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PE3IOME

YcTaHoBeHa e AHTOHCKa 30Ha Ha NNacTUYHO CPA3BaHe, KOSTO Ce XapakTepuanpa C siceH SL-CTpOE)K, NOCTOSIHCTBO B OPUEHTUPOBKATA HA MUMOHUTHATa honnaums 1
NIMHEMHOCTTa Ha pasTaraHe, U eqHO3Ha4YHa NOCOKa Ha CPA3BAHETO KbM CeBep. Tae pa3suTa rmaBHO MO HXHUA KOHTAKT Ha BexeHckus NNyTOH U € HanoxeHa
NPEAMMHO BBbPXY rpaHoauoputToBaTa My HactaBka U BbpXy [bnrupenckara rpyna. MurnoHuTHaTa (*)OI'IVIaLLVIFI B 30HaTa ce npechya ot He,qeq)opMMpaHM annuToBsu
XuUnu Ha nnyToHa U Halt-BEPOSTHO e 06pa3yBaHa B Kpasi Ha XEPLIMHCKUS TEKTOHCKN LkbI. KbCHoannuickuTe Bb3Ceamu W HaBrnaum S npecuyar koco. Teaun pasnomu
Ha KpPEexXKo Cps3BaHe Ca CbCpeaoTOYeHU B OBE UBULK. tOxHaTa BKMtouBa AHTOHCKMS Bb3ces, a cesepHata — BesxeHckus HaBnak, [keMuHCKusi Bb3ced-HaBnaK,
Mevewkus Bb3cen, KawwaHckus Bb3cef-HaBnak w CBI/ILI.[VII'IJ'I&SKVIFI anoxToH. Pasnomute oT Tasu CeBepHa MBUUa Morat fa ce u3non3yeaT 3a OTAendHe Ha

PasHOBBb3PaCTHN (paHHO- " K'bCHoaJ'II'IVIﬁCKM) TEKTOHCKWN eauHnLN.

BBLBEAEHME

tOrosanagHuaT cknoH Ha 3naTuwko-TeteBeHcka Crapa
NnaHuHa Mexay 3naTuLWKKUS NPOX0A U C. AHTOH, C U3KMKYeHne
Ha OunHaTa My 4acT, 4o cera He e 6un obekT Ha aeTamnHu
reoNioXKM u3cnegBaHus. ETO 3awo, OT onucaHusTa Ha
YCTAHOBEHW OTAENHM hparMeHTW OT TbHKOBM W Pa3rOMHM
ctpykrypu (Mywkapos, 1927; KameHos, 1936; Manges, 1942;
Tpawnues, 1961; LlaHkos, 1961; Kyikun u MunaHos, 1970;
Kyikue u gp., 1971; AuToHOB, 1976) M OT pervoHamnHo-
TekToHcknTe 06obuweHns (BoHues, 1961; BoHyeB u Kapa-
rionesa, 1961; VopmaHos u ap., 1965; BpubnsHcku, 1971;
Yewntes, 1971; LlaHkos, 1995; Yewwwmtes u ap., 1995 u gp.),
Ce norny4aBaT NpPOTUBOPEYMBY NPEeSCTaBM 3a CTPOEXa Ha TO3u
paioH. BbB Bpb3ka C M3SICHSIBAHe Ha MepCrnekTuBUTe 3a
€HOOTEHHN 3MaTo-CynuaHN OpyasBaHus, paiioHbT Oelwe
kaptupaH B M 1:25 000 (enes u agp., 2000). Llenta Ha
HacTosilaTa paboTta e ga ce uM3noxar pesynTaTuTe 3a MecTo-
MOMOXEHNETO, reOMeTpusITa, OPUEHTUPOBKATA, KMHEMaTuKaTa
W Bb3PACTOBUTE B3aMMOOTHOLUEHWSI Ha HOBOYCTAHOBEHa
NMacTMyHa 30Ha Ha Cpsi3BaHe W Ha M3BECTHUTE OT
npeLLwecTBaLTe NPOy4BaHNS annuACKM Bb3Ceam U HaBnaLm.
lpaHMLaTa MeXay BMCOKO- M HWUCKOMETaMOPGHMTE CKanw,
paskpuBalla ce B 3naTWLLKWS NPOXO[ 4 3anafHO OT C. AHTOH,
npuemaHa 3a MNOCT-, CMH- WNM AOMeTamopdeH HaBnak
(MaHges, 1942; LiaHkos, 1961; Kyitkud n Munaxos, 1970; Usa-
HOB W Ap., 1987 n op.), Wwe Obae xapakrepuaupaHa B fpyra
cTatus.

PernoHanHa reonorus
3anapHata vacT Ha 3natuwko-TeTteBeHcka CTapa nnaHuHa
Croped MOBEYETO M3CredoBaTenu BKMKOYBA YacTu OT [ge

roNnemn TEKTOHCKM €OMHULM, 03HaYaBaHW C PasnuyHu UMeHa.
CeBepHaTa €OuMHMLA MbpBOHAYanHO € OMUCBaHa kaTto
ETtpononcka aHTuknuHana (KameHos, 1936), a no-kbCHO kaTo
LlentpanHobankaHcku aHTuknuHopuin (Kyiikud v MunaHos,
1970), LUnnyeHcku aHTMKNMHOpMIA (Bonues, 1971), LUnnyeHcka
Crapa nnanuHa (Yewwtes, 1971) unu ETpononcka eauHuua
(UaHkos, 1995). HOxHaTa eauHuLa e XxapakTepusupaHa kaTto
M3TOYHa YacT Ha CBoreHckata aHTuknuHana (Kameros, 1936)
nnn CsoreHcknst aHTuknuHopui (Kyikud 1 Munanos, 1970),
ceBepHa YacT Ha CpeAHoOropckus aHTUKNIWMHOpWIA (BOH4eB,
1961) urmn Yenonewka eguHuua (LaHkos, 1995). MpanuuaTta
Mexgy ABeTe eOMHMUM Ce MpueMa OT BCUYKM aBTOpW 3a
TEKTOHCKA M € onucBaHa kato 3apbankaHcku AbnbouMHEH
pasnom (BoHues, 1961), KawaHckn HaBnak (KymkuH u
MunaHos, 1970) nnm DxemuHckn Bb3ces (BpwonsHcku, 1971;
Yewwmres, 1971).

Mo 6unoTo Ha 3naTuLko-TeTeBeHcKaTa NnaHWHa ceBepHaTa
eOvHMUa e npefcTaBeHa OT ronsima  cybeksaTtopuarHa
aHTUKIWHamNHa rbHKa, W3BecTHa kato ETpononcka wnm
LlenTpanHobankaHcka aHTMkNWMHanma. Ts ce cxBawa oT
noseyeto aeTopu (KynkuH n MunaHos, 1970; KyiikuH u gp.,
1971; AHToHOB, 1976 1 Ap.) KaTo Hail-3anagHa BTopopaspesHa
rbHKa B obxBata Ha LleHtpanHoBankaHckus wnu LunyeHcku
AHTUKIMHOPWIA WM AaHHUTE OT CbeeaHu obnactu (Haves, 1963;
AHToHOB, 1971; 1976 1 gp.) nokassart, ye e opmupaHa B
Kpasi Ha paHHaTa 1 Npeau KbCcHaTa kpeaa (aBcTpuicka asa).
flokata W € wuarpageHa OT HWUCKOMETaMOP(MHM Ckann ¢
paHHoManeo3oiicka Bb3pacT, OTHacsHM KbM bepkoBckaTta
nvnn Ounrugenckata rpyna u [poxoTeHckaTa cBuUTa, KakTo U
OT rPaHOANOPUTATE Ha KbCHOXEPLIMHCKNS BeXeHCKUs nnyToH.
Ot meso030iickaTa MaHTUSt U KXHOTO 11 Gedpo ca 3anaseu
HAKOMNKO W30MMpaHN Marnku paskputus OT MSACBYHMLM U
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BapOBMLM C [ONHO- M cpefHoTpMacka BbapacT (MeTpoxaHcka
TepureHHa u Vickbpcka kapboHaTHa rpyna).

fOxHaTa eguHMLa uMa bHKOBO-HaBMayeH CTpoex. T4
BKITIOYBa Marku cparMeHTu oT MbHKOBW Beapa, usrpagenu ot
FOPHOKPEAHN CEAUMEHTHU CKamnu, BbPXY KOUTO MO HaAMbXH
pasnomu ca HaBrneyeHn JoKkaMOPUACKM THaNCK 1 Naneo30ncKu
HUCKOMETaMOP(HM CKamv W TpaHWUTOMAW, MpoLeneHn oT
FOPHOKpEOHW CYOBYNKaHCKM Tena M pdaiiku. HarbBaHeTo 1
pasnoMsBaHETO B eAMHWLATa Ce CBbp3Ba C MOCTKPEAHO —
napaMuIACKO UM UMNMPCKO CTPYKTYpoobpasyBaHe.

MnactuyHa 30Ha Ha cpsA3BaHe

Mpn HacTOALETO MpoyyBaHe, MO MPOTEXEHWE Ha HOXHUS
KOHTaKT Ha BexeHCKus rpaHOAMOpUTOB MAYTOH, CEBEPHO U
ceBepo3anagHo oT C. AHTOH (cur. 1), Bewe ycTaHoBeHa
cybekaTopuanHa nnacTuyHa 30Ha Ha Cps3BaHe, KOSTO Lie
03HauMM Kato AHTOHCKA 30Ha Ha Cps3BaHe. Ta Ce CbCToM
[MaBHO OT MWIIOHWTM W ORACTOMUIOHUTN U B MOAYMHEHO
KOMMYECTBO OT KATaKMaauT-MUNOHUTU W MPOTOMMUIIOHUTA'.
OvmkuHata e Hap 3 km, pebenunata - 500-700 m, a
HaKIoHbT - 50-60°/0.

lMoBeyeTo OT NpefwecTBaWMTe U3CNEA0BATENN, Makap Aa
He Ca uOeHTU(MUMpanM 30HaTa KaTo  CaMOCTOSITENEH
€NeMEHT B CTpOEXa Ha paiioHa, ca onucBanu ckanute i.
Mywkapo (1903) 3a nbpBM MbT  CrOMeHaBa  3a
“rpaHUTOrHaMCK” CEeBEPHO U CEBEPON3TOYHO OT C. AHTOH U Iy
onpeaenst kato ‘“amdubon rpaHuTOrHamcKu” W “XNoput
rpaHuTorHaiick’. Boryes (1908) noTBbpXgaBa HaNMYMETO WM,
HO U3TBHKBA, Ye HAMa psi3ka rpaHuLa Mexay TaX U “TUINYHUTE
rpanutn’. Mo-kbcHO MaHpeB (1942) coblo otbensissa, uye
rpaHo4nopuTLT BEIM30CT [0 KOHTaKTa C Naneo30nCkuTe ckamnu
e “rHancucuumpaH, a Ha MecTa u MUIoHUTU3MPaH”. KyinkuH un
Mwunanos (1970) n Kyikun n gp. (1971) oTpasssart Ha kapTute
CM “30Ha Ha KaTaknasa u MUMOHUTM3aLNS” HEMOCPEACTBEHO Ha
ceBep W ceBepo3anaf oT Bp. [DKEMUHCKM kaMbK U CcMsTaT, Ye
TS € CBbp3aHa C ABWkeHusTa no KawaHckus Haenak. Cnopen
TAX, “nexawiuTe oTnpen rpaHoAMopuTM Ha pascrosiHue 300-
800 m npen 4enoTo Ha HaBnaka ca CUIHO HalncTeHu”. To3u
Bb3rnea ce cnogens v ot Benyes u ap. (1973), kouto onuceat
CEeBEPHO OT BP. [DKEMWHCKM KaMbK “kaTaknasupaHu u
MWUIOHUTU3NPAHU OMOPUTU W TPaHOAMOPUTW” W “UBMYECT
MUITOHUT”.

lMnacTnyHata 30Ha Ha CPsi3BaHE € HaroXeHa rmaBHO BbpXY
paHOAMOPUTOBaTa HacTaBka Ha BexeHckus nnyToH U
YaCTWYHO BBPXY 3€MEHOWMCTHUTE CKanu (MeTaneuTn K
MeTaanesponenuTi) Ha [bnrugenckata rpyna u  Bbpxy
QVOpUTKM OT MbpBaTa HactaBka Ha nnytoHa. CeBepHaTa 1
rpaHnLa e CbBCeM MOCTENEHEeH npexon KbM BCe Mo-cnabo
HALUMCTEHN PaHOMOPUTA W OMOPWUTW, B MHTEpBan ¢ BMaMMa
pebenmuHa ot 200 go 600-700 m. HOxHaTa rpaHMUa CblUo €
MOCTENMEHEH MPEXOL KbM HUCKOMETaMOpP(HUTE ckanu Ha
Hdvnrupenckara rpyna.

CeBepHO OT 30HATa Ha Cps3BaHe, rpaHOAMOPUTOBMST
MPOTONUT € M3rpafieH OT Me30KpaTHU CKanu, CPeaHo Ao

€[PO3bPHECTM, C MAcMBHA TeKCTypa. MaBHM MWHEpanu ca
nnarvoknas, kanues gengwnat, keapl, amcuoon n GuoTut.
Tean MuHepanu YyyacTByBaT B Pa3NUYHM  KOMMYECTBEHM
CbOTHOLUEHMS, TMOpaau koeTo ce OTaensT amdubon-
BuotutoBn, OuoTMTOBM ¥ amdmbONOBN  rPAHOAMOPUTU.
[MopuUTOBMAT NpOTONMT € MenaHoKpaTeH, ApeGHO3bPHECT,
u3rpageH rmaBHO OT Mraruoknas, amgubon, GuoTUT 1 Manko

KBapL,

Ha tor oT 30HaTa Ha cpsisBaHe ce paskpuBaT ckanu Ha
[bnruaenckata rpyna — rmasHO MeTanenuTM M MeTaanes-
PONENUTY, U3TPafIeHI OT XTOPHT, CEPULIMT, MYCKOBMT, KBapL| 1
anbuT, ¥ peaku 3bpHa OT enuaoT, PYTWUM, LMPKOH U PyOHM
MuHepanu. CTpykTypaTa UM e MuKponenupmobractosa Ao
MuKponenuoorpaHobnactoea.  Cropes  KonMYecTBEHUTE
CbOTHOLLEHMS Ha MaBHUTE CkanoobpasyBally MUHepanu ce
OTAENST PUIUTK (KBAPLI-CEPULIMTOBM LLMCTM) W KBAPLI-XTIOPUT-
cepuumMToBYM WmcTi. MeTaanesponuTh ce HabnioaaBat psako
KaTo TBbHKM MPOCHOMKK, a MeTancamuTu ce Ccpeliat Kato
eQVHUYHM CrioeBe cped MeTanenutute. B gonuHata Ha
EneHcka peka W ceBepo3anafHO OT Bp. [PKEMUHCKM KaMbK
obaye, Te ce pedyBaT PUTMAYHO B Mayka C XapakTep Ha
(hnuLLKa anTepHaLus.

/3meHeHusiTa B CbCTaBa M CTPYKTypHUTE 0COBEHOCTW Ha
ckanuTe Mo MPOTeXeHWe Ha 30HaTa Ha cpsi3BaHe NO3BONsBaT
OTAENSHETO Ha TPW JOMEHa — LieHTPpaneH AOMEH OT MUINOHUTU
1 6nacTOMUIOHUTM, CEBEPEH AOMEH OT rPaHOLMOPUTOBM W
YaCTWYHO [MOPUTOBW MPOTOMUIIOHUTI W HOXEH [OMEH OT
MUINOHUTU3NPaHN 3€NMEHOLNCTHN ckanu. Mopaau nocTeneH-
HOTO M3MeHeHWe Ha rpagneHTa Ha AedopmaLmsTa, rpaH1LmuTe
Mexgy JOMEeHUTE ca rpafaumMoHHmM 30HK ¢ aebennHa 10-50 m.
Camo B 3anagHata 4acT Ha 30HaTa , Mexzay EneHcka peka u p.
MagxapuH, B AMOPUTOBMS NPOTONKT ce HabniogasaT aHacTo-
MO3HO pa3KIOHSBALUN Ce TECHU 30HW Ha CPsA3BaHE, Mexay
KOUTO MMa TNeLeBMOHM Tena OT crnabo HalMCTEHW Wnu
paBHOMEPHO3bPHECTY ANOPUTH.

LleHTpanHuaT QOMEH, C Halt-MHTEH3MBHa aedopmaumsi, uma
aebenuHa ot 30 o 120 m u ce pasnonara Ha pascTosiHie oT
Hakonko [0 10-15 m CeBEpHO OT I0XHWS KOHTAaKT Ha
BexeHckus nnyToH. MunoHutute M GnacTOMUNOHWTUTE B
JOMeHa Ca OYHO-MBMYECTW CKanW, B KOWTO ce Habniopaea
PENMKTOBa  MarMathyHa  MUHEpanHa  acouuauus  OT
nnarvoknas (onuroknas-aHgeswH), 6uotut, amdwmbon, u
€0VHUYHM 3bpHA OT KarveB penawnat (MUKPOKMMH), PSOKo
anaHWT, a MeTamopHaTa MuHepanHa acouuauus e oT
HanmbHO NpeKpuCTanuaupan Keapl, CEpuUMT, enuaoT u
XNopwuT.  PEnUKTOBMAT  nnarMoknas € npeacrtaBeH  oT
KpucTanmoknacT M mopdupoknacth.  buotutbTt €
yepBeHoKagsIB, 3acerHaT OT MyCKOBWTM3aLWS C OTLENSHETO
Ha enuEoT U MpaWecT XEens3o-TUTAHOBM  MPOLYKTH.
PenukToBnaT amcnbon, kakto M anaHuTa, Cbllo obpasyeat
nopcgmpoknactn.  MeTamopqoreHHUsT  KBapL, € HambiHO
npekpucTanuaupan v ce Habnogasa B MBMUM C NEHTBYHA U



MO3aeyHa CTpyKTypa. Tean MBMUM Ce pedyBaT C JIELLOBUAHM
LOMEHM, W3rpafieHn OT (PUHOKPUCTANMMHHKA Mopagn pPeayKuus
Ha pasmepuTe CepuuMT, Nnaruoknas 1 enuaoT. paHnLmuTe Ha
nopdmpoknacTute B no-rofsiMaTa ci YacT ca pe3opbupanu,
HO MOHsikora ca 1 pesku. Mpeobnapasat oBanHUTE U NO-psaKo
BIMOBaTM  NOPUPOKNACTH, ycriopefHo  Ha
conmayusta.

Tabnuua 1

YOBIDKEHU

[MPOTOMWUNOHUTATE U KaTakNaCTUYHUTE MWMOHWUTM OT
CEBepHust JOMEH Ce OT/INYABaT C MO-TONIEMUTE CW Pa3MepU u
npeobnagasallo brnoeatata ¢opMa Ha nopdmpoknacTuTe.
lnarnoknasoBuTe NOPGUPOKIACcTM YecTo ca ¢ AecopmupaHa
KpuCTarHa peLueTka v kataknasa no nepudepusra.

MukpoghomocHuMKU Ha OtoHWIIUGhU, nepneHOUKYNSIPHU Ha ¢honuayusima u ycnopedHu Ha nuHelHocmma (X-Z npepesu), anedaHu
KbM U3MOK 3a obpasyu om e2paHoOUOPUMOBU MUMOHUMU Om AHMOHCKama 30Ha Ha cpsaseaHe(Qz-keapy ; Bi- 6uomum; Ms-
myckosum; KFs- kanuee pendwnam; All- anarum; Ser- cepuyum; N Il): a — u 6 — S-C’- cmpoexHu 83aUMOOMHOWEHUST U CIl00eHU
pubu; 8 — uMbpUKayUOHHa cmpykmypa 8 nopgupokiacm om K-ghendwinam ¢ aHmumemuyHU MUKPOPa3IoMU; 2 — (hpaeMeHmupaH
anaHumos nopghupoKnacm, NnPeceyeH om CUHMEMUYHU U aHmumemudHu Mukpopasnomu; 8 — cmodeHa puba, npeceyeHa om

aHmuUmMemUYHU MUKPOCPA38aHUS; e — crtodeHa puba



MMJ’IOHVITVI3I/IpaHI/1Te nenMTn U anesponennutin OT HXHUA
OOMEH CbabpXaT anod)msm OT rpaHoOANOPUTOBUA NPOTOJINT,
KOUTO Ca NPOMEHEHU B NPOTOMUINOHNUTN.

MnacTnyHata 30Ha Ha cps3BaHe uma sAceH SL-CTpoex, C
LOMVUHMpALLW MUOHUTHA (PONMaLMs U MUHEparHa IMHEHOCT
Ha pastsraHe. Te ca obycrioBeHn OT nrockonapanenHata
NHENHATa NpeanoyMTaHa OpUEHTUPOBKA Ha  CHOAEHWUTEe
MWHEpanuM UM MWHepanHu arperath, AbArUTE OCM  Ha
nopcupoknacTute M HaboraTeHWTe Ha KBapL WnW cnogu
LOMEHM.

OpveHTupoBkaTa Ha MurnoHuTHata conuauus e 80-100°/50-
70° Ha tor. TS NOYTW HaMbMHO CbBMafa C OPUEHTUPOBKATa Ha
OCOBMSI KNMBaX B CkanuTe Ha [bnrugenckara rpyna. 3anagHo
OT [ONMHaTa Ha p. EneHcka u Ha ceBep OT C. AHTOH Tasu
connauus e HarbHaTa B CaHTMMETPOBM U JELIMMETPOBMN KUHK-
rbHKK (Tabn. 2, 6).

JIuHeHoCTTa Ha pasTaraHe nexu B NMOCKOCTUTE Ha
MWUNOHWUTHaTa donuauus. T Hal-4ecTo e cybnapanenHa Ha
NMHUSITA Ha CTpaHaTa Ha MUNOHWTHaTa connaums. Ypes
MWUKPOCTPYKTYPHU  CUHKWHEMATWYHM  KpuTepun  (Passchier,
Trouw, 1996), B neT OpueHTUpaHM ckanHW obpasum ot
pasnuyH1 JOMEHW Ha nnacThyHaTa 3oHa Gelue onpeaeneHa
rocokara Ha cpsasaHe. Mukpockonckute HabniofeHns Ha S-C
CTPOeXU, O-NOPGMPOKNACTM, CIIOAEHN puby 1 ap. B Npepesu,
YCTOPeHN Ha JIMHEHOCTTa Ha pasTAraHe M nepneHau-
KyNSIpHW CMPSIMO MUNOHMTHaTa honmaumsTa nokassar (Tabn.
1), 4e Mo 30HaTa e OCBLUECTBEHO Bb3CEOHO, CEBEPHOBEP-
FEHTHO Cps3BaHe. 3a U3ACHABaHe Ha KuHemaTukata Ha
nnactuyHata  fgecdopmaums  obaye, ca  Heobxogumu
LOMbHUTENHN AETANHN U3CNEABAHNS.

MnactyHaTa 30Ha Ha cpsi3BaHe Mexay Bp. [DKeMUHCKM
kambk 1 6unoto mexay pekute MamkapuH n bydym e cpsizaHa
KOCO 1 MpWMOKpPUTA OT anoxToHa Ha [pKeMMHCKuS Bb3cen-
HaBnak. Tsl BEPOSITHO € dhopMMpaHa B Kpasi Ha XEpLMHCKs
TEKTOHCKW LIMKBI, Thil KaTo Ce Mpecuya oT HeaedopMUpaHm
annuToBM XUIv Ha BexeHckus nnyToH (Tabn. 2, B).

Pa3nomu Ha kpexko pa3pylwaBaHe

HsKONKO Manku M30onMpaHu paskpuTWsi HA CKanuTe Ha
NACbYHWMKOBATA 3agpyra C TYPOHCKa Bb3pacT, Cpeq LNCTUTE U
cunutute Ha Jbnruaenckata rpyna B MOLHOXMETO Ha HKHUS
CKMOH Ha 3natuwkaTta nnaHWHa, Mapkupat cnegute Ha
KbCHORMMWUACKM Pa3NOMHM HapyLlieHus.. Tean paskputus ca
OCTaHKM OT OefpaTa Ha KbCHOANMMWUIACKM TbHKWM, CPs3aHW OT
HagmbxHM pasnomu. OT tor KbM CeBep, B paiioHa ca
npeacTaBeHy parMeHTH OT YETUPU OTHOCUTENHO NO-ToNemMu
pasnoma — AHTOHCKMSI Bb3cef, [PKeMUHCKWSI Bb3ced-HaBnaK,
BexeHckus Haenak u KawaHckusi Bb3cef-HaBnak 1 Tpu no-
Markv — Bb3cef CeBepHO oT c.Libpkauile, Meyellkn Bb3cea 1
CBULMNMA3KM anOXTOH.

AHMOHCKUAM 8b3Ce0 € YCTaHOBEH M HOMMHMPaH OT KynkuH
n MunaHoB (1970) kato “AHTOHCKM HaBnak’.lpu HacTosLeTo
npoyysaHe Oelwe yTOYHEH XOObT Ha pasnoma, KoMTo
npogbikasa Ha 3anag npe3 CaHbp Aepe W 3aBbpLUBA [0
banmbm pepe. PasnombT uma nocoka 80-85° u HakmoH 60-
70%0. BucAWOTO My KpWno, M3rpageHo OT MUrMaTuUaupaHu
rHancu ¥ ckanm Ha [wnrgenckata rpyna (metabasuty,
MeTarpaHuTL, hensuTi, KBapL-XnopuT-CEpULMTOBM LWMCTA U

UNKUTH), HALTHXHO € cpsisaHo OT 3apbankaHckus pascep.
NlexalloTo Kpuno € CbCTAaBEHO [MaBHO OT (UIUTW Ha
[Jvnrupenckata rpyna M CcamMo Ha OTHAENHM  MecCTa,
HenocpeACTBEHO NOJ Bb3CeaHaTa MOBbPXHUHA, Ca 3anaseHu
CKan Ha TypoHCKaTa MACbYHWKOBA 3agpyra.

CeBepHo OT c. Libpkeuwle, Ha okono 300 m C3 ot
AHTOHCKMS Bb3ced, Ce Habniopasa Apyr Mambk Bb3cef, no
KOMTO ckanuTe Ha [bnrugenckata rpyna Bb3CSAaT TyPOHCKM
Meprenn n Manko TAno ot KBapu-aHaesnTi.

[DxemuHckusm eb3ced-Hasnak € yCTaHOBEH M HOMUHUPAH OT
MunaHos v ap. (1964) kato “[xeMuHCKku Bb3Ceq” 1 C TOBa UMe
e onuceaH oT BpbbnsHckm (1971). Mo-kbcHO € pasrnedaH ot
Kyitkud n Munatos (1970) n Kyikue v gp. (1971) kato Hai-
M3TOYHa YacT Ha “KawwaHckus HaBnak’. Benues v gp. (1973) ro
Xapaktepuaupar kato “KawaHcku Bb3ced-Haacen’. XoabT Ha
pasfiomMa ce npocreasisa [LOCTOBEpPHO OT CeBepo3anagHus
Kpail Ha . AHTOH B 3anagHa nocoka 4o fonvMHaTa Ha p. bouym
¥ nopagyu TOBa ro npuemMame 3a CaMOCTOSITENHO HapyLUEHue.
KaptupaHata OT Hac pasnoMHa creja camo B OTAENHM
yyacTbly cbBnaga C pasfioMHATE JNWHWKM, [afdeHu OT
npeaLLecTBallmMTe M3CnesoBaTenu.

OT c. AHTOH, KbeTo pasnombT € oTceveH oT 3apban-
kaHckusi pasced, Ao KanumaH pepe (jorosamagHo OT Bp.
[IKEMMHCKM Kambk), pasnomMHaTa 3oHa uma HaknoH 30910
(Tabn. 2, 1), a Ha 3anag cTaBa No-CTpbMHA — 40 45-50°/10.
3oHaTa uma npomeHnuea gebenvHa (ot 0,5 m go 8-12 m) u
BKIMIOYBA WBUYECTA TEKTOHCKA Opekya W TEKTOHCKa rMuHa
(Tabn. 2, @, e). Makcumannute nebenvHn ca M3MEpeHu B
MamxapuH fepe u KanumaH gepe. Tam nonureHHnTe KbCoBe
Ha Opekvata, ¢ auametbp 1-5 cm, ca pobpe 3armagexu u
3a00neHn.

BbB BUCALLOTO KpUIO, PeC. anoXToHa Ha Bb3cea-HaBnaka,
ca NpeacTaBeHW [MaBHO (DUNUTM U MbNYMBA LIKCTW OT
[bnrugenckata rpyna, a no Macvsa Ha Bp. [KEMUHCKM Kambk
W M3TOMHO OT Hero ce HabniogaBaT KBapLOBW OMOPUTM W
CbBCEM MaNKO rpaHOAMOPUTH, KOMTO M3rpaxpaaT no-gorHa
MMOpPUKALMOHHA NracTuHa, paskpuBalia ce MHOro Aobpe B
neBus (ceBep-ceBeponaTodeH) bpsar Ha p. XKuthuua (Tabn. 2,
0). B nexawoto Kpwuno, pecn. aBTOXTOHA, Ce paskpuBaT
unuTK, KBapL-XTTOPUT-CEPULIMTOBM  LUMCTM U hruLwKaTa
anTepHauus ot [bnruaenckata rpyna, a ceeepo3anagHo Ot
Bp. ,U,)KGMVIHCKVI KaMbK — MUITOHUTK OT NflaCTU4YHaTa 30HA Ha
Cpsi3BaHe.

3anagHo ot Bp. [DKeMWHCKM KaMbK, Bb3Ced-HaBNaKbT €
pasMecTeH OT MeT Manku HanpeyHW pasnoMi C BEpOSiTEH
oTcenaeH xapaktep. C Haii-ronsiMa BuAMMa XOpM3OHTanHa
amnnutyga ot okono 500 m e oTcefgbT, KOWTO Ce cneau
HenocpeacTBEHO Ha U3TOK OT p. EneHcka. Ton e
cybeksaTopuaneH, ¢ nocoka 10° u gbrwkuHa Hag 1 km.

BexeHckusim Hagnak € yctaHoBeH oT Manpaes (1942) u no-
KbCHO € pasrmexgaH KaTo 3anagHO MpOOgbITKEHWE Ha
CraponnaHuHcKk1s rpaHuTeH Haenak (BoHues, 1961; Borues 1
Kapartonesa, 1961) wnn LleHTpanHobankaHckus HaBnak
(Mlopmaros u ap., 1965). Kyitkuu u ap. (1971) ro o3Hauasat
KaTo “BexxeHcku osan oT HaBnaka” unu “BeXeHcKkn anoxToH”. B
paioHa monaga CbBCEM Manka 4acT OT 3anafHus Kpail Ha



HaBnaka ¢ AbmkiHa okono 300 m. o Hero Ha M3TOK OT
l'ywesa peka, MUrMaTU3UPaHU THaWCKU Ca HaBMEYEHWU BbPXY
ckanuTe Ha Jbnruaenckara rpyna.

KawaHckusm eb3ced-Hasnak e yCcTaHoBEH OT Tpalnnes u
Tpawnvesa (1956) MunaHos u ap. (1964) n Tpawsves (1961),
kaTo “abnboka AMCMOKAUMOHHA NMWHMS’, @ € HaWMeHyBaH OT
MunatoB u gp. (1964) kato “KawaHcka aucnokaums” u
“KawaHckn Haenak” (KyinkuH u Munaxos, 1970; Kyinkuu u gp.,
1971). Cnopeg MwunaHoB w gp. (1964), “KawaHckata

Tabnuua 2

AMCNOKaUMs Ha W3TOK Ce Cheau No  ceBepo3anagHus,
CEBEpHUS U M3TOYHMS CKNOH Ha Bp. Ceuwum nnas, npes Kypy
Aepe Ao torosanagHo ot X. banka. KyiikuH n Munanos (1970)
n KyimkvH v gp. (1971) npogbmxasaT xoga Ha pasnoma Ao
3anafgHo OT C. AHTOH, npuemaiikv [hxeMUHCKMS Bb3ced-HaBnak
3a Heroea Hal-3To4Ha Yact. pu HacToSALWETO M3cneasaHe,
BbMPEKM LieneHacouennTe HabmogeHust okono M. KawaHa u
no macvuea Ha Bp. CBMWM nna3, He HamepuxMe CUTYpPHU
TEpPEHHN [OoKasaTesncTBa 3a [OCTOBEPHO MpOCneasiBaHe Ha
KalwaHcknst Bb3ced-HaBnak Ha u3Tok oT X. KawaHa u B

a — KoHmakm mex0y MUITOHUMU3upaHu anegponenumu Ha [vieudenckama epyna (DdO1) u epaHoduopumosu munoHumu (1Pzy)
CW om ep. [xemuHcku KambK (noerned kem 3anald); 6 — KpeHynupaHa MUioHUmHa onuayusi 8 ueHmpanHusi domeH Ha
nnacmuyHama 30Ha Ha cpsiseaHe, CC3 om c. AHmoH (noaned kbm 3anad); e — duopumosu (IPz;) u epaHoduopumosu (IIPz,)
NPOMOMUIOHUMU, npeceyeHu om HedeghopmupaHa annumoea xuna, C3 om EneHcka peka (noened KbM ceseposanad); e —
naHopama Ha [PxemuHckusi 8b3ced-Haenak, 8p. [kemuHcKu kambk (noened kbm 3anad); O — mekmoHcka bpekya 8 0CHogama Ha



2paHoduopumosa anoxXmoHHa nnacmuHa Ha [hxemuHckusi eb3ced-Hagnak, donuHama Ha p. umHuya; e — uguyecma mekmoHcka
bpekya Ha [IxeMuHckus ebsced-Hasnak, donuHama Ha p. MadxapuH (noaned Kbm U3mok)

ponvHata  Ha  Knuceksomcka  peka.  ETo  3auo,
OTbXECTBABAHETO My C HaBraka Mo mMacvea Ha Bp. Cauwm
nnas, npuemaH 3a 4act ot ETpononckus Haenak (AHTOHOB,
1976), wnm ¢ Bb3ceda ceBepHo OT Bp. Meyew, ocrasa
npobnematnyHo. B yvactbka okono M. Kawada, Bb3cen-
HaBMaKbT MMa MOCOKa M3TOK-3anag u HakmoH 40-50°t0. Tam
TOW € YCTaHOBEH CbC CUTYPHOCT Ype3 peauua COHAaxM no
HAKONKO NpocunHK Muunm (Tpawwnues 1961).

Meyewxkusm eb3ced e ycraHoBeH oT Kyikud n MunaHos
(1970) n Kyikun m pp. (1971), kouto ro orbensissat Ha
KapTUTe U pa3pesuTe CU KaTo MarbK CaTeNMTEH Pasriom,
npecuyal, “anoxtoHa Ha KawaHckus Haenak”’.  [lpu
HaCTOALLEeTO  MpoyyBaHe Bb3cedbT Oewe npocneneH
[OCTOBEPHO Camo Ha cesep 0T Bp. MeyeLw, no npoTexeHne Ha
okorno 700 m no KoHTakTa Mexay ckanute Ha [bnrugenckarta
rpyna W €egHo  rpaHuT-nopduposo  TAno. Ton  uma
cybeksaTopuanHa nocoka ( 80-90°) 1 noTbBa C HaKMIOH OKOMo
60° Ha tor. YcTaHOBSIBaHETO Ha NPOAbIMKEHNATA My B 3anagHa
W M3TOYHA MOCOKa € 3aTPYAHEHO OT NuncaTta Ha pPaskpuTus n
0T eaHoobpasHus xapakTep Ha ckanute Ha [wunrugenckata
rpyna.

Ceuwjunniaskusim anoxmoH € YCTaHoBeH OT KyikuH 1
Mwunanos (1970) u Kyikun u ap. (1971), kouTo ro pasrnexaart
KaTo M3TOYHO MpoabImkeHue Ha KalwaHckusa Haenak. Mo-kbCcHO
TOW e npuemaH 3a yact oT ETpononckus Haenak (AHTOHOB,
1976). HaBnayHaTa  NMOBBbPXHWHA,  MpocredeHa  no
CeBepo3anagHns W CEeBEPOM3TOMHWS CKIMOH Ha Bp. Cauwwim
nnas, ce Mapkupa CHO OT TrpaHMLaTa MeXdy KOHTaKTHO-
NpoOMeHeHnWTe ckanu Ha [bnrugenckata rpyna (Mbn4ney
WKCTW M XOPH(EN3u), U anoXTOHHU TPAHUTOWAM U TPaHuT-
nopdupm, MO KOSITO Ca 3amaseHn ThHKM MewWwy OT TPUacku
NACbYHMUM Ha [leTpoxaHckaTa TepureHHa rpyna M CbBCEM
Manko Baposuuy ot Wckbpckata kapboHatHa rpyna (dur. 10).
Monerato notbBaara Ha FOIOW HaBnayHa noBbPXHUHA UMa
HaknoH 15-25°. Kakto Gewe wu3TbkHaTo Mo-rope, B
KnucekbolickaTta peka v KopayHCKOTO Aepe nunceaT CUrypHu
TEPEHHW aHHW 3a CBBbP3BaHETO Ha CBULLMNNA3KUS anoXTOH C
KawaHckua HaBnak. B gonuHata Ha Kypy pepe, HOU ot Bp.
Ceuwwm nnas, Oele ycTaHoBeHa cybekBaTopuanHa pasnomHa
30Ha C XapakTep Ha Bb3CeA-HaBIaK, KOSTO Ce MPoCneasBa Cbe
CUIYPHOCT camo no npoTexeHne Ha okono 250-300 m. 3oHaTa
UmMa HaknoH 45-55° Ha tor u 6 Morna ga Obae M3TOYHO
npogbmkeHne Ha CBULLMNNA3KNS anoxToH UM Ha Meyewwkus
Bb3Ces.

MatouHo ot M. [oBepapHuka o p. Bouym, wupoko ce
paskpueaT unuTn 1 mbnumen wuct. B Canbp aepe u p.
CnaBum OCKbAHUTE UM PA3KPUTWS ca 3acerHaTi oT CBRavnLla
W ocpyTwa U ToBa MNpaBM MPaKTUYECKM HEBBL3MOXHO
npocneasiBaHETO Ha Pa3fOMHM 30HM.

TbJIKYBAHE 1 3AKIMKOYEHNE

AHTOHCKaTa 30Ha Ha Cps3BaHe ce xapaktepuanpa c: 1) acex
SL-cTpoex W MOCTOSHCTBO B OPUEHTMpOBKaTa  Ha
MWMOHWTHaTa ONMaLmMs U NUHENHOCTTa Ha pasTsraHe; 2)

€[HO3HayHa MOCOKA Ha CpsA3BaHETO B TpUTe [OOMeHa; 3)
LEHTParnHUAT [OMEH C HaW-WHTeH3uWBHa pJedopmauus e
NPUBBP3aH [MaBHO KbM HXHIS KOHTAKT Ha BexeHCkus niyToH;
4) npu HaBMM3AHETO B  MOPUTOBMS  MPOTOMUT W
3eneHOWNCTHUTE Ckanu Ha Jbnruaenckata rpyna, To3u AOMeH
npexoxga B TECHW, aHACTOMO3HU 30HM Ha Cpsi3BaHe, CbC
3anaseHn Mexgy TAX no-cnabo  AedopmupaHu  unu
HegedOopMMpaHK Neln OT NpoTonuTa; 5) HepedopmMupaHu
annuToBM XMIK OT NIYTOHA cexkaT MUNOHUTHaTa honuaums; 6)
KbCHOQNMUACKW pasnoMi Ha KPeXKo CpsidBaHe nmpecuyar Koco
11 HanpeyHo NnacTu4HaTa 30Ha Ha CpPsi3BaHe.

Bb3 OcHOBa Ha W3TbkHATUTE OCOBEHOCT MOXE da ce
[OMyCHe, Ye HeedHOPOAHaTa mnyacTyHa fAedopmauys B
AHTOHCKATa MWIIOHMTHA 30HA € MPOsIBEHA Ha 3HAuMTENHa
AbnBounHa B Kopata, Mo BpeMe Ha e[HOKPATHO, BEepOSITHO
KbCHOXEPLMHCKO [ehOpPMALMOHHO CbBMTHE, HEMOCPELCTBEHO
creq BHeApPABAaHETO W 3aCTMBAHETO HA BeXeHckua MiyToH.
MbpBOHaYanHaTa kaTaknacTudHa aedopMauns B rpaHo-
OMOpUTATE M OMOpUTMTE € [0Bena [0 pedyuuMpaHe Ha
rofieMMHaTa Ha 3bpHaTa B MUKPOCKONCKM 30HU Ha CPpsi3BaHe 1
e nocreABaHa oT NnacTuyHa aedopmaups.

KbcHoannuiickuTe Bb3Ceau W HaBnaum ca pasnpedenequ B
Ase wBuun. HOxHaTa MBMLA BKMIOYBA AHTOHCKMS Bb3ced W
Marnkus Bb3ceq ceBepHo oT c. Libpkeuie. CeBepHata vneuua
obxsawa BexeHckus HaBnak, [hkeMUHCKuS Bb3ced-HaBnak,
Mevewkuss  Bb3ced, KawaHckus — Bb3ced-HaBnak U
CBUWMNNA3KNs  anoxToH. TpeTupaHeTo WM  Kato  edHa
HenpekbCcHaTa pasfnoMHa 30Ha e npobnematuyHo, nopagu
nuncata Ha HagexgHu nonesu kputepuu. lo-BeposiTHO € fa
Ce Kacae 3a Kyn1CHO pasnorioxeHn CaMoCTOATENHU Bb3Ceau 1
HaBnauy ¢ MMBpUKaLW BbB (DPOHTANHUTE UM YacTy.

V|3ﬂ0ﬂ3yBaHeTO Ha pasnoMUTe OT CeBEpHaTa MBMLUa 3a
pa3rpaHn4aBaHETO Ha TEKTOHCKM eduHULN C paHHOHI'II'IVIVICKVI n
KbCHOANMUACKK CTpOEX MOXe pfda Ce CMATa 3a ,q06pe
000CHOBaHO OT NMOMNEBUTE AaHHMW.
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ABSTRACT

The newly established Anton ductile shear zone is characterized by distinct SL fabric, constant orientation of mylonitic foliation and stretching lineation,
and uniform top-to-north shear sense. It follows the southern contact of Vezhen pluton and is superimposed mainly on its granodiorite phase and the
rocks of Dalgidel Group. The mylonitic foliation within the zone is cut by undeformed aplite veins of the pluton and most probably was formed towards the
end of the Hercynian tectonic cycle. Late Alpine reverse faults and thrusts intersect the zone obliquely. These brittle faults are concentrated in two strips.
The southern one includes the Anton reverse fault and the northern — the Vezhen thrust, Dzhemina reverse fault-thrust, Mechesh reverse fault, Kashana
reverse fault-thrust and Svishtiplaz allochthone. The faults of the northern strip may be used to divide tectonic units of different age (Early and Late
Alpine).

INTRODUCTION

The southwestern slope of Zlatitsa-Teteven Mountain
between Zlatitsa pass and Anton village was not subject of
detailed geological investigations until now, except its ridge
part. That is why the descriptions of the established separate
fragments of fold and fault structures (Poushkarov, 1927;
Kamenov, 1936; Mandev, 1942; Trashliev, 1961; Tsankov,
1961; Kouykin and Milanov, 1970; Kouykin et al., 1971;
Antonov, 1976) as well as some regional overviews (Bonchev,
1961; Bonchev and Karagyuleva, 1961; Yordanov et al., 1965;
Vrablyanski, 1971; Cheshitev, 1971; Tsankov, 1995;
Cheshitev, 1995 and others) suggest contradictory ideas about
the structure of the region studied.

The region was mapped in scale 1:25 000 in view to reveal
its prospective for endogenic gold-sulphide ore mineralizations.
This work presents some results of this mapping concerning
the location, geometry, trend, kinematics and temporal
relationships of a newly established ductile shear zone and of
some Alpine reverse faults and thrusts known from previous
studies. The boundary between the high-grade and low-grade
metamorphic rocks, cropping out in Zlatitsa pass and west of
Anton Village and assumed to be a post-, syn- or pre-
metamorphic thrust (Mandev, 1942; Tsankov, 1961; Kouykin
and Milanov, 1970; Ivanov et al., 1987 and others), will be
characterised in another paper.

Regional setting

Most of the previous investigators of the western part of
Zlatitsa-Teteven Mountain assumed that it comprises parts of
two large tectonic units, designated by different names. The
northern unit was at first described as Etropole anticline
(Kamenov, 1936), and later — as Central Balkan anticlinorium
(Kouykin and Milanov, 1970), Shipka anticlinorium (Bonchev,
1971), Shipka Stara Planina (Cheshitev, 1971) or Etropole unit
(Tzankov, 1995). The southern unit was characterised as

Anton shear zone. It comprises mainly mylonites and
blastomylonites and less commonly cataclasite-mylonites and
protomylonites. This zone is more than 3 km long, 500-700 m
thick, dipping 50-60° to the south.

Most of the previous investigators have described the rocks
in this zone but failed to recognise it as an independent and
important element of the regional structure. Poushkarov (1903)
first mentioned “granitogneisses” north and northeast of Anton

eastern part of the Svoge anticline (Kamenov, 1936) or Svoge
anticlinorium (Kouykin and Milanov, 1970), northern part of
Sredna Gora anticlinorium (Bonchev, 1961) or Chelopech unit
(Tsankov, 1995). All authors assume that the boundary
between these two units is tectonic. It has been described as
Sub-Balkan deep-seated fault (Bonchev, 1961), Kashana
thrust (Kouykin and Milanov, 1970) or Dzhemina reverse fault
(Vrablyanski, 1971; Cheshitev, 1971).

Along the ridge of Zlatitsa-Etropole Mountain, the northern
unit is represented by a large anticlinal fold, known as Etropole
or Central Balkan anticline. Most of the authors (Kouykin and
Milanov, 1970; Kouykin et al., 1971; Antonov, 1976 and others)
consider it to be the westernmost second-order fold in the
confines of the Central Balkan or Shipka anticlinorium. The
data from adjacent territories (Nachev, 1963; Antonov, 1971;
1976 and others) demonstrate that it was formed at the end of
the Early and before the Late Cretaceous. Its core is built up of
Early Proterozoic low-grade metamorphic rocks, referred to the
Berkovitsa and/or Dalgidel Groups and Grohoten Formation,
as well as of granodiorites from the Late Hercynian Vezhen
pluton. Several small and isolated outcrops of its Mesozoic
mantle and southern limb are preserved. They comprise
sandstones and limestones of Lower and Middle Triassic age
(Petrohan Terrigenous and Iskar Carbonate Group).

The southern unit is a fold-and-thrust structure. It comprises
small fragments of fold limbs, built up of Upper Cretaceous
sedimentary rocks. Precambrian gneisses as well as Paleozoic
low-grade metamorphic rocks and granitoids, intersected by
Late Cretaceous subvolcanic dykes and bodies, are thrusted
over them along longitudinal faults.

Ductile shear zone

During the present investigation, a subequatorial ductile
shear zone along the southern contact of Vezhen granodiorite
pluton was recognised (Fig. 1). It will be designated further as

village and described them as “amphibole granitogneisses”
and “chlorite granitogneisses”. Bonchev (1908) confirmed their
presence, but emphasised that there was no sharp boundary
between them and “the typical granites”. Later Mandev (1942)
also mentioned that the granodiorite close to the contact with
the Paleozoic rocks was “gneiissified and in places
mylonitized”. On the maps of Kouykin and Milanov (1970) and
Kouykin et al. (1971) a “zone of cataclasis and mylonitization”
is shown immediately north and northwest of Dzheminski
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Kamak Peak. These authors assume that the zone is related to
the movements along Kashana thrust. According to them “the
granodiorites lying at the front of the thrust are strongly
schistose at a distance of 300-800 m”. This opinion is shared
by Velchev et al. (1973f), who describe “cataclised and
mylonitized diorites and granodiorites” as well as “striped
mylonite” north of Dzheminski Kamak Peak.

The ductile shear zone is superimposed mainly on the
granodiorite phase of the Vezhen pluton and partly on the
green-schist rocks (metapelites and metaaleuropelites) of
Dalgidel Group and the diorites of the first phase of the pluton.
The northern boundary is a very gradual transition to less and
less schistose granodiorites and diorites, in an interval of
visible thickness 200 to 600-700 m. The southern boundary is
also a gradual transition towards the low-grade metamorphic
rocks of Dalgidel Group.

To the north of the shear zone, the granodiorite protolith is
represented by mesocratic rocks, medium- to coarse-grained,
of massive texture. Principal minerals are plagioclase,
potassium feldspar, quartz, amphibole and biotite. Due to the
fact that these minerals participate in different quantities,
amphibole-biotite, biotite and amphibole granodiorites can be
recognised. The diorite protolith is melanocratic, fine-grained,
built up mainly of plagioclase, amphibole, biotite and a little
quartz.

To the south of the shear zone, the rocks of Dalgidel Group
crop out. They are represented mainly by metapelites and
meta-aleuropelites, comprising chlorite, sericite, muscovite,
quartz and albite as well as rare grains of epidot, rutile, zircon
and ore minerals. Their structure is microlepidoblastic to
microlepidogranoblastic. According to the quantities of the
principal rock-forming minerals, phyllites (quartz-sericite
schists) and quartz-chlorite-sericite schists are recognised.
Meta-aleurolites are rarely observed as thin interbeds while
metapsammites form single layers amongst the metapelites. In
the valley of Elenska river and northwest of Dzheminski Kamak
Peak, they form a packet of rhythmic flysch alternation.

The changes in the composition and the structural features
along the shear zone allow the recognition of three domains:
central — formed of mylonites and blastomylonites, northern -
of granodiorite and partly diorite protomylonites and southern —
of mylonitized greenschist rocks. Due to the gradual changes
of the deformation gradient, the boundaries between the
domains are transitional zones 10-50 m thick. Only in the
western part of the zone, situated between the rivers of
Elenska and Madzharin, anastomically ramificated narrow
shear zones are observed in the diorite protolith. Pods of
slightly schistose or equigranular diorites occur amongst them.

The central domain of most intensive deformation is from 30
to 120 m thick. It is situated at a distance of several to 10-15 m

north of the southern contact of Vezhen pluton. The mylonites
and blastomylonites of the central domain are augen-striped
rocks featured by relic magmatic mineral association
comprising  plagioclase  (oligoclase-andesine),  biotite,
amphibole, single grains of K-feldspar (microcline) and rare
alanite. The metamorphic association includes entirely re-
crystallized quartz, sericite, epidot and chlorite. The relic
plagioclase is represented by crystaloclasts and
porphyroclasts. ~ Biotite is  red-brown, affected by
muscovitization with separation of epidot and dusty iron-
titanium products. The relic amphibole as well as the alanite
form porphyroclasts as well. The metamorphogenic quartz is
entirely re-crystallized and forms strips of lenticular and mosaic
structure. These strips alternate with pods domains built up of
fine-crystalline (due to dimension reduction) sericite,
plagioclase and epidote. The boundaries of the porphyroclasts
are usually resorbed but sometimes are sharp. Oval and rare
angular porphyroclasts elongated parallel to the foliation
prevail.

The protomylonites and cataclastic mylonites of the northern
domain are distinguished by larger size and prevailing angular
shape of the porphyroclasts. Plagioclase porphyroclasts
possess frequently deformed crystal lattice and cataclasis
developed along their periphery.

The mylonitized pelites and aleuropelites of the southern
domain comprise apophyses of the granodiorite protolith,
altered to protomylonites.

The ductile shear zone exibits a distinct SL-fabric of
dominating mylonitic foliation and mineral stretching lineation.
They are determined by planar-parallel and linear preferred
orientation of the mica minerals and mineral aggregates, the
long axes of porphyroclasts and domains enriched in quartz
and mica.

The orientation of the mylonitic foliation is 80-100%50-70° to
south. It almost entirely coincides with the trend of the axial
cleavage of the rocks of Dalgidel Group. To the west of the
valley of Elenska River and to the north of Anton Village, this
foliation is folded in cm and dm kink-folds (Table 2, b). The
stretching lineation lies in the planes of the mylonitic foliation.
Usually it is subparallel to the dip line of the mylonitic foliation.

The shear sense was determined by means of
microstructural synkinematic criteria (Passchier and Trouw,
1996), recognised in five oriented rock samples which were
collected from different domains of the ductile zone. The
microscopic observations of S-C’ fabrics, ¢ - porphyroclasts,
mica fish etc. in thin sections parallel to the stretching lineation
and perpendicular to the mylonitic foliation demonstrate (Table
1) that a thrust shearing top-to-north took place. Additional
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Table 1

Micro-photographs of thin sections at right angles to foliation and parallel to lineation (X-Z sections) looking up towards the east for
the samples of granodiorite mylonites of the Anton shear zone (Qz — quartz; Bi- biotite; Ms- muscovite; KFs- K-feldspar; All- allanite;
Ser- sericite; N 1l): a and b — S-C*- fabric relationships and mica fish; ¢ - tiling structure in K-feldspar porphyroclast with antithetic
micro-faults; d - fragmented allinite porphyroclast, intersected by synthetic and antithetic micro-faults; e — mica fish intersected by

antithetic micro-shears; f— mica (biotite) fish

detailed investigations are required to clarify the kinematics of
the ductile deformation.

The ductile shear zone between Dzheminski Kamak Peak
and the ridge separating the rivers of Madzharin and
Bouchoum is obliquely cut and covered by the allochthone of
Dzhemina thrust. This zone was probably formed at the end of
the Hercynian tectonic cycle, because it is intersected by
undeformed aplitic veins of the Vezhen pluton (Table 2, c).

Brittle faults

Several small and isolated outcrops of rocks from the
Turonian sandstone formation are exposed amongst the
schists and phyllites of Dalgidel Group in the southern foot of
Zlatitsa Mountain. They mark the traces of Late Alpine faults.
These outcrops are relics of Late Alpine fold limbs, which are
cut by longitudinal faults. From south to north, three relatively
larger faults are traced — Anton reverse fault, Dzhemina
reverse fault-thrust and Kashana reverse fault-thrust, as well

FOANIHMK Ha MunHo-eeonoxkus yHugepcumem “Ce. MeaH Purncku”, mom 45 (2002), caumbk | TEOJTOT U A

2



Anmoros M. u dp. MITACTUYHA SOHA HA CPA3BAHE U1 PA3/IOMU HA ...

as two smaller faults — Mechesh reverse fault and Svishtiplaz
allochthone.

The Anton reverse fault was recognised and nominated by
Kouykin and Milanov (1970) as “Anton thrust”. During the
present study, the fault was traced more accurately in the field.
It continues to the west across Sanardere valley and ends into
Balamdere valley. The fault trends 80-85° and dips 60-70°S. Its
hanging wall, built up of migmatized gneisses and rocks of
Dalgidel Group (metabasites, metagranites, felsites, quartz-
chlorite-sericite schists and phyllites) is cut by the longitudinal
Sub-Balkan normal fault. The footwall comprises mainly
phyllites of Dalgidel Group and only locally, immediately
beneath the reverse fault plane, the rocks of the sandstone
formation (Turonian) are preserved.

The Dzhemina reverse fault-thrust was established and
nominated by Milanov et al. (1964f) as “Dzhemina reverse
fault” and described by Vrablyanski (1971). Later it was
considered by Kouykin and Milanov (1970) and Kouykin et al.
(1971) as the easternmost part of “Kashana thrust”. Velchev et
al. (1973) named it “Kashana reverse fault”. The fault is traced
reliably from the western end of Anton village to the valley of
Bochoum River to west. That is why it is assumed here as an
independent rupture. The fault trace, mapped during the
present study only in separate areas, coincides with the fault
lines given by the previous investigators. From Anton village,
where the fault is cut by the Sub-Balkan normal fault, to the
valley of Kalimandere (southwest of Dzheminski Kamak Peak),
the fault zone dips 30%S (Table 2, d). To the west it becomes
steeper — up to 45-50°/S. The zone includes banded tectonic
breccia and tectonic clay (Table 2, e, f). Its thickness varies
from 0,5 to 8-12 m. Maximum thickness was measured in
Mandzharindere and Kalimandere River. There, the diameters
of the breccia polygenic clasts are 1-5 cm. They are well
polished and well rounded. (Table 2, f).

The hanging wall, i. e. the allochthone is built up mainly of
phyllites and knotty schists of Dalgidel Group. Quartzdiorites
and very small outcrops of granodiorites are exposed in the
massif of Dzheminski Kamak Peak and to the east forming a
lower imbrication plate along the left (north-northeastern)
riverside of Zhitnitsa river (Table 2, ). The foot wall, i. e. the
autochthone, comprises phyllites, quartz-chlorite-sericite
schists and a flysch alternation of Dalgidel Group. Northwest of
Dzheminski Kamak Peak it includes mylonites of the ductile
shear zone.

West of Dzheminski Kamak Peak, the reverse fault-thrust is
replaced by five small transversal faults of probable strike-slip
character. The strike-slip with largest visible horizontal
amplitude of about 500 m is traced immediately to the east of
Elenska River. Its trend is subequatorial (10°) and the length is
more than 1 km.

The Vezhen thrust was recognized by Mandev (1942) and
later was considered as a western continuation of the Stara
Planina granite nappe (Bonchev, 1961; Bonchev and
Karagyuleva, 1961) or Central Balkan thrust (Yordanov et al.,
1965). It was described by Kouykin et al. (1971) as “Vezhen
part of the thrust” or “Vezhen allochthone”. A small segment
(about 300 m long) of the western termination of the thrust is
exposed in the western part of the region studied. Along this

segment east of Gusheva River, migmatized gneisses are
thrust over the rocks of Dalgidel Group.

The Kashana reverse fault-thrust was recognised by
Trashliev and Trashlieva (1956f) and Trashliev (1961) and
described as a “deep dislocation line”, but it was named by
Milanov et al. (1964) as “Kashana dislocation” and “Kashana
thrust” (Kouykin and Milanov, 1970; Kouykin et al., 1971).
According to Milanov et al. (1964), the “Kashana dislocation
may be traced to the east along the northwestern, northern and
eastern slopes of Svishtiplaz Peak and across the valley of
Kouroudere River to the southwest of Balkan Chalet. Kouykin
and Milanov (1970) and Kouykin et al. (1971) continue the fault
trace to the west of Anton Village, assuming the Dzhemina
reverse fault-thrust to be its easternmost part.

Despite the detailed observations around Kashana mine and
along the ridge of Svishtiplaz Peak during the present
investigation, reliable field criteria to trace the Kashana reverse
fault-thrust to the east of Kashana Chalet and in the valley of
Klissekyoi River could not be found. That is why its
identification with the thrust along the ridge of Svishtiplaz Peak,
assumed to be part of the Etropole thrust (Antonov, 1976) or
with the thrust traced north of Mechesh Peak, is still
problematic. In the area around Kashana mine, the reverse
fault-thrust trends east — west, dipping 40-50° to south. There,
it was proven by a number of boreholes along several profile
lines (Trashliev, 1961).

The Mechesh reverse fault was established by Kouykin and
Milanov (1970) and Kouykin et al., 1971), who showed it on
their maps and sections as a small satellite fault, intersecting
“the allochthone of Kashana thrust”. During the present study
the fault was traced reliably only to the north of Mechesh Peak
at a distance of about 700 m along the contact between the
rocks of Dalgidel Group and a granite-porphyry body. Its trend
is subequatorial (80-90°) and its average dip is about 60° to
south. The tracing of its continuations to the west and east is
obstructed both by the lack of exposures and the uniform
character of the rocks of Dalgidel Group.

The Svishtiplaz allochthone was recognised by Kouykin and
Milanov (1970) and Kouykin et al. (1971), who argued that this
fault was the eastern continuation of Kashana thrust. Later it
was assumed to be part of the Etropole thrust (Antonov, 1976).
The thrust plane is traced along the northwestern and
northeastern slopes of Svishtiplaz Peak. It is distinctly marked
by the boundary between contact-metamorphic rocks of
Dalgidel Group (knotty schists and hornfelses) and
allochthonous granitoids and granite-porphyries, where thin
lenses of Triassic sandstones (Petrohan terrigenous Group)
and very small outcrops of limestones (Iskar carbonate Group)
are preserved (Fig. 10). The thrust plane dips gently 15-25° to
SSE. As mentioned above, there are no reliable field data in
the valleys of Klissekyoi and Kouroudere River in order to
relate Svishtiplaz allochthone with Kashana thrust. In the valley
of Kouroudere river, southeast of Svishtiplaz Peak, a
subequatorial fault zone determined as reverse fault-thrust
was observed. It could be reliably traced only at a distance of
250 - 300 m. This zone dips 45-55° to south and could be the
eastern continuation both of Svishtiplaz allochthone or of
Mechesh reverse fault.
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a — contact between milonite aleuropelites of Dalgidel Group (DdO1) and granodiorite mylonites (yOPz,) NE of Jemminski Kamak
peak (look to west); b — crenulated mylonite foliation in the central domain of the ductile shear zone NNW of Anton village (look to
west); ¢ — diorite (OPz,) and granodiorite (yOPz,) protomylonites, intersected by undeformed vein of aplite NW of Elenska river (look
to northwest); d — general view of Jemmina reverse fault-thrust and Jemmina peak (look to west); e — tectonic breccia in the base of
a granodiorite allochthonous flake of Jemmina reverse fault-thrust in the valley of Zhitnitsa river; f — banded tectonic breccia of
Jemmina reverse fault-thrust in the valley of Madzharin river (look to east)

East of Govedarnika locality to the river of Bochoum,
phyllites and knotty schists crop out. In the valleys of
Sanardere and Slavisi rivers, their scarce exposures are
affected by landslides and rock-falls, which make the tracing of
fault zones practically impossible.

DISCUSSION AND CONCLUSION

The Anton shear zones is characterised by: 1) distinct SL-
fabric and constant trend of mylonitic foliation and stretching
lineation; 2) identical shear sense in the three domains; 3) the
central domain is most intensively deformed and is related
mainly to the southern contact of Vezhen pluton; 4) within the
diorite protolith and the green-schistic rocks of Dalgidel Group,
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this domain transitionally passes into narrow, anastomosing
shear zones with preserved, slightly deformed or undeformed
pods of the protolith among them; 5) undeformed aplitic veins
of the pluton intersect the mylonitic foliation; 6) the ductile
shear zone is obliquely or transversally cut by Late Alpine
brittle faults.

On the basis of the features mentioned
above, 1t could be assumed that the
inhomogeneous ductile deformation of the
Anton mylonitic zone took place at
significant crustal depth, during a single,
probably Late Hercynian deformation
event, immediately after the intrusion and
cooling of the Vezhen pluton. The primary
cataclastic deformation of the granodiorites
and diorites lead to reduction of the grain
size in microscopic shear zones and
subsequent ductile deformation.

The Late Alpine reverse faults and thrusts are concentrated
in two strips. The southern one comprises the Anton reverse
fault and the small reverse fault north of Tsarkvishte Village.
The northern strip includes Vezhen thrust, Dzhemina reverse
fault-thrust, Mechesh reverse fault, Kashana reverse fault-
thrust and Svishtiplaz allochthone. It is problematic to treat
them as an uninterrupted fault zone due to lack of reliable field
criteria. They probably represent independent en-echelon
reverse faults and thrusts with imbricated frontal parts. The use
of faults from the northern strip to distinguish Early Alpine and
Late Alpine tectonic units is well argumented by the field data.
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