOHHO TS0 NOSBUIIO Ce Ha Ha-
LaTa TepuTopusi Npe3 ropHus kapboH - PAT. B pesynTat Ha
nosesiBaHeTo Ha PAIT NpocTpaHCTBOTO Ha TpakuiickaTa nnova
Ce NpEeCTPYKTypMpa Ha Tpu 30HK: 30Ha Ha PAI, 3anagHo-ban-
kaHcka 30Ha  CTpaHmkaHcKa 30Ha.

30HA HA PAI. B Havanoto Ha ropHusi kapboH PAI ce
HaBMM4Ya BbpXy HOBO (OpMUpaHUTE Kambpuii - OONMHO Kap-
BOHCKM CeaNMEHTM M BB3MOXHM METanoreHHn MposiBu Cpeq
TaX. PAl e noyTn cTepurniHa B METasnioreHHO OTHOLLEeHWe OT
HayanoTo Ha hOPMMPAHETO MPean CTOTULM MMUIIMOHU TOANHU
W O ropHata kpega. Ta e gomuHupalwia B peneda Ha Tpa-
KniAckaTa MmnoyYa CreacTBME Ha KOETO Ce fiBsBa KaTto HOB
M3TOYHUK Ha TepureHeH Matepuan. YenHata nuHus Ha PAM e
ouyepTaHa KbM kpasi Ha nepma no crefHuTe cbobpaxeHus: B
paioHa Ha uHpgekeute K m T Ha dur.2 e dukcupaHa efHa
CTPYKTYpHa Komnoauums cbcraBeHa oT [OOK, Tebpauwkute
PaHUTOMAM U MEPMCKUTE KBapLMopdupn KOHTaKTUpaLLM C
PAI B 30HaTa Ha bankaHo-CtpaHmkaHckus pasnom. Komnoau-
UMsITa e MoKpUTa OT MOLLHM, HOPMarHu Tpuackn cemyMeHTH
pa3nosioXEHN TPAHCTPECMBHO BbPXY TAX. ToBa e penepa, no
KOWTO e odvepTaHa YenHata numHWS Ha PAIT napanenHo Ha
CbBpeMeHHaTa. Ha koHTakTa Ha Tpuaca ¢ ksapunopgupure 1
CTapOMNMaHNHCKATE  PaHUTOMOM Ca NOKanW3MpaHu  ypaw-
nonumMeTanHu Haxoguwa . Npe3 LeHOMaH-TypoHa Mexay Yen-
Hata nuHus Ha  PATT n nunnsaTa: Crveruua, Kpemukosupy,
Yenoney, Bp.boTeB M Ha M3TOK MO CeBepHaTa rpaHuua Ha
NypokamynitckaTa 30Ha Ce 3annBa OT MeaUTEPaHCKOTO MOpe.

Kom kpas Ha TypoHa PAIl ce aktuBusupa kato ce
NpuaBMXKBa BbPXY HOBOGOPMMpaHaTa TFOpHa kpeda C OKOMo
30-35 km. OTkbCBa OT KOpeHuTe UM yactu ot AOK, crapo-
MNaHVHCKMTE TPAaHWUTOMAN U NEepMCKUTE KBapunopdvpn u m
W3TNackea BbpXy CTEpWUNHATa B METaroreHHO OTHOLIEHWE
Jlynokamunitcka 3oHa. Taka ce dopmmpat Kapangunckara /K/,
Tebpauwkata /T/ v Wunyenckata /LW/ anoxToHHW eauHWLM
KaTo CaMOCTOATENHM CTPYKTYPU KAKTO B TEKTOHCKO Taka U B
MeTanoreHHo OTHoLLEHWE /Our.5/.

Mpes nioteca PAI ce npuasmxea olle Ha cesep € 5-6 km.
TBbpanLIKaTa eguHULa e BrokupaHa OT HarbHaTWUTe Mpeq Ye-
NOTO W BBLINEHOCHM LIEHOMaH-TYPOHCKM ceanuMeHTH. Toraea ce
nposiBABa beneHckata Aucnokauus npueMaHa kato Obil-
BounHeH pasceq - OTCEd Ha OCHOBaHWe Ha KOWTO Ce CbTBO-
psiBalle T.Hap. "Tebpauwka cuctema". M3BecTHo €, Ye B Npu-
pogaTa He CbLLECTBYBAT CamMOCTOSTENHM oTceau. Te map-
KupaT HaBrnavHu sBneHus. Ha sanag ot gucnokauuata PAI ce
HaBnMYa BbPXY TBbpAMLLKATA €AMHWLA U YaCTUYHO BBPXY
AeopMMpanmns LigHOMaH-TypoH. Ha u3Tok oT aucnakauumsta
HaBnayHaTa KoOMNosuuus W copmupaHata Bbpxy Hes Ky-
30/HEHCKa CUHKMWHaNa ce MpWABWKBAT Ha MO-HW3KO HMBO.
®aktuyecku beneHckata aucnokauns NpeacTaBnsBa HOXUYHO
pa3psi3BaHe Ha YerHaTta NMHA Ha CTPYKTYpHaTa KOMNo3uums
M HAMa AbnbounHeH npousxod. CnepoBatenHo "TBbpauL-
kaTa" cucTeMa He CbLUECTBYBA.

MMp1aBIKBAHETO HA HABIAYHATA KOMMO3MLNS € ChMPOBOAEHO C
Mol TpycoBe. OT TpuMaca ce OTKbCBAT pasHOKamMbpeHu
KbCOBE OT BapOBMLMW, KOMTO CE€ BraraT Cpen TYPOHCKUTE
cemumenTn. OTKbCBAT Ce W MO-TONeMu MAoYM (ONMCTOMMaKM),
KOUTO MOKPMBAT TrONsSMA 4acT OT BBIMEHOCHUTE  LiEHOMaH-
TYPOHCKA CeOMMEHTM U M npednaseat oOT JeHydauusTa.
OnucTonnaku Ce HaCTaHsBaT M B paiioHa Ha KapaHauna, kouTo B
nocrescTame Ce NoKpueat OT kBapunopdupute (cpur. 3 paspesu
A n B). Taau koMno3nums e cbxpaHeHa v o cera B CrimBeHcka 1
Tebpayiuka CTapa nnaHuHa, Kato CTPYKTYPHW CaHOBUYM, KOUTO
MapKupaT eTanuTe Ha HaBnavyHUTe mpouecu. 3anoyea eposusiTa
Ha yenHata NmHusa Ha PAM. OT paspylwaBaHeTo u ce JOCTaBs
TEpUreHeH MaTtepuan oT rHaicy U rpaHUTK Npu (POPMMPaHETO Ha
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noteckus “amB ormw”. Knunute B TBbpauka - LLUMnyeHcka
Crapa nnaHuHa 1 Ha Bp. BOTEB ca oCTaTbUM OT paspylueHaTta
yernHa nuHust. CeHoHcKaTa TPaHCTPEeCHst NOKPMBA ONMCTONNAKUATE.

CvHXpoHHO C npuaBwkBaHeTo Ha cesep Ha PAI ce
npuaswkeat Cakapckata W CTpaHmkaHCKata  aroXTOHHHM
€OVHULN C TPaHCTPECMBHO PA3MONOXeHUs BbPXY TX METamop-
chopuamnpaH Tpuac (cur. 2, uHaexc C). CtpaHmkaHekaTa eauH1La
e orpaHnyeHa mexay bankaHo-CtpaHmxaHckaTa dekcypa u
TononoBrpaackus pasnoM (BeposiTHO NpogbikeHne Ha O6o-
PULLEHCKMS AbNO0YMHEH pasniom — ur. 1).

Ex. BoHyes 1971 othens3sa aBe KpynHu dnexctypu. EqHata e
no ceeepHuTe ckioHoBe Ha CipaHmka w Ce. Wnuickute
Bb3BULEHUA. [lpyrata e no CeBepHUTE CKIOHOBE Ha 3amagHo
barkaHckata TekToHcka 30Ha. OT Bp. BoTeB aBTOpa noBuBa
chriekcypata Ha M3TOK, KaTto MOBTaps rpeLkara cu npuemaiiku
naneosounckute opmauun B LleHtpanHa Crapa nnanuHa 3a
aBTOXTOHHM. DaKTMyeckM Ha nuue e efHa eawHHa bankaHo
CrpaHmxaHcka chnekcypa, kosto mexay Bp. bores u Crapa
3aropa e nokputa ot PAT, kakTo ca nokputi K 1 kopeHute Ha
TBLPANLLKAS NAYTOH (cbur. 5).

Xp. [ayeB 1988 mapkvpa eauH MbpBOpaspsaeH rpasuTa-
UMoHeH npexog AmbBon — 3natorpagckis, KOWTO oOwe He e
Hamepun JIOrMYHOTO ¢ obsicHeHve (cour. 5). Bugumo e, ye Ha
ceBepo3anag OT HEro Tpraca, PasnonokeH TPaHCTPECUBHO BbPXY
PAIN v anoxtoHruTe eaunumum K, T u LUl e HopmaneH. Ha toronstok
oT Hero Bbpxy Cakapckarta 1 CrpaHmkaHckaTta eguHmum Ha PATT
TpMaca CbLLO € Pa3nonoXeH TPAHCTPECUBHO, HO € B MeTaMopdeH
haumec (cpur. 5, nHgexc C).

Ha ceBepo3sanag ot Ambon — 3natorpaackus npexog bankaHo
CTpaHmKxaHCKMs  pasnom Cce §BABa, KaTo MbPBOCTENEHEH
rpaBuTaLMOHEH npexod. Ha 1rousTok OT Hero e no-HUCKo
paspsigeH ¢ no-cnabo u3paseHa MarMeHa AEMHOCT [O ropHata
kpega. CbLUOTO ce oTHacs W 3a Mapuwukus pasnom.

Cnopen Xp. [aueB 1988 Mapuikusi pasnom, kaTo uasBeHa
AbnbounHHa cTpykTypa ce Mapkupa nog 8-10 km nog PAT. B
PAI e 6un npeacTaBeH OT MapaneHn MykHaTUHHU CUCTEMM, NO
KouTo Ce odpopmsi egHa rpabeH-cuHknHana. Crieq HaBnyaHeTo
Ha PAI Ta3n rpabeH-CMHKIMHAaNa Ce M3Hacs Ha CeBep C OKOMo
35-40 km. Tosa e cbBpemeHHara MaHariopeka 1euLa. ChLUMHCKUS
Mapwuky pasriom ce nokpuea ot PAT, Ho 0THOBO ce nporyksa no
cybnaparnenHu nykHaTMHM — BTOPUYHMS PasfoM Ha MOBbLPX-
HoCTTa.

Kbm Kkpas Ha ropHaTa kpegja Ce ycurmBa CeuaMM4Harta,
MarMeHata W MeTanorenHata gewHocT. [lo Bb3obHOBeHaTa
MykHaTMHHA CcuUCTeMa B 30HaTa Ha Mapuwkus pasnom ce
BHeOpSiBaT HEOMHTpy3uuTe oT [naHa Ao MNOBAMBCKUTE TeneTa.
Halt-MHTEH3MBHM MarmMeHn 1 MeTanoreHH! NpoLiecK ce passuBat
B 30HaTa Ha [laHariopckata wBuua. EfHa mamka MHTpyaus, C
KOSTO € CBbp3aHO Haxoguweto Meper npobuea yTbHEHWs
3anageH rnaHr Ha LleHtpanHo CpegHoropckata eguHuua Ha
PAM. B 3oHata Ha bankaHo CTpaHmKaHCKs pasnoMm ce
nokarmavpat Haxoguwarta Yernoney u Enauwrte. Mo Bcska
BEPOSTHOCT TE3M [Be Haxoguwla ca Gunu nokputn ot PAI, Ho
rnocrefgaljata epoanss ™ e paskpuna. CrpaHmkaHckaTa
eavhmua Ha PATT u3rmexga focta e yTbHana v e npobuta ot
HSKOMKO Manku uHTpyauu. CakapckaTa eguhuua Ha PAI 3aema
ocobeHa nosuums. OrpaHuyeHa e mexay TononoBrpaackus
Mapuiwku pasnomu. Ha 3anag € nokputa OT  HEOreHCKM

CeauMeHTW. TpaHCTPECMBHO Pa3MoNoKeHNs MeTamopdo3npaH
Tpuac e MobunmaupaH MeTanoreHHo. TyK e IoKanuavpaHo
MONMMETANHOTO HaxoawLle YCTpeM MapkvpaHo Ha Bb3pacT Ha
270-240 mnH roguHm (nepmcko). Ako aHannauTe ca BepHm Tpsibea
[a Ce npueme, Ye ce kacae 3a peMobunuamnpaHo no-cTapo OroBo,
owle npegu HaenmyaHeto, korato Cakapckata eouHuua ce e
Hamupana Ha okomno 40 kM Ha tor. BeposTHo npeoTtnaraHeTo Ha
ONOBOTO Ja € BbB BBPb3Ka C MpoLeca Ha MeTamopduaaLusTa.
ToBa, Ye efHa Manmka MHTpYy3us e npobuna 3anagHata
nepudpepust Ha LientpanHo CpepaHoropckata eguHnla Ha PAT He
€ OCHOBaHMe f[a TMPUYACTIM  Lsnata  eguHuua  KbM
CpepHoropckara MeTanoreHHa 30Ha. B Tasv eguHmuua nokanuau-
paHuTe MONMOOEHOBM W 3MATOHOCHM MpOSIBU BEPOSITHO Ca
CBbp3aHM CbC CTApONaneo3onckns MarmatuabMm. LleHTpanHo
CpepHoropckata eavHMua Moxe pAa Obge Mo-CKOpo  KaTo
CaMOCTOSTENHA MeTamNoreHHa eanHnLa, Ho kbM CpeaHoropekara
MeTanoreHHa 3oHa. MuHepanHuTe acouwauuu, napareHesata u
Bb3pacTTa Ha OpyasBaHeTo, kakTo Ha CakapckaTta Taka M Ha

LeHtpanHo  CpepHoropckata  euHULM  Ca  YyKOM  Ha
CpepHoropckata MeTanoreHHa 3oHa.
3AMNAOHO-BANKAHCKA 30HA po ropHata kpega e

orpaHuyeHa ot barkaHo - CrpaHmxaHckata  ¢priekcypa,
Mapuwwkus pasnom W 3anagHata nepudpepust Ha PATT. TMpes
ropHata kpega Ha tor ot nvHusita CrveHuua, Kpemukosun u
Yeroney ce pa3suBa BYNKAHOTEHHO — CEOWUMEHTHA AEMHOCT,
KOSITO MOKPWBA KXHUS donaHr Ha 3anagHo — bankaHckata 3oHa 1
odopmsi 3amagHns drnaHr Ha CpepHoropckata MeTanoreHHa
30Ha. Ha ceBep 0T Tasu NHWS OKOHYaTenNHO ce 0GhopMst 3anagHo
— BankaHckata meTanoreHHa 30Ha. [psko Ha MOBBPXHOCTTA TYK
Ce HamupaT MoYTM BCUYKW CTPATUrPacickm eauHULM, HaMMpaLLm
Ce B CIMOXHW CTPYKTYPHU NO3ULIMKM, C BUCOKOCTWUMHA MbHKOBA M
HaBMayHa TEKTOHWKA, C MONMMreHHa W MOMMXPOHHA MarMeHa u
MeTarioreHHa AefHocT. Ha toromstok ot Bp. BoTeB 30HaTta €
nokputa ot PAT.

CTPAHIPKAHCKATA 30HA e orpaHnyeHa mexay BankaHo —
CrpaHmxaHckata criekcypa 1 Tononosrpaackust pasnom. Ta e
axurecoeara rneTa Ha Obnrapckata reoniorysi. 3a npousxoaa u ca
N3passBaHN  Hall-MPOTMBOPEYMBM MHEHMS OT  ABTOXTOHEH
AHTUKNUHOPWA [0 anoXTOHeH (heHOMeH [owbn oT M3ToyHa
Crapa nnanuHa. WM3touHo oT EnxoBckusi HeoreHcku GaceiH,
BbpXy aBTOXTOHa Ha CTpaHmxa ca HasneyeHn CTpaHmxaHckata
eauHuua Ha PATT 1 3abepckata anoxToHHa egnHuLa (cur. 2 u 5),
kouto nokpueat Hag 80% ot To3u ¢pnaHr. MNogobHa e cutyauusTa
W Ha 3anagHus (priaHr Ha 30HaTa nokputa OT 3aropckus U
EnxoBckusi HeoreHckn 6acenH. OCHOBHUSAT BBMPOC € [0 KOIKO €
cbxpaHeH bankaHo — CTpaHmkaHckusi kamBpuncky, BynkaHo-
reHHo cegumenTeH xpebet (OPK) B cTpoexa Ha aBTOXTOHa Ha
CTpaHmkaHckata 30Ha. CMMBOMMYHOTO MpeAcTaBsHe Ha
noebpxHocTTa Ha [®K e nokasHo. Crieq kato Ham-CTapata
ABTOXTOHHA (hopMaLMs Ce PaskpyBa MPAKCO Ha MOBBPXHOCTTA Ha
Hagmopcka BWCOWMHA Ha okono 250 M Kbge ca Toraea
ABTOXTOHHMTE MPOCHMIM OT OpHOBMKA [0 ropHaTa Kpeda, cneg
kaTo MakchManHaTa HagMopcka BUCOMMHA Ha TepeHa He
Hagxebpns 500 M., B KOSATO Ca BKMKOYEHU W aNOXTOHHUTE
eonH1LmM? B aBTOXTOHA NMMCBAT LN CTpaturpadpckin eauHuLm,
a [OpytM CUMBOMUYHO MPUCLCTBAT, KaTo penukTh.  $IBHO
No3uTUBHUTE KonebaTenHu ABWXEHWS ca npeobnagaBani Hap
HeraTuBHUTE. [leCTpYKTUBHUTE Npoveck ca npeobragasanu Haj
akymynatueHute. brarogepaHne Ha  no-ycTomuvBMTE  Ha
[EHyAaLVs HABNaYHN EOVHULIN TEPEHA HE € MOKPUT OT HEOreHCKM
Hacnarn. Ako um [JOK npucbCTBa CUMMBOMMYHO B CTpOEXa Ha
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CTpaHmpkaHcKkaTa 30Ha 03Ha4yaBa, Ye KOHCONMaMpaHara 3eMHa
Kopa e MoyTM Ha MOBBPXHOCTTA, KoeTo e abcypoHo. bes
CbMHEHWE KaMOpWICKMS ByNKAHOTEHHO — CeauMeHTeH Xxpebet
npogb/ikaBa Ha toromstok or Crapa 3aropa W wm3rpaxaa
aBTOXTOHHMS rpbOHak Ha CTpaHmka.

Mpe3 ropHata kpega nnowrta mexay BankaHo— CrpaH-
[xaHckus u Tononosrpaackus pasnom (ObopuLLeHckus) e obxsa-
HaTa OT MOLUHA HEOWMHTPY3MBHA AEHAHOCT, C KOSITO Ca CBbP3aHM
peovua pyoHu Haxoguwa. 3abepckara MeTaceguMeHTHa eau-
Huua, nogobHo Ha Cakapckata npegu HaenudaHeTo € Guna
MoOurmanpaHa MeTanoreHHo ([pamaTWKOBCKOTO  Haxoauiue).
Crneg HaenuuaHeTo 3abepckata eouHuUa e obxeaHata oT
FOPHOKPEAHWS! METarNOreHeH N MarMaTUyeH LKL 1 NpuobLLeHa
kbM CpegHoropckata MeTanoreHHa 3oHa. o Bcsika BEpOSITHOCT
Cakapckata n 3abepckata eaMHuLM ca YacTi OT eduH KpyneH
CeaMMEHTOreHeH, MeTaMopd)oreHeH 1 MeTanoreHeH npoLec pas-
MPOCTPaHeH LUMPOKO MOL, HEOTEHCKUTE Hacnar Ha TeputopusiTa
Ha Typums.

MU3UACKATA MINOYA e obrpageHa, kato B moakoBa OT
BankaHo — CrpaHmpkaHckata u Kapnatckata 3oHu. OT kambpusi 1
[0 Cera Ce pasBuBa kaTo TUNYHa NnaTtcopMa ¢ npeobnagasallo
Texka (6a3anToB TWM) KOHCONMMAWPaHa 3eMHa Kopa, C KOeTo ce
0bsiCHABAT MPEAUMHO OTpULAaTENHUTE KonebaTenHu ABVKEHNS B
reounCToOpUYeCKoTO 11 passuTve. MogenmpaHata B M30Xuncu
noebpxHuHa (Xp. [daye 1988) oueptaBa egHa oc: Jlom -
Kanetmk — CrmBeH — bByprac, mo kosto ¢yHoameHta Ha
haHepo30s NOTbBA NPOrPECHBHO OT CEBepO3anaf KbM Hrou3Tok
no cuctema oT cybnapanenHu pasceay napanenyu Ha bCP. Tasu
OC MapKkMpa KOHTMHEHTarHa pudToBa 30Ha C MPOsIBEH
emMbpuoHaneH BynkaH3bM Npu3 Tpuaca, hopMupaHe Ha KLLIKO
KOpWUTO Mpe3 topaTa M ByrKaHoreHHa aKTuBaLus npes ropHata
kpega B Byprackusi cuHkmHopui (cour. 1 m 4). JbnboumHara Ha
OCTa Ha Tpora Ha CeBepo3anaf € OKoro 7 kM., B paioHa Ha
Kanenuk okono 10 kM u B paitoHa Ha CrveeH 12 kM — Hait-
pbnbokata genpecnst Ha Teputopusta Ha Bbnrapus. OcTa Ha
Tpora e NPOTWBOMOKa3Ha Ha TbPCEHe Ha HedhT M raa.

MapanenHo wn ceBepHo oT BankaHo-CTtpaHmkaHckaTa
criekcypa B bByprackus CUHKIMHOPMS, npes KbcHaTta kpeda
Bb3HUKBAT LIEHTPANHW BYIKaHCKM anapatm — MeTamnoreHHu

Mpenopvyara 3a nybnukysaHe om
kamedpa ‘Teonoaus u npoy4saHe Ha nonesHu uskonaemu”, 1O

Hocutenn. CeBepHO OT nunusTa Avbon — byprac ca passutu
NIVHEAHN BYMKaHW — CTEPWIHW B METarloreHHO OTHOLLEHVE.
[paHMLaTa Ha LiEHTParHUTE C JIMHEHUTE ByNKAHCKW anapatvi e
YCrIOBHa, MOpagM KOETO € YCroBHa M rpaHuuata Ha
CpepHoropckata MeTaroreHHa 3oHa. 3oHata Ha JIMHEAHWUTe
BYNKaHM € W3KIIOYeHa OT METamnoreHHOTO  palioHupaHe.
[paHuuaTa Mexgy nvHedHWTe BynkaHu 1 Jlygokamuuickara
(hnuka 30HA CHLUO € YCTOBHA, 3alLOTO € Ha Nule B3auMHO
NpoHWKBaHe upe3 3asbbBaHe Mexdy [Aeata  (pauweca.
Nynokamumidckata 30Ha € IMLLEHA OT METaroreHH! NposBy,
nopay KOeTo e U3KITKUYEHa OT METANONEHHOTO paiioHMpaHe. Ako
B 30HaTa MMaLle METANIOrEHHN WHOWKALMM MO TEHETUYECKM
cbobpaxeHuss T8 6u  TpsbBamo gOa Ce  BKMOYA  KbM
CpenHoropckara MeTanoreHHa 30Ha, Ho He M kKbM bankaHckara.

3a pasnuka OT MonMreHHatTa W MonmMxpoHHa barnkaHcka
MeTanoreHHa 3oHa CpepHoropckata e chopmupaHa B TeCeH
OTPSA3bK OT BPEME — KbCHaTa Kpega W € CBbp3aHa C apearna Ha
pasnpocTpaHeHne Ha Heomarmatuama. CpepHoropckata MeTa-
noreHHa 30Ha MOKPUBA MbCTpa CTPYKTYpHa M cTpaTurpadicka
ocHoea. Crnef NpuKNiOYBaHE Ha MarMaTtaMa U HaBnajHuTE SiB-
NeHWsl npe3 KbCHaTa Kpeda W MoTeca 3aBbpluM NPecTpyk-
TYPUPaHETO W O4EepTaBaHETO HA CTPYKTYPHWUTE U MeTanoreHHu
30HM CeBepHO OT MapuLLK1si pa3noM, KOUTO He ca Ce MPOMEHNUN
1 0o cera ¢owr. 5.
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Bwnyaros A. CTPYKTYPHU KPUTEPUN 3A METAJTOTEHHOTO PAVIOHUPAHE ...

STRUCTURAL CRITERIA FOR METALLOGENIC ZONATIONNORTH OF MARITSA FAULT

Atanas Vulchanov

Sofia, Mladost 1, Block 97

ABSTRACT

The established allochthonous position of the Paleozoic formations in Central Stara Planina turned out to be of essential importance. Central and East Stara Planina
are excluded from the proposed metallogenic zonation as far they lack any magmatic and metallogenic occurrences. The trend of the Cambrian volcano-sedimentary
arc tumns to SE toward Strandzha. Tthree pulses of linear magmatism — diabase, granitoid and quartz porphyries, mark the Balkan-Strandzha deep fault that
controlled the magmatic and metallogenic activity from the Cambrian to the Tertiary. This fault separates the Moesian from the Thracian microplate. During the Late
Carboniferous, the Turonian and the Lutetian, the Rhodope allochthounous plate, composed of high grade metamorphics and Paleozoic granites, was thrusted over
the Thracian plate. During the Late Cretaceous, upon a basement of diverse structure and stratigraphy, powerful magmatic and metallogenic processes developed
and modeled the Srednogorie metallogenic zone. In contrast to the Balkan polygenic and polychronous macmatic activity, the Srednogorie metallogenic zone evolved
within a relatively narrow time interval — during the Late Cretaceous. The final stages of thrusting, magmatic and metallogenic activity toward the end of the Lutetian
shaped the present structural and metallogenic zones which did not changed until now.;

A new insight into any metallogenic zonation requires re-
evaluation of some basic structural elements and concepts.
The concept of Vulchanov (1971) for the allochthonous
position of the Paleozoic formations in Central Stara Planina
shed new light on the problem. The main issues are as follows:

- There are no traces of magmatic and metallogenic activity
in Central Stara Planina, East Stara Planina and the Fore-
Balkan. For this reason they are excluded from the proposed
metallogenic zonation.

- The trend of the West Balkan zone and its back-bone - the
diabase-phyllitoid complex (DPC) is re-directed not along
Central Stara Planina but deviates toward Sveti llya Heights
and Strandzha.

- The three pulses of linear magmatism along the zone of
DPC - the diabase magmatism during the Cambrian, the Stara
Planina granitoids and the Permian extrusives evidently trace a
deep fault — the Balkan-Strandzha fault (BSF) — Fig. 1. This
fault is marked by a first order gravity gradient that intersects
the crust and dies out into the upper mantle.

- The allochthonous position of Karandila (K), Tvarditsa (T)
and Shipka (SH) tectonic units is not related to gravity
phenomena. These units form structural sandwiches in the
area of Sliven and Tvarditsa Stara Planina where they mark
the stages of thrusting events (Fig. 3).

- The high-grade metamorphic complex and associated
Paleozoic granites are not a median massif. They form an
allochthonous plate (RAP) — Fig. 4 that, while moving to the
north, detached the K, T and SH units from their root zones
and thrusted them over Stara Planina (Fig. 5).

According to morphological features, RAP can be divided
into several units: Central Srednogorie (CS), Ihtiman (IH),
Sakar (SK), Strandzha (ST) and Rhodope (RD) - Fig. 5.
During the thrusting events, RAP behaved as a monolithic
body. Neither of its units moved independently — they were
transported en block.

Valuable information on the deep structure of the crust,
where magmatic and metallogenic process are generated, is
provided by the geotraverses along the lines Petrich-Kalenik-
Dolni Dabnik and Sliven-Galatz as well as by other geophysical
methods.

There is no doubt that the consolidated crust on the territory
of Bulgaria is of continental type. Fig. 1 shows that the ratio
between the “granitic” layer and the heavier *basaltic” layer in
the Moesian platform is 1:3-4. To the south, the granitic layer
increases in thickness and in the area of Petrich this ratio is
1:1. The larger thickness of the granitic layer may be explained
by cascade piling of thrust sheets as a result of compressional
stresses. RAP may have been transported to the north along
one of the thrust surfaces. Probably for this reason, the crust
there is not so dense as compared to the Srednogorie.

Towards the end of the Riphean, during the Cambrian, the
territory of Bulgaria began to break-up along the lines of BSF
and the Kraishte fault — possible continental rift zones
converging into the Carpathian arc. They divided the territory of
Bulgaria into three microplates: Moesian, Thracian and Serbo-
Macedonian (Fig. 1). Huge amounts of volcanic products were
ejected (DPC) along the fault zones.

The DPC is the oldest structural unit and shows a very
complex internal structure. It is widely exposed in the West
Balkan tectonic zone, from Serbia to Botev Peak. The present
shape of the zone is preserved due to the Stara Planina
granitoids intruded along the axis of BSF (Figs. 2, 4). The
Kazan, Vezhen, Botevgrad and Petrokhan intrusions form a
huge “dike”, about 180 km long and 5 to 10 km wide that is
locally covered by younger sediments or is not exposed at the
present erosional level. The Kazan intrusion may extend to the
southeast under RAP, similarly to Tvarditsa pluton, the roots of
which are concealed beneath this plate. Between Botev Peak
and Stara Zagora, DPC is covered by RAP. Near Stara Zagora
and in Sveti Ylya Heights, small outcrops of DPC are exposed
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while in Strandzha a minor intrusion of Stara Planina type
(Punchevo pluton) is in contact with undivided Paleozoic rocks.
So far these small outcrops have not been interpreted as
indicating the general trend of a Cambrian volcano-
sedimentary arc. This underestimation is related to the
incorrect assumption that the West Balkan tectonic zone
continues along the ridge of Central Stara Planina forming the
autochthonous cores of Alpine anticlines. Those who seek the
explanation of Karandila nappe need to know some facts. In
the area of Sliven and Sliven Mineral Baths, two 1200 m wells
were drilled that terminated in Upper Cretaceous rocks without
indications of coastal deposits. It is well known that the area of
Sliven is the deepest, about 12 km (Figs. 1, 3) depression on
the territory of Bulgaria. There, autochthonous Upper
Cretaceous overlies Jurassic and Triassic rocks, the Permian
probably buried at a depth of 3 km. Most probably, the roots of
Karandila nappe are located about 40 km to the south, in the
area of Sveti llya Heights and within the zone of BSF.

The Thracian plate — the deformed margin of the Eurasian
continent, is bordered by the Balkan-Strandzha and Kraishtide
deep faults (Fig. 1). To the southeast it is buried beneath the
Aegean Sea and the Sea of Marmora. During the Cambrian-
Early Carboniferous the plate developed as a typical platform
like the Moesian platform. The northern slope of the Cambrian
volcano-sedimentary arc (DPC) was the terrigenous source of
the Moesian platform. The lack of clastic components from the
high-grade metamorphic complex and related granites in the
Cambrian-Lower Carboniferous formations suggests that these
complexes were located to the south of the present territory of
Bulgaria. There are also no granite intrusions and contact
aureoles in these formations. The high-grade metamorphic
complex and the Paleozoic granites evidently form an
allochthonous unit that was thrusted during the Late
Carboniferous — RAP. As a result the realm of the Thracian
plate was restructured into three zones: RAP, West Balkan
zone and Strandzha zone.

The zone of RAP. In the beginning of the Late
Carboniferous, RAP was thrusted over the Cambrian-Lower
Carboniferous ~ sediments and possibly related ore
mineralizations. RAP was practically sterile in metallogenic
respect until the Late Cretaceous. It was the dominating
feature in the ancient relief and played the role of a new source
of clastic material. It is assumed that the frontal line of RAP
was already well outlined during the end of the Permian for the
following reasons. A structural assemblage of rocks from DPC,
Tvarditsa granitoids and Permian quartz porphyries (K and T
units in Fig. 2) is exposed along the northern boundary of RAP
within the zone of BSF. This assemblage is transgressively
overlain by thick Triassic sediments that mark the front of RAP
- parallel to the present boundary of the plate. Uranium
polymetallic deposits are related to the contact between the
quartz porphyries and the Triassic. During the Cenomanian-
Turonian the frontal parts of RAP and the strip from Slivnitsa,
Kremikovtsi, Chelopech, Botev Peak and eastward along the
northern boundary of Luda Kamcya zone were covered by the
Late Cretaceous sea.

Toward the end of the Turonian, RAP experienced a new
northward thrusting of about 30-35 km over the Upper
Cretaceous sediments. The DPC, Stara Planina granitoids and
Permian quartz porphyries were detached from their roots and

thrusted over the Luda Kamcya zone - sterile in metallogenic
respect. Thus, Karandila (K), Tvarditsa (T) and Shipka (SH)
allochthonous units were formed as independent structures
both in tectonic and metallogenic respect (Fig. 5).

During the Lutetian RAP was again thrusted to the north by
about 5-6 km. The Tvarditsa unit was blocked by the coal-
bearing, folded Cenomanian-Turonian sediments in front of the
plate. This was the time when the Belene dislocation
originated. This fault, interpreted as a deep oblique-slip fault,
has been used to invent the so-called “Tvarditsa system”. It is
well known that there are no independent strike-slip faults in
nature. They mark thrusting events. To the west of this fault,
RAP was thrusted over the Tvarditsa unit and partially over
deformed Cenomanian-Turonian sediments. East of the fault
the thrust assemblage and the Kuzoina syncline on top of it
were thrusted at a lower level. Practically, the Belene fault is a
shear fault along the frontal line of the thrust association and
can not be referred to the category of deep faults.
Consequently, the “Tvarditsa system” does not exist.

The displacement of the thrust assemblage was
accompanied by powerful shocks. Limestone blocks of
different size broke off from the Triassic and were deposited
into Turonian sediments. Larger plates (olisthoplakas) were
also detached and covered a large part of the coal-bearing
Cenomanian-Turonian sediments, preserving them from
erosion. Olistoplakas were formed also in the area of Karandila
and later overthrusted by the quartz porpyries (Fig. 3, sections
A and B). This assemblage is preserved today in Sliven and
Tvatditsa Stara planina in the form of structural sandwiches
that mark the stages of thrusting. This was the time when
erosion of RAP commenced and terrigenous material of
gneisses and granites participated in the deposition of the “wild
flysch”. The klippen in Tvarditsa and Shipka Stara Planina and
Botev Peak are remnants of the destruction of the frontal part
of RAP. The Senonian transgression covered the olistoplakas.

The Sakar and Strandzha allochthonous units, along with
the transgressively overlying metamorphosed Triassic rocks,
were transported to the north synchronously with RAP (Fig. 2,
index S). The Strandzha unit is confined between the Balkan-
Strandzha flexure and the Topolovgrad fault — a probable
continuation of Oborishte deep fault (Fig. 1).

E. Bonchev (1971) has described two large flexures. The
first follows the northern slopes of Strandzha Mts. and Svety
llya Heights. The second runs along the northern slopes of the
West Balkan zone. The same author assumed that the flexure
turns from Botev Peak to the east on the basis of the incorrect
interpretation of the Paleozoic formations in Central Stara
Planina as autochthonous units. In fact, this is a single Balkan-
Strandzha flexture that, between Botev Peak and Stara
Zagora, was overridden by RAP, the latter covering also the
root zones of DPC and the Tvarditsa pluton (Fig. 5).

The Yambol-Zlatograd gravity step of Dachev (1988) is still
not well explained (Fig. 5). It divides regions of different
Triassic successions — a sedimentary succession to the west,
overlying transgressively RAP and the allochthonous units K,
T, SH, and a metamorphic Triassic to the east, covering
unconformably the Sakar and Strandzha units of RAP (Fig. 5,
index S).



Northwest of the Yambol-Zlatograd gravity gradient, the
Balkan-Strandzha fault coincides with a 1% order gravity
gradient. To the southeast this gradient is not so well
expressed and the pre-Creaceous magmatic activity is not so
intensive. The same concerns the Maritsa fault.

According to Dachev (1988) the Maritsa fault, as a well
expressed deep structure, is buried 8-10 km below RAP. In
RAP it is expressed as parallel joint systems forming a graben
syncline. After the thrusting of RAP, this syncline was
transported by about 35-40 km to the north. This is the present
Panagyurishte strip. The real Maritsa fault, covered by RAP,
was again ruptured by sub-parallel fractures — the secondary
faults on the surface.

Towards the end of the Late Cretaceous the seismic,
magmatic and metallogenic processes intensified. Intrusive
bodies from Plana to Plovdiv were emplaced along the revived
fracture system in the zone of Maritsa fault. The magmatic and
metallogenic processes were most intensive in Panagyurishte
strip. A minor intrusion (Medet pluton and the associated
deposit) perforated the thinned western flank of the Central
Crednogorie unit of RAP. The deposits at Chelopech and
Elatsite were formed within the zone of the Balkan-Strandzha
fault. Most probably, these two deposits were covered by RAP
but later erosion exposed them on the surface. The Strandzha
unit of RAP was intruded by several minor intrusions. The
Sakar unit of RAP has a more specific position. It is confined
between Topolovgrad and Maritsa faults and is largely covered
on the west by Neogene sediments. The metamorphosed
Triassic was metallogenically mobilized and as a result the
polymetallic deposit at Ustrem (dated 270-240 Ma, i. e
Permian) originated. If these results are correct we have to
assume that older Pb, from the period before the thrusting of
Sakar unit, was re-mobilized. Re-depositon of Pb was
probably related to metamorphic processes. The fact that a
minor intrusion was emplaced in the western periphery of the
Central Srednogorie unit of RAP is not a reason to include the
whole unit in the Srednogorie metallogenic zone. The
molybdenum and gold mineralizations localized in this unit are
probably related to the Early Paleozoic magmatism. The
Central Srednogorie unit may be defined as an independent
metallogenic unit but within the confines of the Srednogorie
metallogenic zone. The mineral associations, the paragenesis
and the age of mineralizations both in Sakar and Central
Srednogorie are alien to the Srednogorie metallogenic zone.

The West Balkan zone, prior to Late Cretaceous time, was
bordered by the Balkan-Strandzha flexture, the Maritsa fault
and the western margin of RAP. During the Late Cretaceous, a
volcano-sedimentary association developed south of the line
Slivnitsa, Kremikovtsi and Chelopech, covering the southern
flank of the West Balkan zone and forming the western flank of
the Srednogorie metallogenic zone. This was the time when
the West Balkan metallogenic zone was finally shaped. There,
directly on the surface, all stratigraphic units are exposed in
complex structural position, high-style fold and thrust tectonics
and polygenous and polychronous magmatic and metallogenic
activity. East of Botev Peak, the zone is covered by RAP.

The Stranzha zone is confined between the Balkan-
Strandzha flexure and Topolovgrad fault. This zone remains
one of the key problems of Bulgarian geology. Different and

controversial interpretations have been proposed — from an
autochthonous anticlinorium to allochthonous unit that was
detached from East Stara Planina. East of Elhovo Neogene
basin, the  Strandzha unit of RAP and Zabernovo
allochthonous unit are thrusted over the Strandzha autochthon
(Figs. 2, 5). Both units cover about 80% of the zone. The
situation is similar in the western parts of the zone, buried
beneath Zagora and Elhovo Neogene basins. The main
question is to what extent the Balkan-Strandzha Cambrian
volcanic arc (DPC) is preserved in the structure of the
autochthon. Its trend is symbolically shown in Fig. 5. The
question is: where are the autochthonous sections of the
Ordovician to Upper Cretaceous successions if the oldest
autochthonous formations are directly exposed on the surface
at 250 m above sea level and the highest parts of the mountain
(including the allochthonous units) do not exceed 500 m. Entire
stratigraphic units are missing while others are symbolically
represented. Evidently, positive vertical displacements
prevailed. Destructive processes dominated over accumulative
ones. Due to the more erosion-resistant units, the region was
not covered by Neogene deposits. If we assume that DPC is
symbolically present in the structure of Strandzha zone, this
means that the consolidated crust was uplifted close to the
surface, which is an absurd. There is no doubt that the
Cambrian volcano-sedimentary arc extends to the east of
Stara Zagora and forms the autochthonous backbone of
Strandzha.

During the Late Cretaceous, the territory between the
Balkan-Strandzha and Topolovgrad (Oborishte) faults was a
domain of intensive intrusive activity and associated ore
deposition. The Zabemovo metasedimentary unit, like Sakar
unit before the thrusting, was an area of metallogenic
mobilization (Gramatikovo ore deposit). After the thrusting,
Zabernovo unit was involved into the Late Cretaceous
metallogenic and magmatic cycle and was incorporated into
the Srednogorie metallogenic zone. Most probably, the Sakar
and Zabernovo units are parts of one depositional,
metamorphic and metallogenic cycle that is of wide occurrence
beneath the Neogene deposits on the territory of Turkey.

The Moesian plate is surrounded in the form of a horseshoe
by the Balkan-Stranzha and the Carparthian zone. From the
Cambrian to present it developed as a typical platform of
dominantly heavy (basalt-type) crust. This explains the
dominating subsidence during the geological history of the
platform. The contour lines (Dachev, 1988) trace an axis -
Lom-Kalenik-Sliven-Burgas along which the Phanerozoic
basement progressively deepens from northwest to southeast
along a system of sub-parallel normal faults that roughly
parallel BSF. This axis marks a continental rift zone with
embryonic volcanism during the Triassic, formation of a flysch
trough during the Jurassic and volcanogenic activation during
the Late Cretaceous within the Burgas synclinorium (Figs. 1,
4). The depth of the trough axis is about 7 km in the northwest,
about 10 km at Kalenik and 12 km in the area of Sliven — the
deepest depression on the territory of Bulgaria. The through
axis is an indication for lack of oil and gas resources.

In the confines of Burgas synclinorium, parallel and north of
the Balkan-Strandzha flexture, central volcanoes formed as
sources of metal deposits. North of the line Yambol-Burgas,
the volcanoes are linear and sterile. The boundary between



central and linear volcanoes is enigmatic. Such is the boundary
of the Srednogorie metallogenic zone. The domain of linear
volcanoes is excluded from the metallogenic zonation. The
boundary between linear volcanoes and Luda Kamchya zone
is also conventional since there is a mutual penetration and
interfingering between the two facial varieties. Luda Kamchya
zone is void of metallogenic indications and for this reason is
likewise excluded from the metallogenic zonation. If there were
any metallogenic indications in this zone, then it could be
included into the Srednogorie metallogenic zone but not in the
Balkan one.

In contrast to the polygenic and polychronous Balkan
metallogenic zone, the Srednogorie metallogenic zone
developed within a narrow time interval — the Late Cretaceous,
and is confined to the domain of Late Cretaceous magmatism.
The Srednogorie metallogenic zone is superimposed upon a
basement of diverse structure and stratigraphy. After the end
of the magmatic activity and the thrusting events, i. e. toward
the end of the Late Cretaceous and during the Lutetian, the
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restructuring of the tectonic and metallogenic zones north of
Maritsa fault came to an end and they did not change to
present days (Fig. 5).
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