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PE3IOME

YenonelukaTa BynkaHcka CTPYKTYpa € reHeTUYeCKM CBbP3aHa C NIeBU OTCEAHM ABIKEHWS MO en-eluanoHupaHi NeBi CTbNanoBuaHN cerMeHTi Ha 3apbankaHckus
AbNnboYeHeH pa3noM, B pe3ynTtar Ha TPaHCTEH3NOHEH PEXMM Ha HanpexeHneTo. MNpe3 KbCHaTa kpeda (KOHMAC-CaHTOH), B “MOCTa” MeXAy TX (Pa3nOMHUST CErMeHT
¢ nocoka 50, cBbp3Ball ABaTa CerMeHTa CbC cybekBaTopuanHa nocoka), ce obpasyBa OTBOPEHO MPOCTPAHCTBO OT TWNa Ha “uagbpnanute” (pull apart) 6aceitHu. B
TOBa MPOCTPAHCTBO Ce KOHLIEHTPUPAT EKCMMO3MBHUTE M edy3vBHU MPOAYKTM Ha BynkaHa C aHAe3WToB CbeTaB. Cb3faBa Ce MMHEHO yAbMKeHa BynkaHcka
nocTpoitka ¢ nocoka 50°. B kpast Ha eTana, B LeHTpanHaTa i (rbprnosa) 4acT, Ce BHeapsBaT aHAe3vTOBM Tena, YAbIKEHW B CbllaTa nocoka. BbB dyHaameHTa Tesun
Tena ce Habnoaaeart npeavmHoO nog dopmara Ha cunose. C BHeapsiBaHETO UM e CBbP3aHO (POPMUPAHETO Ha XMApOTepMarnHa cuctema, KosTo obycnaes rmasHaTa
pyaHa MuHepanu3auns B Hax. Yenoned u Hax. Bosgon. Mpes kamnaHa TPaHCTEH3VOHHMS PEXUM Ce CMEHS C TPaHCMPECMOHEH, Pe3ynTaT OT AECHU OTCenHM
OBWXEHUS N0 pasnoma. 3aBbpluBa BynkaHckaTa AerHOCT W ce hopMupa GnMLLKW TPOT Mo NpoTexeHue Ha otceante. Cned macTpuxta ToW Ce HarbBa ABYKPATHO:
mMbpBO ce 0bpa3syBat cybekBaTOpHUanHu Bb3CEaM, HaBMaLy 1 MbHKW, KOUTO B kpasi Ha TpaHCNpecusiTa e NpeorbBaT W doopMupaT No3vTUBHA JynnekcoBa CTpyKTypa
OT Tuna “nanmoBo AbpBO”. HeoTekToHCka excTeHans copmupa 3naTuwiko-MMpponckus eaHocTpaHeH rpabeH, kato CTbnanoBugHata B MaH TpaekTopus Ha
orpagHus 3agbankaHckus pasceq yHacneassa TpaekTopusTa Ha Abnb0YMHHOTO pasnomsBaHe, popmupano YenoneLukara BykaHcka NOCTPoOMKa.

BBbBEAEHUE

YenonewkusT BynkaH Ce Hamupa B HeMocpencTBeHa
Brmsoct go c¢. Yenoney, Cocpuiicka obnact. B cTpykTypHO
OTHOLIEHWE TOW nonaga Ha rpaHuuata wmexgy Crapo-
nnaHuHckata u CpegHoropckata CTPYKTYPHU 30HW (BOHYEB,
1971), kaTo MOMNOXEHMETO My Ce KOHTponuMpa OT [Ba
per1oHanHu pasnoma: 3agbankaHckus Abn6OYMHEH pasnom
(BoHues, 1961) n MaHartopckata kpunTopynTypa (LiBeTkos,
1974). B CbBpeMeHHWs CTPYKTYpeH nnaH ByfkaHckaTa
MoCTpOViKa e pasfeneHa Ha fBe YacTyu (CeBepHa U tokHa) oT
3apnbankaHckus pasced, KOWTO Ce CXBala KaTo HeoTek-
TOHCKA M3sBa Ha 3apbankaHckus ObNOOYMHEH pasnom.
BynkaHbT € obpa3yBaH npe3 KbcHaTa kpega (koHuac —
kamnaH). [lpogykTute My ca HOMWHMPaHW OT Moes u
AntoHoB (1975) kaTo Bosgoncks uneH Ha Yenonelukata
CBWTA, KOATO MpefcTaBnsBa efHa CEeAMMEHTHO-BYMKaHO-
reHHa acounauus (koHWac-kamnaH). Yact oT BynkaHckaTta
MnocTpoiika Ce paskpuBa Ha MNOBBLPXHOCTTA B CEBEPHOTO
kpuno Ha 3apbarkaHckus pasced, Kato warpaxga rnasHO
W3TOYHaTa LiEHTPUKNMHANA Ha YenonelukaTa CUHKNMHaNA.
Tyk ce HabniogaBa (PyHOAMEHTHT 1A, W3rpajeH OT AoKaM-
Bpuiickn BMCOKOMETaMOPMHM Ckanu, MeTamopdo3npaHn B
3eneHoWMCTeH paumec ckanu Ha [barugenckara rpyna
(BeHA-kambpui) N TPAHCTPECUBHO W OUCKOPAAHTHO Nexalla
BbPXY TsX NACBYHMKOBA 3adpyra (TypoH). 3HauuTenHa yact
OT ByfKaHcKaTa NOCTPOMKa € MoKpuTa OT MbCTPW (CMBM W
po3oBu) Baposuuu (MupkoBcka cBuTa, kamnaH) ¢ aebenuHa
or 0 po 40 m M HsAKONKOCTOTMH MeTpa Aeben nuLkn
komnnekc (YyroBuLika CBMTA, KaMNaH-MacTpuxT). B okHOTO
NOTbHANO KPWNO Ha pasnoma, ByrKaHckaTta CTPyKTypa
3aegHo C (hyHOAMeHTa W KbCHOKpeaHaTa 1 MOKpWBKa, ca
ckputn nog geben 250-300 m kBaTepHEpPeH [LenyBuarHo-
nponysuaneH wreind. W B [BeTe kpuna Ha pascepa,
CTPYKTYpaTa e u3yyeHa B JbnbounHa C MHOXECTBO COHAAXM
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W MWHHW 13paboTkW, HaNpaBeHW BbB BPb3ka C MPOYYBAHETO U
eKcnnoaraumsTa Ha  MeAHO-3MaTHO-MMPUTHOTO — Haxopwmiie
Yenoney (nokanuanpaHo M3LANo BbB BYNKaHCKaTa nocTponka) u
C MPOYYBaHETO Ha 3NaTHO-MOMMMETANHOTO XUNO0BPa3HOTO Hax.
Boagon, pa3nonoxeHo Ha HAKOMKO KM CEBEPHO OT Hax. Yenoney
(BBB (hyHOAMEHTa Ha BYnKkaHa).

NPEOXOOHW NPELCTABN

lpeAcTaBnTe 3a reHeanca U OCHOBHWUTE €Tanu B €BOMKOLMSTA
Ha ByNKaHckaTa CTPYKTypa Ca M3NOXeHW B peaunua (poHZoBY
pgoknagn u nybnukaumm . B nybnukaumute po 1968 rop.
(BpbbnsHcku n gp.,1959; LiaHkos, 1961; Tep3ues, 1966; 1968 n
Ap.) ce cuuTa, Yye CTpykTypata e popMupaHa B pesyntar Ha
€0HOAKTHa aHAe3nToBa BYMKaHCKa epynuus, nocnedsaHa oOT
XMApOTepManHa  MpoMsHAa M pygHa  MUHepanuaauus.
Mytadpumes (1967a; 1967b; 1968) cvanasa AeTaitnHa cxema 3a
reHesuca Ha BynkaHckaTa CTpykTypa. Knio4oB MOMEHT B Hesl e
pa3fenNsHETO Ha BYNKaHCKUTE CKanmn B Yenomewukoto pyaHo
none Ha “paHHN CEeBEpHW JauuTyh (aH4e3uTO-JaumuTh)” 1 “KbCHN
IOKHW aHgesuT’. B nopeanua no-kbeHu nybnukauum (Moes w
AnToHoB, 1976; AHTOHOB M Moes, 1977; Monos 1 MyTadumes,
1980; Monos, Bnagumupos, bakappxues, 1983; Bnagummpos,
1984; Bnagumupos v onyaposa, 1987; Popov and Kovachev,
1996 u pgp.) TasmM cxema Ce YTOuHsSBA UM AeTainnavpa.
CbBpemMeHHUTE  MPeACTaBM 3@ TEHETUYHMS  Mofen  Ha
BYNKaHckaTta cTpykTypa ca 0606LieHn Hain-gobpe ot Popov and
Kovachev (1996). Tesn aBTOpu OTAENAT edHa KbCHOKpEAHa
Enawko-Yenoneluka marmaToreHHa CTPyKTypa C KOMMMEKCEH
Xapaktep, CbCTOSllla Ce OT HEe3aBUCUMW  MarmMaTOreHHM
CTPYKTYPH, MapKvpaLLy CaMmoCTOSTENTHW eTanu B €BOMOLMSTA HA
MarmeHus mpouec. PasnnyeHn ca cnegHUTe CTPYKTYpU: paHH
CYOBYMKaHCKM  MHTPY3uBM;  Yemonewku  BymKaH;  KbCHU
cybBynkaHCkM WHTPy3uBM W Bosgoncku BynkaH. Cunta ce, ye
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paHHWTE CyOBYNKAHCKM MHTPY3NBU Ca BMECTEHM B PasrioMu C
MCWN wn 3C3 nocoka, Kato mnocnegHuTe ca uUManu
TpaHcdopmeH Xxapaktep. [lBe OT MHOXeCTBOTO Tera,
paskpuBalyy ce CeBepHO OT C. Yeroney ce onuceat karto
CamOCTOSITENHN LLOKOOBpasHu WHTPy3uBK (ITeTpoBaeHCKM
MypraHckw), npouensaLyy SokambpuickiTe, Naneo3onckuTe
W TYPOHCKUTE Cckanu. BHeaopsiBaHETO Ha WHTPY3UBHUTE Tena
€ MnocrnegBaHo OT HOBO pasfoMsiBaHe W epo3nst Ha
nspgurHatuTe OnOKOBe, B pe3ynTar Ha KOeTO NO-KbCHUTE
edhy3MBHM CKanu MOKanHO MpUMOKPWBAT PaHHUTE UHTPY3UU.
Yenonewkust BynkaH ce obpa3dyBa npu cregpal eTan
(ceHOHCKM).  ByrkaHCKusIT — KOHyC — BkmtouBa  Oriokosw,
arnoMepatHu M nanuiHu Tycu, C peakn NaBoBM MOTOLM W
nokpoeu. Cuuta ce, Ye rbprosaTa YacT Ha BynkaHa MMa
KOMMIEKCEH CTPOEX U BKIMKOYBA HSKOMKO Heka C paguanHo-
KOHLIEHTPUYHO pa3noMsBaHe OKONO TAX (YCTaHOBEHO MO
AaHHU OT nofsemHuTe 3pabotkm). Monsma YacT OT ByNkaHa
€ NoKpUTa OT NOCTBYNKAHCKUTE KbCHOCEHOHCKM CEAUMEHTH,
a ocTaHanara e epoaupaHa. B kpas Ha edysuBHaTa AeiHOCT
Ce W3BbPLWBA PafManHO-KOHLEHTPUYHO pa3roMsiBaHe W
(hopMupaHe Ha Karngepa 4Ypes peakTMBMpaHe Ha no-cTapu
nuHenHu pasnomn. C T03M npouec ce 00sicHsiBa 3allo B
LieHTpanHaTa Yact (hyHOaMeHTbT € Ha gbnbounHa 1700 m,
Ha 3anag - Ha HAKOMNKOCTOTWH MEeTpa, a Apyrage Ce paskpuea
Ha noBbpxHocTTa. Kanpgepata e ¢ anametsp 4 km un e
3ambfiHeHa C [febena MACbYHMKOBA 3agpyra (Mmat ce
npedBua ABYCMIOAEHUTE MACHYHWLM B rOpHaTa 4acT Ha
Yenorewkata csuta, N. B.). Knchute cybBynkaHCku
WHTPY3UM Ce paskpueaT B LeHTpanHata (Yenonewka) u
ceBepHaTa (Enaluka) yact Ha pygHoTo none. B apeana Ha
YenoneLkus BynkaH Te ce BHeapsiBaT creg (hopM1paHeTo
Ha kangepata no VCU unm 3C3 pasnomu, yHacnegeHn u
pemobunuanpann oT Mbpeust eTan. MHTpyauBHUTe Tena ca
AaikoobpasHu, kaTo Han-ronsamoTo e Hag 2 km awnro 1 300
m wupoko. CyOByNKaHCKUTE Tena B LEHTPanHuTe YacTu Ha
ByNkaHa Cca NpeguMHO AbroobpasHu [0 KOHLEHTPUYHW B
MnaH W peakTUBMPAT MO-PaHHUTE KOHLEHTPUYHW Pa3fomM.
lMo-pedkn ca NMHENHO YObMXEeHUTe Tena, BMECTEHM B
paguanHu pasnomu. BosgonckusT BynmkaH ce onucBa kato
no-mrnag, cekyw, Yenonewkus, u ce pasmexga karto
0bpa3yBaH npe3 camocTosTENeEH eTan, nocrneasan rmasHoTo
pynoobpasysaHe B Yenonelwkoto Haxoauwle. Kato aprymeHt
3a ToBa [Monos u gp. (1983) npuBexaat ycTaHOBEHUTE OT
Mytadumes (1967a) wu TMonos u Mytadumes (1980)
PYLOKNAcTU B HEroBuUTe MpOOYyKTW. ByrkaHCKMAT Hek ce
onmMcBea CeBepHO OT ¢. Yenoney, no gonuHata Ha p. Bosgon.
NokanuanpaH € Ha MNpecyaHeTo Ha paguaneH W
KOHLEHTpUYEH pasnom OT Yenomewkata KangepHa
pasnomHa cuctema. FOXHO OT MbpnoTo ce OMMUCBaT NTaBOBM
noTOLW, NPOCTIOABALLM Ce C MOCTKANgEepHUTE NACHYHNLM.

LIEN ¥ Moaxoq

Llenta Ha HacToswaTa nybnukaumsa € aa ce Npeanoxu
HOB, 3HAUMTENHO MO-NPOCT rEHeTWYeH Mogen Ha
BYNKaHCKaTa CTpykTypa. Toi CMHTe3Wpa HalnTe NpeacTasy,
W3rpafieHn B pesynTaT Ha TepeHHU HabniogeHus 1
NabopaTopHM M3cnenBaHusi, U3BbpLUeHn npe3 1999 r., BbB
Bpb3ka C pabota no pgoroBop ¢ HaeaH Yenoney AL
ManonsyeaHn ca [aHHMTE OT PEBW3MOHHA TeOoroXKa
kapTupoBka Ha nnoy okono130 k8. Km okorno Hax. Yenoney
B M 1:25 000 u geTannHa reonoxka kaptupoeka B M 1:5 000

Ha Haxoguweto Mexgy bpeseHcka peka u Apamy gepe.
CpenHomaljabHaTta KapTUpOBKa € M3BbpLUEHA MO MeToda Ha
reonoXKoTo NpodunupaHe, a AeTalnHata - rnasHo No MeToda
Ha npocrefsiBaHe Ha reonoxkiTe rpaHuum. ManonsyeaHn ca u
MuKponeTporpadick1Te U3cneaBaHust Ha 06pasLy OT BYNKaHCK
ckanu, B3eTU npu kapTuposkata. [pu uHTepnpeTauwsTa ca
B3ETW NPEOBMA COHAAXHMTE [AHHM U Ca PEUHTEPMpPETUPaHH
aepodoTomaTepuan.

B HacToALI0TO CboBLLEHMe Ce KOMEHTUpAT CaMo pesynTaTute
OT W3CneaBaHusiTa, KOUTO 0B0CHOBaBAT NPEeaNaraHeTo Ha HoBUS
reHeTUYeH MOAEN, a AETailNIHOTO pasrnexaaHe Ha reomnoXKust
CTPOEX Ha paiioHa, WMICTPUPaH CbC ChOTBETHUTE TpaduyHm
npunoxeHus, we Gbze NpeameT Ha cregalya Nybnmkauus.

OBCBHXIAHE HA NPOBNEMUTE

TYK Lie AMCKYTUpaAMeE HSKOM KNHOYOBW 3a reHEeTUYHUS Mogen
Ha YenonelukaTa BYrkaHcka CTpyKTypa npobnemu, 0THacALLM ce
[0 obxsaTa, CbCTaBa, CTpyKTypaTta W eTanute B HEMHOTO
pasBuTHe.

V3BbplUeHNTE M3creBaHns Mokasaxa, Ye MPOAYKTUTE Ha
UenoneLukis ByNkaH BKIMKOYBAT KaKTO CTpaTUMLmMpaHuTe nasu
1 naBobpekyn, Taka 1 CyOBYyMKaHCKUTe Tena (4anku n cunoee)
BHEZPEHW B TAX, BKIIOYUTENHO U OTAENSHUTE B CaMOCTOSITENEH
eTan "paHHuM cybBynkaHCkM Tena", paskpuealum ce no PaBHuLLIKa
n bervwka pexka u no p. Bosgon, onuceaHu kato “gauuti’
(MytacpumeB, 1967) wmnu  aHgesutopauuty  (MonoB u
Mytacpumes, 1980). MMonesute HabnogeHus u nabopaTopHuTe
W3CnedBaHMs He MO3BONMXa [a Ce YCTAHOBAT KpUTEPWUM 3a
pasno3HaBaHeTO U OTAENAHETO Ha [Ba TWNa pasnuyHu Mo
CbCTaB W BpeMe Ha BHeApsBaHe CyOBYMKAHCKM aAHOE3UTH.
lMonesuTe W3cneaBaHus Mokasaxa, 4e CyOBynkaHckuTe Tena,
OMKUCBAHM KaTo “paHHK’, ca BHELPEHU He camo BbB (hyHOamMeHTa
Ha Yenonewkus BynKaH, HO CbLO W B HeroBata MOCTPOVKa.
MMeTpOBOEHCKUAT Pa3noM, OMMCBAaH KaTo MarMOKOHTpOnMpalla
CTPYKTYpa, OTAenswa “ceBepHUTE paHHW AaunTo-aHaesnTi” ot
“tlOXHUTE KbCHU aHOe3uTW’, NpeAcTaBnsBa €AHa WHTEH3UBHO
XMOPOTEpPManHoO NMPOMEHEHa 30Ha, paseuTa Ha KOHTaKTa Ha
Bosgoncknst BynkaHckM 4neH Ha Yenonelkata CBMTA CbC
cyOBYNKaHCKUTE aHOe3nTW, a kHO oT Bp. [leTpoBoeH — Ha
KOHTaKTa My CbC NACbYHMKOBATA 3aapyra (TypoH). Mo nocoka Ha
BpeBeHcka peka SICHO Ce BWXOA Kak MO TO3U KOHTAaKT ca
BHEJPEHW aHAE3UTH, OTHACAHM KbM “KbCHUTE aHae3nTn”.

MwKpOCKONCKUTE pesynTaTuTe Cblo He AaBaT OCHOBaHWe 3a
oTHensiHe Ha CyBBYMKAHCKW CKann C pasnuyeH CbeTaB. Benuku
15 obpaselia OT Te3n ckanu, B3ETW OT paskpuUTMATa NpU Hax.
Yenoney, Hax. Bosgon, Knucekbolicka peka n Kypyaepe 6sxa
onpegenenu kato egHoobpasHn amdubonosn aHaesntu. Tyk e
pegHo ga cnomeHem, ye owe Toula (1881) onpegens Ttpute
cybBynkaHckM Tena B pa3pe3a OT Knucekboicka peka kaTto
aHgesut, a BytoB (1962) v onucBa KaTto AMOPUTOBM
nopcmpuTi, HO OTBENsi3Ba M HAMMYMETO HA MPEXOAHU MeXay
aHaesnT! M OUopuToBM nopcmputi ckanu. ChbluecTByBalmTe
MaKpo- M MUKPOCKOMCKM pasnuki ca rMaBHO B CTPyKTypaTa Ha
ckanuTe, HO TOBa CMOPER HAc Ce [AbITKM Ha pasnnyHata
AbnboynHa Ha 0Opa3yBaHETO MM: Te3n OT FTOPHOTO TEYEHWe Ha
p. Bosgon (ceBepHuTE) Ca BHEAPEHM MMaBHO BbB (yHOaMeHTa
Ha ByIKaHa, QOKATO HXHUTE — BbB BYMKaHCKaTa MOCTpOMKa.
EpuHcTBEHUTE aprymeHTM 3a ToBa pasgenisiHe, KOMTO ycnsixme
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[a Hamepum B NuTepaTypata, ca onucaHn ot MyTadumes
(1967a). MbpBMAT apryMeHT e MNPUCHLCTBMETO B HOXHUTE
aHOe3nTU Ha “CepuumMTU3NPaHN, OKBapLIEHN U MMPUTU3NPaHN
[ALMTOBW KbCYeTa OT TUMA Ha paskpuBaliMTe ce JauuTh B
ceBepHOTO Geapo Ha Yenonelwkarta cuHknuHana”. Bropust
apryMeHT e cTpaTturpadckata nosvumus Ha “gauurute” — Hag
‘CUIMHO  paskbCaHuTe W CepULMTM3MpaHW B Tasu 4acT
TYPOHCKM MACBYHMLM W Ookambpuicku rHanck". Vmaitkum
npeasua Tesu fanHu, Mytacdumes (1967a) npasu u3soda, Ye
‘naumtute” ca 00pasyBaHW Mpeau rnaBHata Maca oT
BYNKAHCKM CKanu C aHaeauToB cbcTaB. Cuutame, de
OMpeSensHeTo Ha "CepuuuTM3NpaHu, OKBAapLEHW U nupw-
TU3MpaHK" KbCYeTa 3a “mauMToBU” € TBbPpAE HecurypHo. A
MO-HACKOTO CTpaTMrpadpcko MOSIOXeHWe Ha “pauutute B
ceBepHOTO 6eapo Ha Yenonelukata CUHKNMHANA" ce ObIKM
Ha (pakTa, Ye Te uarpaxgar cunoobpasHu Tena rnasHO BbB
(byHOameHTa Ha BynkaHa.

[uckyTupaiku cbCTaBa Ha ByrKaHCkuTe NpoaykTu Tpsibsa
fa orbenexum, 4e Te He ca nopgobasallo W3CnenBaHu.
Bnagummpos u  ToHyaposa (1987) onuceat TAxHaTa
reoXumnsl, Kkato OTAENsT [ABe Cepud — HopManHa u
cybankanHa. 3a CbxarneHue, He ycnsxvme Aa u3nonasame
T€3W AaHHW, 3aLL0TO Te He Ca NPOCTPAHCTBEHO NPUBBLP3aHN
W He MoraT Aa Ce NpoBepsT.

lMoneBuTe w3cnedBaHMs W WHTEpPNpeTauusaTa Ha
COHA@XHUTEe AaHHW MoKa3ga, Ye CyOBYNKaHCKUTE aHOe3uTy
no p. Bosgon u cesepHo o x. MypraHa, npefcrasnseat
€[HO ronsMo CunoobpasHo TANO, BHEAPEHO YacTUYHO BbB
(yHOoaMeHTa M YaCTMMHO BbB BYNKaHCKaTa MOCTPOMKA.
Me30CTpyKTypHUTE M3MEPBaHMs CbLLO NOTBbPXAaBaT ToBa.
B ceBepHMTE  pasKpuTMS  MIOCKOCTHUTE  CTPYKTYpM
(nnockocTeH napanenusbM MO MAarvoknasa) noTbear
nonerato (20-40°) Ha tor, kKaTo enemMeHTUTE UM CbBNagar ¢
Te3n Ha NACbYHMKOBATA 3afpyra (TYpoH), a Ha tor Te ca no-
CTPbMHUW. JlMHelHocTTa no amdmbona e MHoro aobpe
uspaseHa u nokassa KOKOWU nocoka, kaTo Hail-BEPOATHO
MapKupa pasnonoXeHWETO Ha MarMeHaTa kamepa Ha tor oT
CbBPEMEHHNTE Pa3KpuTLUS Ha CyOBYNKaHCKUTE Tena.

[pyra npobnematnyHa CTpykTypa e “Bo3gonckus BynkaH”.
Kakto 6e cnomeHaTo no-rope, TOW € CYMTaH 3a MOCTPyaeH
Bb3 OCHOBA Ha ABa (hakTa, KouTo MoraT Aa ce Habniogasat
no p. Bosgon: pygoknacty, BKMIOYEHN B HETOBUTE MPOAYKTH
(MyTacpumes, 1967a; [lonos u Mytadumes, 1980) u
3aLenBaHeTo Ha MOCReaHUTe C ABYCMIOAEHUTE NACHYHULM
OT ropHata vacT Ha Yernonewkarta csuta. [pu Hawwte
n3cneaBaHus nonagHaxMme Ha XuApoTEPManHO NPOMEHEHU
KbCOBE (OpYyZeHW C Manaxut 1 cynduam) u Ha 3anag (HxHo
1 13toyHo ot [lebenm pbT) B ropHata yacT Ha Bosgonckus
urneH, KOMTO MPeACTaBs NpoAyKTUTe Ha YenoneLukus BykaH.
OcBeH ToBa ycTaHoBMXME, Ye B LinraHcko aepe (M3TOYHO OT
LWapno aepe u toxHO oT Bp. [1eTpoBAEH), MPOAYKTUTE Ha
TO3u "BynkaH", NpeAcTaBeHM OT naBW, naBobpekun w
arnomepatoBs Tyu, Ca MHTEH3MBHO XWAPOTEPMarHO
NPOMEHeHW, C BuaWMa CyndmgHa U MEegHOOKWCHA
MWHepanu3auus. ToBa noka3sa, Ye Te3n BYIKaHCKW Ckamnu
He MoraT fJa Ce cyuaTar 3a nocTpyaHW. JlatepanHoTo
CbuUreHsiBaHe Ha ABYCMIOLEHUTE NACHYHWLM B ropHaTa YacT
Ha YenonelukaTa ceuta ¢ Bosgonckus uneH ce Habnioaasa
W Ha gpyrv mecTa (Hanp. B Yyroscko gepe, Apamy aepe u
Op.). He cbliecTByBaT M Makpo- W MMKPOCKOMCKY
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neTporpadckn  KpuTEpUM 3@  OTAENsSHE MpoaykTuTe Ha
Yenonewkuss ot “Bosponckus” BynkaH. Crpaturpadicku Te
nexar Ha eOHO HMBO - BbpXy MACbYHMKOBATa 3agpyra, a B
ropHaTa Cy 4YacT naTeparnHo Ce CbufeHsiBaT C ABYCMIOLEHUTE
nAcbyHMum (Yenonewka cauta). CTPYKTYpHO NpOLyKTUTE Ha
‘Bosgonckus  BynkaH”  M3rpaxgaT  CEBEpPHOTO  KPUIO  Ha
Yenonelukata CWHKNWHanNa, 3aeMalku  LenuaT paspes Ha
Yenoneykata ceuTa. Kbae m3vessa Torasa Bosgonckus unew,
npeacTaensealy, Yenonelukus BynkaH? Tbii kaTo He ycnsxme aa
OTKPUEM KpWUTEpUM 3a pasrpaHndaBaHe NMPOAYKTUTE Ha ABaTta
BYNKaHa, MpuemMame B HOBMS MOLEN, Ye pasrnexmpaHuTe
BYNKQHCKM CKanu ca pe3yntaT OT €AMH KbCEeH WUMMyNc Ha
YenoneLukus BynkaH.

BaxeH penep, Mapkupall Kpas Ha CMH-BYNKAHCKOTO
CTpyKTypooOpa3yBaHe M npuapyxasaljata ro xuapoTepmasnHa
JEeHOCT, ca [iBa NnacTa OT CUNMULMUTK: eanHUsT € HaboraTeH Ha
XeMaTuT, a ApYrusT - Ha MaHraH. Han-npeacTaBUTENHOTO WM
paskpuTME € B fona W3ToYHO OT [lebenu pbT, HO ToBa ChOUTHE
ce HabrniogaBa 6nM30 00 KOHTakTa Ha Yenonewkara W
MupkoBckaTa CBMTA MOYTM NOBCEMECTHO. YepBeHMKaBuTE
LIBETOBE Ha BApOBWLMTE Ha MOCreAHaTa ca pesynTtaT WMEHHO
Ha Tean BoraTm Ha Xens30 M MaHraH xuapotepmu. OCBeH uye
npeacTaBnsBaT BaxeH CbOATWEH penep, Te Mapkupar
Onm13ocTTa Ha BYNKAHCKMS LEHTBP M CBUAETENCTBAT 3a nuncaTa
Ha 3HAuUMTENHO NpekbcBaHe Mexay Yenonewkarta ceuta (no-
TOYHO HewHus Bosgonckum uneH) u  MupkoBckata cBuTa.
PasmuBbT MeXay ABETe e NoKaneH M Hail-BeposiTHO e CBbp3aH
C MO-MHTEH3WBHA [eHyaauusi OKOMO BYFKAHCKaTa NOCTPOMKA.
[lokasaTencTeo 3a TOBa Ca W ONKUCTOCTPOMHWTE SIBMEHWS B
MwpkoBckaTa CBMUTa W B ropHaTa YacT Ha Yenonelukata cBuTa,
kaTo Ha MmecTa (Hanp. B Apamy [epe) ONMUCTOCTPOMMUTE
BKII0YBAT 1 6oKoBe 10 2 M OT BYTKaHUTH.

CVHBYNKaHCKUTE Pa3noMi Ce MapkupaT OT MHTEH3WBHUTE
XMOPOTEPMANHM MPOMEHW, KOWTO Ca JMHEMHO WM3paseHn W
OYEBUHO WUMAT pasrioMHa NpefecTuHaumus. B NoBbPXHOCTHUTE
Pa3KpUTUS HAKOW OT Te3W pasnoMu ca MPUBbP3aHM KbM
KOHTaKTHUTE 30HW Ha CyOBYNKAHCKMTE aHLEe3nTW, KbaeTo e
CbCpeoTOYEHa W rnaBHaTa MuHepanu3auus. [Npeobrnapasat
CTPYKTypuTe ¢ mocoka 50°, kosTO CbBnaga C nmpedynkata Ha
3apbankaHckns pasceq B yyacTbka Mexay cenata Yenoney u

LibpkauLLe.

[pyr BaXeH 3a reHeTU4YHWUS MOAEeN Npobnem e papuanHo-
KOHLEHTPUYHATA pasnomMHa cuctema, AedmHupaHa ot lonos,
Bnagumnpos u Bakbipgxues (1983) u cnen ToBa MHOTOKpPATHO
naHcupaHa B peguua cTaTuW, CroMeHaTu no-rope. Ta ce
CBbp3Ba CbC CAMOCTOsITENeH KangepoobpasyBaTeneH eTan.
lonama 4acT OT cucTemarta € MoKpUTa OT MOCTBYIIKAHCKM
ceaumeHTn (MupkoBcka u YyroBuwka ceuta). B chBpemeHHMs
CTPYKTYpeH nnaH, p. Bosgon v [apsaH aepe HaucTuHa ochopmsT
e[jHa MOYTW W3OMETPUYHA KPBroBa CTPYKTYpa C LEHTBP OKOMO
waxta "3anag", koaTo 61 Morna ga ce AbIKM U Ha MO3anyHUs
OrokoB CTpoex Ha yHaameHTa, 0ByCrnoBeH OT ABETE OCHOBHM
perroHanHu pasnomuu cuctemu: 120° n 50°. Camo 3anagHuaT i
tparmeHT (no [apBaH Jepe) cbBmaga ¢ eauH  OT
KOHLIEHTPUYHUTE Pa3nioMM Ha CrOMeHaTuTe aBTopW. Kakto npw
TEPEHHUTE W3CNedBaHus, Taka W NP MHTEPNPETMPAHETO Ha
aepodpotomatepuany 8 M 1:25 000 u 1:50 000, He ycnsxme ga
[OKYMEHTMpame CbLLEeCTBYBAHETO Ha TakaBa COXHa CUCTeMa.
Wwaitkn npegBua, Ye ronsiMa YacT OT  CUH-BYNKaHCKUTE
CTpykTypn B oOxBata Ha Hax. Yernomey e anoXToHHa
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(Yenonewwkn HaBnak, onvncaH oT BpbbnsHcku v ap., 1961 un
MOTBBPAEH OT BCUYKM CMEABALLM U3CMEAO0BATENM) cCunTame,
ye MocT-kpeaHuTe AedopMaLUMoHHM (hasn (MapamuickaTa u
wnupckata) ca npepaboTUNM  M3LANO  CUH-BYMKAHCKWTE
CTPYKTYPM W fJa Ce TbpcM TAXHOTO MbPBOHAYAITHO
NOMNOXeHe e TBbPAE XMNOTETUYHO.

WHTepnpeTupaHeTo Ha ABYCRIO4EHUTE NACHYHWLM, pas-
kpuBaLuu ce B p. Bosgon v p. Yyrosuua B Hait-ropHaTa yact
Ha Yenonelwkata CBUTa, KaTo MbfIHEX Ha kangepata Ha
Yenonewkus BynkaH € Cblo xunoteTuyHo. CtpaTurpadp-
CKATE [aHHW MOKa3BaT, Ye Te3n MACLYHMUM NaTepanHo ce
CbUreHsiBaT C NPoAyKTUTE Ha Yenonewukus BynkaH, T.e. Te
Ca YaCTWYHO CMHXPOHHM Ha ByNKaHCKaTa [EeWHOCT W
MapKupaT no-ckopo nepudepusiTa Ha BYSIKAHCKUS KOHYC. B
Hal-ropHaTa cu yacT, 6nm3o go koHTakta ¢ MupkoBckaTta
CBWTA, Te Ce 3auenBaT C MPEeOTNOXEHU BYNKAHOKACTUYHM
Matepuanu (enuknactuTi), CbAbpXKaly XuapoTepmasnHo
NPOMEHEHN U OpYOEHU KbCOBE, HO B MO-AONHUTE HUBA Te
anTepHupart 1 ¢ naBoBW noTouw (Hanp. B Apamy fepe), a B
OTLENHN PasKpUTUS Ca U KOHTAKTHO MPOMEHEHM (M3NeYeHm)
OT cyDBYynKaHckuUTe aHaeanTn. TakbB (hakT HabnoaaBaxve B
paskpuTMsATa O MbTa . Yenoney - MecTH. OpbHKas, HXHO
OT pasknoHa 3a lwaxta "CeBep", KbdeTo ce paskpusar
(bparmMeHTV OT YenoneLLkus HaBnak.

Mpobnem 3a usscHABaHE Xapaktepa Ha BYNKaHCKUTE W
cybBynkaHckuTe CTpyKTypu B Yenonewkoto u Bosgoncko
Haxogulwa npegcTaBnsBa ronamata  gebenuHa  Ha
Bosgonckus uneH B LeHTpanHaTta yacT Ha Yenonelukara
CUHKNMHana 1 6bp30TO My U3TbHABaHe B nepudepHuTe
4acTW, T.e. MHOTO CTPBMHUST BYNKAHCKM KOHYC, KOWTO He €
XapaKTepeH 3a ByrkaHW C TakbB EKCMIO3NBEH KOeULMEHT.
He e #CHO KakbB € XapakTepbT Ha BYNKaHUTUTE,
NPOCOHAMPaHN B AbNOOKUSA CTPYKTYPEH COHAAX, M3Mon3BaH
npu  wHtepnpetauuata  (C-500) - panm ToBa  ca
arnomepatoBi Tydw wnu nasobpekun, T.. Aann ToBa e
nUpoKnacTuyeH aunec OT KOHyca Ha BynKaHa, wnu 6um
MOFTI0 Aa Ce HTEpnpeTMpa KaTo repiios daLmec.

/HTeH3MBHaTa CWH- W NOCTBYNKaHCKa npepaboTka 3aTpya-
HSIBA PEKOHCTPYKUMSITA Ha CTPYKTypuTe, Npesonpeaennu
copmupaHeTo Ha Yenonewkus BynkaH. M3xoxpaiku ot
HEOTEKTOHCKMS CTPYKTYPEH NnaH M Bpb3kata My C MocT-
ByNkaHckuTe fAedopmaumu Ha Yenonewkata CTpykTypa
(Antonov and Jelev, 2001) npegnonarame, 4e TOA €
pesyntaT OT OTBApSHETO Ha TPAHCTEH3WOHHA 30Ha,
yHacnegeHa no-kbCHO OT Miiada TpaHcnpecks (Antonov and
Jelev, 2001), chopmupaHa no npoTexeHue Ha 3apbankaH-
CKS  pasnmoMm, Ha npecuyaHeto My ¢ [laHaropckata
kpunTopynTypa (LiBeTkoB, 1974).

CTPYKTYPHWSAT KOHTPON Ha KbCHOKPEOHWUTE OpyAsBaHus e
KOMEHTMPaH MHOroKpaTHO B COMeHaTuTe no-rope ny6nvn<a-
Uuu. TyK LLe pesioMupaMe camo ka3aHOoTo No-rope, kacaello
HoBuTe faHHW. OCHOBHaTa pyaoBMeECTBaLLa W pyaoreHepu-
pawa CTpyktypa e YenonewkusT BynkaH. [NaBHOTO
opyasBaHe B Haxoguwa Yenoney u Bosgon e cBbp3aHo C
BHELPSBAHETO Ha CyOBYNKaHCKWTE aHAe3nTW, kaTo B Hax.
Yenoney e nokanuanpaHo rmaBHO B NOPLO3HMTE arnomepar-
HW Tycbu Ha ByfKkaHa, a BbB Hax. Bo3gon - 0kono KoHTakTuTe
Ha CyOBYIKaHCKMTE aHOesuT W BMECTBALLMTE M CKasw.
MuHepanusaumata B Hax. Bos3gon He e cBbp3aHa ¢

MPOHWKBAHE Ha CaMOCTOSITENHa  XuppoTepmarHa  CcTpys,
paskbcana (yHOameHTa Ha ByfkaHa (BKM. U CyOByrkaHCkuTe
"nauuToanaesuTn"), a € pesynTaT OT BHEApSBAHETO Ha Te3u
CyOBYMKAHCKM aHAE3WUTW, T.e. TEHETUYECKU OpyAsBaHUsTa B
Haxoguwa Yenoney u Bo3gon ca CBbp3aHM C eOHN W CblUuM
ckanu (CyOBYnKaHCKM aHAe3nTW), BHEOPEHW €OHOAKTHO B
YenoneLukus BynkaH U HeroBust pyHaameHT. ChluecTByBaLnTe
pasnuuus B MAHeparHuTe napareHe3n morat ga ce 06scHAT ¢
BEPTUKANHaTa W natepanHata 30HaNHOCT B pasnpeaeneHneTo
Ha MWHepanu3auwsTa M C pasnuyHata gbnboumHa Ha
€PO3MOHHISA Cpes.

CbLLHOCT HA HOBMA MOLEN

HoBusiT mogen e 6aaupaH Ha AMCKYTUPaHUTE NO-Tope AaHHN 1
npefcTaBnsBa €4Ha XxwWnoTe3a, Moanexawa Ha Obaewa
npoBepka. T npednonara, 4e “enonelwkara BynKaHcka
CTPYKTypa € FeHeTUYecks CBbp3aHa C OTCEOHW ABWKEHWS no
3apbankaHckus obnbounHeH pasnom. Mpes KkbcHata kpega ( B
WHTEpBara KOHWac-kamnaH), NeByU OTCEAHW ABWXEHWS Mo en-
ELIeNOHNPaHN CerMeHTM Ha pasnoma Cb3faBaT  OTKPUTO
MPOCTPAHCTBO B MOCTa MeXZy TSX (PA3NOMHWSAT CErMeHT ¢
nocoka 50°, cBbp3Baly ABaTa cybekBaTopuanHn pasfnoMHu
CerMeHTa), B pe3ynTaT Ha TPaHCTEH3NOHEH peXuM Ha
HanpexeHue. To3n npouec HanopgobaBa HavaneH Craguii Ha
copmmpaHe Ha eauH m3gbpnad (pull-apart) 6aceiiH. B ToBa
MpOCTPaHCTBO ce obpa3syBaT EKCMNO3MBHUTE U edy3UBHUTE
aHOe3nToBM MPOAYKTM Ha Yeronelwukus BynkaH. Popmupa ce
BYINKaHcka MOCTpOiika, yAobikeHa B mocoka 50°. B kpas Ha
eTana B HeWHaTa LeHTpanHa (rbprioBa) 4YacT ce BHegpsiBaT
CyOBYyMKaHCKM aHAE3NTOBM Tena, YABIKEHW B CbluaTa Mocoka.
BbB dhyHaameHTa Tean Tena obpasysat npeaumHo cunose. C
TAXHOTO BHedpsiBaHe Ce obpasyBa xugpoTepMmanHa CucTema,
KosTo obycraBs rmaBHaTa pyoHa  MuHepanu3auus B
Haxoguwata Yenmoned u Bosgon. [lpes  kamnaHa
TPAHCTEH3MOHHUAT PEXWUM CE CMEHS OT TPAHCMPECMOHEH B
pesyntat 0T [eCHM OTCeAHW [BWXEHUs o  pasnoma.
BynkaHckaTa [AeMHOCT MpUKMKYBA M MO MPOTEXeHWe Ha
oTceauTe ce chb3faBa Abnbok chnuwkmu Tpor. Crieq macTpuxta
TOW ce pecopmupa [BykpatHo. [lbpBo ce cb3gasar
cybekBaTOpWarnHn Bb3ceau, HaBnauy 1 rbHKU, KOUTO B Kpas Ha
TpaHcnpecusita ce npeorbBaT. Obpa3yBa ce NO3nTMBHA
JynrnakcHa CTpykTypa OT Tvna “nanMoBo AbpBO”°. HeoTeKTOHCKa
ekcTeH3ns  opmmpa  3natuwko-INupaonckus  eQHOCTpaHeH
rpabeH, kaTo CTbnanoBuaHaTa B NiaH TPAEKTOPWS Ha OrpaaHus
3apbankaHckus  pasceq  yHacregsBa - TpaektopusTa  Ha
AbnboYnMHHOTO  pasnomsBaHe, opmupano  Yenonelkata
BYFIKaHCKa NoCTPOMKa.

MPUNOXEHWE B NPOYYBAHETO

HoBusiT nornep BbpXy CTPYKTYPHUS Mogen Ha obpasyBaHe W
€BONIOLMS Ha YernoneLkus ByNkaH [JaBa Bb3MOXHOCT 11 3@ HOB
noaxod MpW OLEeHKa NepcrekTMBUTE Ha Yenonewkoto pyaHo
none. Camo 3a eaHa TACHa MBMLA OT OKONo 2-3 km OKomMo Kocus
cermeHT Ha 3agbankaHckust pasnom ce AoMycka Bb3MOXHOCT 3a
CblleCTByBaHe Ha MNpOMULLIIEHA MWHepanu3auna KakTo BbB
BUCSILLOTO, Taka M B NEXALLOTO KpUIo Ha pasnoma. Tosa e Taka
nopagm akTa, 4Ye camo ToBa NPOCTPAHCTBO e 610 OTBOPEHO B
pe3ynTaT Ha TPaHCTEH3NsATa Mo BpeEMe Ha ByFKaHCKaTa JerHOCT
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W npuapyxaBalara S MuHepanusauus. [lnowuTe no
MpOTEXEeHNe Ha CybeKBaTOpUanHUTe CErMEHTW Ha pasnoma
CNOped Mogena ca HEmepecriekTMBHW, Tbil Kato ca
npeacTaBnsBani CTPYKTYpU Ha cpsdBaHe (oTceau) no Tosa
Bpeme. B nepcnektuBHaTta nnow, moraT fga ce odvakeart
PasNNYHM  TEHETWYHM TWMOBE pydHA MUHepanu3auus.
3naTHo-Me[Ha MacWBHO-CyndmMaHa (BMeCTeHa BbB BYNKaH-
CKM CKanW) MuHepanu3aums ce oyakea B Yenonellkata
BYJKaHCka NOCTPOIiKa, a xwunonogobHa (Bosgoncku Tvn) unu
MeaHo-nopdmpHa (tTun Enauute, Kapnueso) - B ckanute oT
HEeNHUS PYHOAMEHT.

BNATOJAPHOCTHU

BnarogapHu cme Ha gupektopckus Gopg Ha HapaH
Yenoney ALl KakTo 3a CMOHCOPMPaHETO Ha Hawwara pabota,
Taka M 3a paspelleHueTo Aa nybnukysame 4acT OT
pesynTaTuTe.

NITEPATYPA

AnToHoB, M., M. Moes. 1977. CTpykTypa Ha u3ToyHata yact
Ha Ctbprencko-Yenonewkata usuua. — [0d. BMIM, 23,
2, 31-50.

boHuyes, E. 1961. bBenexks Bbpxy rmaBHUTE pa3nOMHM
cTpyktypu B Bbnrapus. — Tpyd. eeon. bwne., cep.
cmpamuep. u mekm., 2, 5-29.

BoHues, E, 1971. Mpobnemn Ha 6brrapckata reoTeKTOHMKA.
— TexHuka, C., 217.

Bnagummpos, B. 1984. T[eonormyeckoe  CTpoeHne
MefHoKonYegaHHoro mectopoxaenus Yenoney (HPB). —
Asmopegbepam Ha dokmopcka ducepmauus, 20.

Bragnmupos, B., T. lonuaposa. 1987. lMeTpoxummyeckue
0cobeHHOCTH BYNKaHNTOB MeJHOKONYe4aHHOro
mecTopoxgenus Yenoney (HPB). — BecmHuk Mock.
YHU8., cep. 4 (2eonoeus), 3, 38-49.

BpwonsHcku, b., K. boaypos, LI. LlaHkos. 1959. MpuHoc KbM
cTpaturpacmsiTa Ha ropHata kpega mexay Coduinckoto
none u rp. Maxartopuwe. — rod. . Ynp. reon., 11, 117-
132.

Bytos, W. 1962. 3a Bb3pacTTa Ha AMOPUT-NOPUPUTOBUTE
unm ot botesrpaacko, ETpononcko v 3natuwwko. — 00.
BMIn, 7, 2, 137-141.

MpenopbyaHa 3a nybnukysaHe om
kamedpa “leonoeus u naneoHmornoeus”, T1O

81

Xenes, B., 1. Cunbosckn, M. AHToHOB. 1999. [oknap 3a
M3BbpLUEHATA PEBU3NOHHA reonoxka kapTuposka B M 1:25
000 n nuTOreoXMMMYHO onpobBaHe Ha NMULEH3MOHHA MIoLY
“Yenoney’. — HauyuoHaneH 2eoghor0, 138.

MoeB, M., M. AnToHOB. 1976. O cTtpaTturpadu CEHOHCKUX
nopog B LientpansHom CpegHoropue. — [Jokn. baH, 29, 10,
1515-1517.

Mytadpumes, W. 1967a. Bbpxy cTpykTypaTta Ha MELHO-3MaTHOTO
Haxoauue Yenoney, Mupgoncko. - [00. KT, 17.

Mytacpumes, W. 1967b. Bbpxy reHeauca u CTpyKTypHaTa
30HaNHOCT Ha  MEOHO-3MaTHO-MMPUTHOTO  HaxoauLye
Yenoneu, Mupgoncko. — M3g. HAIMN, 4, 145-159.

Mytacpumes, M. 1968. 3akoHOMEPHOCTU B pa3npOCTpaHEHNETO
Ha MeOHO-3NaTHO-MMPUTHUTE OpYAsBaHUS OT Haxoguile
Yenoney u MeToauMka 3a TbPCEHE Ha CKPWUTW PyaHM Tena. —
Asmopechepam Ha Qokmopcka ducepmauusi, 27.

Monoe, MM, W. Mytadunes. 1980. CTpykTypa Ha Yenonelukoto
MegHopyaHo none. CTPYKTYpHM YCoBMS 3a Nokanuaaums Ha
opyassaHeTto. — [00. BMITW, 25, 2, 25-41.

Monos, M. B. Bnagumupos, C. bakbpmxues. 1983. CtpykTypHas
Modenb  nonudopualyMoHHoro  Yenoneyckoro  MegHo-
pyaHoro nonst (HPB). — 'eon. PyOHbix mecmop., 5, 3-11.

Tepanes, . 1966. MwHepanorus M 30HANMHOCT Ha PYAHOTO
Haxoguwe Yenoney. — KawOudamcka Oucepmauus,
leopoHd Ha M Ha BAH.

Tepaues, . 1968. MuHepaneH CbCTaB M reHE3NC Ha PYLHOTO
Haxoguwe Yenoney. — M3s. bAH, cep. 2eoxum. muHeparn. u
nempoep., 17, 123-187.

LlaHkos, L. 1961. Benexku Bbpxy TekToHMkaTa Ha Mbnbbelkata
obnact v npunexawiute i 3emun. — Tpyd. 2eon. bwre., cep.
Cmpamuep. u mekm., 2, 183-202.

LiseTkoB, K 1974. HekoTopble faHHbI re0thm3nM4eckon passeaku
O pas3ronioXeHWn MEeAHO-NOPMUPOBLIX  OpYAEHEHWA B
MaHaropckom pyaHom parioHe. — [Lokn. JAGOD, BapHa,
191-198.

Antonov, M., V. Jelev. 2001. Transpression and oblique fold-
and-thrust structures in Chelopech orefield (Bulgaria). — Ann.
Univ. Mining and Geol., 43-44, 1, 45-49.

Popov, P., V. Kovachev. 1996. Geology, composition and
genesis of the ore mineralizations in the central and south
part of Elatsite-Chelopech orefield. - UNESCO-IGCP Project
356, proceedings of the annual meeting, Sofia, 159-170.

Toula, F. 1882. Grundlagen der Geologie des Westlichen
Balkans. — Denkschr. Akad. Wiss., Wien, Math. — naturwiss.,
Cl., 44,1-56.



ON THE GENETIC MODEL OF CHELOPECH VOLCANIC STRUCTURE (BULGARIA)

Venelin Jelev', Manol Antonov', Alexander Arizanov?, Rumyana Arnaudova'

' University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia, Bulgaria, E-mail: vjelev@mgu.bg ; msantonov@mgu.bg
2Navan Chelopech AD2087 Chelopech, Bulgaria E-mail: Arizanov@chelmine.com

ABSTRACT

The Chelopech volcanic structure is genetically related to sinistral strike-slip movements along en-echelon left step-like segments of the Sub-Balkan deep fault, as a
result of transtension stress regime. During the Late Cretaceous (Coniacian-Santonian), in the “bridge” between them (the fault segment trending 50° and connecting
the two subequatorial segments), an open space resembling pull-apart basin forms. The explosive and effusive products of the Chelopech volcano are created in this
gap. The volcano edifice is represented by an elongated bank trending 50°. At the end of the stage, andesite bodies elongated in the same direction occupy its
central (neck) part. In the volcano basement these andesite bodies form predominantly sills. Their intrusion initiate a hydrothermal system, which predestines the
main ore mineralization of Chelopech and Vozdol deposits. During the Campanian, the transtension regime changes into transpression as a result of dextral strike-slip
movements along the fault. The volcanic activity is suspended and a flysch trough forms along the strike-slip faults. After the Maastrichtian it is folded two times: first
subequatorial reverse faults, thrusts and folds form, which at the end of transpression are re-folded and create a positive “palm-tree” duplex structure. The neotectonic
extension forms the Zlatitsa semi-graben, which north boundary is the Sub-Balkan normal fault. Its step-like trajectory in plan view inherits the traces of the deep

faulting that has created Chelopech volcanic structure.
STRUCTURAL SETTING

Chelopech volcanic structure is situated close to the village
of Chelopech (Sofia district) on the boundary between Balkan
and Srednogorie structural zones (Bonchev, 1971). Its locality
is controlled by two regional faults: Sub-Balkan deep fault
(Bonchev, 1961) and Panagyurishte cryptorupture (Tsvetkov,
1974). In the recent structural plan the volcanic edifice is
separated in two parts (northern and southern) by the Sub-
Balkan normal fault considered to be a young neotectonic
manifistation of the Sub-Balkan deep fault. Chelopech volcano
is formed during the Late Cretaceous (Coniacian-Campanian).
Its products are nominated Vozdol Member of Chelopech
Formation (Moev and Antonov, 1976). This Formation
represents a volcano-sedimentary association of Coniacian-
Campanian age. Part of the volcanic structure is exposed on
the surface in the northern foot-wall of the Sub-Balkan normal
fault. It builds up mainly the eastern pericline of Chelopech
syncline. Its basement could be observed here. It consists of
Precambrian high-grade metamorphites, green-schists of
Dulgidel Group (Ordovician) which are transgressivly overlain
by a sandstone formation (Turonian). Significant part of the
volcanic structure is covered by a thin (0-40 m) Mirkovo
Formation (Campanian) represented by gray and pink
limestones as well as several handred meters thick Chugovitsa
Formation (Campanian-Maastrichtian). In the southern hanging
wall, the volcanic structure as well as its basement and
sedimentary cover are buried under 250-300 m thick
Quaternary fan sediments. The structure is prospected in
depth on the both fault walls by a multitude of boreholes and
galleries related to the prospecting and mining of the
Chelopech copper-gold-pyrite  deposit which is localized
entirely in the volcanic edifice as well as to the prospecting of
the Vozdol vein-like gold-polymetal deposit. The latter is
situated several km to the north of Chelopech deposit, mainly
in the volcano basement.

PREVIOUS IDEAS

The ideas about the genesis and the main stages of
evolution of the volcanic structure have been discussed in a
number of geofund reports and published papers. In the
papers published until 1967-1968 (Vrablyanski et al., 1959;

Tsankov, 1961; Terziev, 1966; 1968 and others) the volcano is
considered to be formed as a result of one andesitic eruption,
followed by hydrothermal alteration and ore mineralization.
Mutafchiev (1967a; 1967b; 1968) create a detail scheme for
the genesis of the volcano structure. Its key point is the
separation of the volcanic rocks of Chelopech ore field into two
groups: “early northern dacites (andesito-dacites)” and “late
southern andesites”. In a number of subsequent papers
(Antonov and Moev, 1977; Moev and Antonov, 1976; Popov
and Mutafchiev, 1980; Popov, Vladimirov. Bakardjiev, 1983;
Vladimirov, 1984; Vladimirov and Goncharova, 1987; Popov
and Kovachev, 1996 and others.) this scheme is clarified.
Popov and Kovachev (1996) best summarize the present-day
ideas on the genetic model of the volcano. They have
recognized one complex Elatsite-Chelopech magmatogenic
structure formed during the Late Cretaceous. It comprises
several independent magmatogenic structures demonstrating
subsequent stages during the evolution of the magmatic
process. The following structures have been recognized: early
subvolcanic intrusions, Chelopech volcano, late subvolcanic
intrusions and Vozdol volcano. It is considered that the early
subvolcanic intrusions are hosted by faults trending ENE and
WNW. Two of the multitude bodies cropping out to the north of
Chelopech village are described as independent stock-like
infrusions (named Petrovden and Murgana) intruded in
Precambrian, Paleozoic and Turonian rocks. New faulting and
erosion of the uplifted blocks followed the intrusion. As a result
the later effusives locally covered the early intrusiones.
Chelopech volcano was formed during a next stage
(Senonian). The volcanic cone includes block, bomb and lapilli
tuffs as well as lava flows and sheets. It is considered that the
vent of volcano is complex, including several necks
accompanied by radial-concentric faulting around (interpreted
by the underground workings). Post-volcanic Late Senonian
sediments cover large part of the volcano but the rest part is
eroded. At the end of the effusive activity a radial-concentric
faulting take place. As a result a caldera forms by means of
reactivation of older linear faults. This process explains why in
the central part the fundament is situated at a depth of 1700 m,
to the west - at several hundred meters but in other places it
crops out on the surface. The caldera diameter is 4 km. It is full
of thick sandstone formation (two mica sandstones cropping at
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the upper part of the Chelopech Formation, N. B.). The late
subvolcanic intrusions are exposed on the central (Chelopech)
and northern (Elatsite) part of the ore field. In the embrace of
Chelopech volcano they are intruded after caldera formation
along ENE or WNW trending faults inherited from the first
stage and remobilized. The intrusive bodies are dyke-like. The
biggest one is more than 2 km long and 300 m wide. The
subvolcanic bodies in the central volcanic parts are
predominantly arc-like to concentric in plan view and reactivate
the earlier ring faults. The linear elongated bodies hosted by
radial faults are rare. The Vozdol volcano is described as
younger, intersecting Chelopech volcano and created in an
independent stage after the main ore-formation of Chelopech
deposit. As an argument for this Popov et al. (1983) put
forward the existence of ore-clasts in its products, revealed by
Mutafchiev (1967a) and Popov and Mutafchiev (1980). The
volcano neck is described north of Chelopech village, along the
river of Vozdol. It is localized on the intersection of two faults
(radial and ring) belonging to the Chelopech caldera fault
system. Lava flows interfingering the post-caldera sandstones
are described south of the neck.

Almost all of the previous authors emphasis on the
importance of the subequatorial (100-110°) and the oblique
(40-60°) faults and related fold parageneses. They have been
studied in details by Antonov and Moev (1977), which explain
the later fault-and-fold paragenesis trending 40-60° by a
sinistral strike-slip movements along the Panagyurishte crypto
fault. Recently we have proposed (Antonov and Jelev , 2000;
2001) a new interpretation of the post-volcanic structure in the
frame of Chelopech deposit that served as a base for
searching of a new genetic interpretation of the syn-volcanic
structures as well.

SCOPE AND APROACH

This paper aims to introduce a new hypothesis about the
formation and evolution of the Chelopech volcanic structure. It
is a synthesis of the ideas, created as a result of field
observations and laboratory investigations, carried out during
1999 as contractual work for Navan Chelopech AD (Jelev et
al., 1999). The data from the revision geological mapping in
scale 1:25 000 on an area of about 130 m? around Chelopech
deposit (Chelopech licensed area) as well as from the detail
geological mapping in scale 1:5 000 of Chelopech deposit
between Brevene river and Aramudere river are taken in
consideration. The medium-scaled mapping is carried out by
the method of geological profiling, but the detail mapping —
mainly by the method of the geological boundaries tracing. The
results of the micro-petrographic studies of volcanic rock
samples, borehole data and reinterpreted remote sensed
images are taken into consideration as well. Only the final
results of these investigations, which give grounds for a new
hypothesis about the genesis of Chelopech volcano, are
discussed in this paper. The detail consideration of the regional
geological structure, illustrated by proper graphical enclosure is
to be a subject of another paper.

RESULTS AND PROBLEMS DISCUSSION

Some key problems related to the embrace, composition,
structure and stages of evolution of the Chelopech volcanic
structure are discussed here.

We opine that Chelopech volcano comprises not only the
stratified lavas, lava-breccias, tuffs and the subvolcanic bodies
intruded in them but also the separated in independent stage
“early subvolcanic bodies’, exposed along the rivers of
Ravnishka, Belishka and Vozdol, described as dacites
(Mutafchiev, 1967) or andesito-dacite (Popov and Mutafchiev,
1980). Both the field observations and the laboratory studies
do not allow to establish criteria for recognition and separation
of the "early (dacite, dacito-andesite)" from the "late (andesite)"
intrusions. The field investigation reveal that the subvolcanic
bodies considered to be “early” are intruded not only in the
fundament of Chelopech volcano but also in its volcanic
edifice. The Petrovden fault, described as magma-controlling
structure, separating "the northern early dacito-andesites" from
"the southern late andesites", represents an intensively
haydrothermally altered zone, developed along the contact of
the Vozdol volcanic Member of Chelopech volcano-
sedimentary Formation and the subvolcanic andesites, but
south of Petrovden peak - on its contact with the sandstone
formation (Turonian). It is very obvious towards Brevene river,
that along this contact are intruded andesites referred to “the
late andesites”. The micropetrograpy results also do not give
grounds for separating of subvolcanic rocks of different
composition. All of the 15 samples taken from the outcrops
around Chelopech and Vozdol deposits, Klissekyoi and
Kurudere rivers are determined as uniform amphibole
andesites. It is impostant to mention that Toula (1881)
determines the three subvolcanic bodies in the section of
Klissekyoi river as andesites. Vutov (1962) describes the same
rocks as diorite-porphyrites but marks the presence of
transitional between andesites and diorite-porphyrites varieties.
The different depth of formation could explain the existing
macro- and micro-structural differences: the northern one (in
the upstream of Vozdol) are intruded mainly in the volcano
fundament while the southern ones — in the volcanic edifice.
Mutafchiev (1967a) gives the only arguments for this
separation, which we found in the literature. The first argument
is the presence of sericitized, silicified and pyritized dacite
clasts, resembling the dacites from the northern limb of
Chelopech syncline inside the southern andesites.The second
one is the stratigraphic situation of the dacites — above the
strongly broken and sericitized Turonian sandstones and
Precambrian gneisses. Having in mind this, Mutafchiev
(1967a) concludes that “the dacites are established before the
main volume of the volcanic rocks of andesite type”. We opine
that the determination of "sericitized, silicified and pyritized"
clasts as “dacites” is fairly uncertain and it is not confirmed by
our investigations. The lower stratigraphic position of the
“dacites” in the northern limb of Chelopech syncline” is due to
the fact that they form sill-like bodies here intruded mainly in
the volcano fundament.

Speaking about the composition of the volcano products we
have to mention that they are not properly studied. Vladimirov
and Goncharova (1987) describe their petrochemistry
separating two series: normal and sub-alkaline. Unfortunately,
we failed to use these data because they are not spatially
related and could not be revised.



The field investigations and borehole data interpretation
demonstrate that the subvolcanic andesites between Vozdol
river and Murgana chalet represent a large sill-like body,
intruded partly in the fundament and partly in the volcano
edifice. The meso-structural measurements confirm this. In the
northern outcrops the plan-parallel structures (after the
plagioclase) are gently dipping (20-40°) to south. Their trends
here coincide with the trends of the dips of the sandstone
formation (Turonian) but to the south they become steeper.
The linearity after the amphibole is very well expressed. The
prevailing trend is SSE and probably marks the situation of the
feeding magma chamber to the south of the recent exposures
of the subvolcanic bodies.

Another problematic structure is “the Vozdol volcano”. As
mentioned above, it was described as post-ore structure on the
basis of two facts which could be observed along Vozdol river:
ore-clasts, included in its products (Mutafchiev, 1967a; Popov
and Mutafchiev, 1980) as well as interfingering of the latter
ones with the two-mica sandstones from the upper part of
Chelopech Formation. During the present investigations,
hydrothermally altered clasts, accompanied by malachite and
sulphide minerals were found out to the west (south and east
of Debeli Rut place) in the upper part of Vozdol Member
(including the products of Chelopech volcano). Moreover, it
was found that the materials referred to “Vozdol volcano”
represented by lavas, lava-breccias and bomb tuffs exposed in
Tsigansko Dere (east of Sharlo Dere and south of Petrovden
peak), are strongly hydrothermally altered and comprise visible
sulphide and copper-oxide mineralization. That means that
these volcanic products could not be post-ore. The lateral
interfingering of the two-mica sandstones in the upper part of
Chelopech Formation with the Vozdol Member could be
observed in other places as well (e.g. in Chugovitsa Dere,
Aramu Dere etc.). There are no macro- and microscopic
petrographic criteria to separate the Chelopech volcano
products from the “Vozdol volcano” ones. Stratigraphically they
are situated in one level: underlain by the sandstone formation
(Turonian) and laterally interfingering the two-mica sandstone
from the upper part of Chelopech Formation. Structurally
“Vozdol volcano” products crop out in the north limb of
Chelopech syncline occupying the whole section of Chelopech
Formation. Where does the Chelopech volcano (Vozdol
Member) disappear? We failed to find out criteria for
recognizing of the products of the two volcanoes. That is why
we accept in the new model that the volcanic rocks under
consideration resulted from a late impulse of the Chelopech
volcano.

An important mark for the end of the syn-volcanic structure-
forming and accompanying hydrothermal activity s
represented by two silica beds: the first one is enriched in
hematite and the second one — in manganese. The most
representative outcrop of them is situated in the ravine east of
Debeli Rut ridge but this event could be observed along the
contact of Chelopech and Mirkovo Formations all over the
region. The red colors of the limestones of Mirkovo Formation
are due namely to these rich in iron and manganese
hydrotherms. Except for event mark, these beds mark the
proximal part of the volcano and give evidence for the lack of
significant hiatus between the Vozdol Member of Chelopech
Formation and Mirkovo Formation. There is a washout
between the two formations but it is local and probably related

to more intensive denudation around the volcanic edifice. The
olistostrome phenomena observed in Mirkovo Formation and
the upper parts of Chelopech Formation are other evidences
for this. In some places (e.g. Aramu Dere) the olistostromes
include olistoliths of volcanites up to 2 m?,

The syn-volcanic faults are marked by intensive
hydrothermal alterations, which are linear elongated and
obviously have got fault predestination. On the surface
outcrops some of these faults are related to the contact zones
of the subvolcanic andesites, where the principal ore
mineralization is also concentrated. Syn-volcanic faults
trending 50° prevail. This trend coincides with the trend of the
Sub-Balkan fault between the villages of Chelopech and
Tsatkvishte.

Another significant for the genetic model problem is the
radial-concentric fault system (pattern) defined by Popov,
Vladimirov, Bakardjiev (1983) and then multiplicated in many
later papers, mentioned above. This pattern is related to an
independent  caldera-forming stage. The post-volcanic
sediments of Mirkovo limestone Formation (Campanian) and
Chugovitsa flysch Formation (Campanian-Santonian) cover
large part of this system. In the recent structural setting Vozdol
river and Garvan Dere really form an almost isometric ring
structure, which center is around the shaft “West”. We opine
that it could be due to the mosaic block structure of the
fundament, predestined by the two main regional fault
systems: 120° and 50°. Only the west fragment of this structure
(along Garvan Dere) coinsides with one of the ring faults
interpreted by Popov, Viadimirov, Bakardjiev (1983). During
both the field investigations and remote-sensed image
interpretation in scales 1:25 000 and 1:50 000 we fail to find
such complicated fault pattern. Having in mind that a large part
of the syn-volcanic structures in the embrace of Chelopech
deposit are allochthonous (Chelopech thrust described by
Vrablyanski et al., 1961 and confirmed later by all
investigators) we think that the post-Cretaceous deformation
phases (Laramian and lllyrian) have entirely reworked the syn-
volcanic structure in this district and to look for their primary
location is very hypothetical.

The interpretation of the two-mica sandstones, exposed in
the rivers of Vozdol and Chugovitsa, as filling of the Chelopech
volcano caldera is also hypotethical. The new stratigraphic
investigations demonstrate that these sandstones interfinger
the products of Chelopech volcano. That means they are partly
synchronous to the volcanic activity and mark the periphery of
the volcanic edifice. In the uppermost part, next to the contact
with Mirkovo Formation, they laterally interfinger redeposited
volcanoclastic materials (epiclastites), comprising
hydrothermally altered and mineralized clasts but in the lower
stratigraphic levels they alternate with lava flows (e.g. Aramu
Dere section). In some outcrops they are even contact-altered
(welded) by the subvolcanic andesite intrusions. Such
phenomenon could be observed on the outcrops along the
road Chelopech - Frunkaya place, south of the deviation for
shaft “North”, where fragments of Chelopech thrust are
exposed.

A problem for clarification the character of volcanic and
subvolcanic structures of Chelopech and Vozdol deposits is
the big thickness of the Vozdol Member in the central part of



Chelopech syncline and its rapid decrease in the periphery
parts. The structural interpretations accept most of the
volcanics as stratified. That pictures a very steep volcanic
edifice, which is not typical for volcanoes with such explosive
coefficient. The facies of the drilled in the deep borehole (C-
500) volcanics is not clear. A large length of the core exposes
altered colcanoclastites, which facies is difficult to be
recognized. They are accepted to represent an alternation of
lava-breccias and bomb tuffs without any special petrographic
investigations. We assume that it is possible these rocks to be
formed in the volcanic vent.

The intensive syn- and post-volcanic rework obstacles the
interpretations of the structures, which have predestined the
formation of Chelopech volcano. Going out from the
neotectonic structural setting and its connection with the post-
volcanic deformations of the Chelopech volcanic structure
(Antonov and Jelev, 2000; 2001) we suppose that it is a result
of a transtensional zone, inherited later by an young
transpression, which took place along the Sub-Balkan fault and
its intersection with Panagyurishte crypto-rupture (Tsvetkov,
1974).

The structural control of the Late Cretaceous ore
mineralizations is broadly discussed in the papers mentioned
above. Here only the new data will be summarized. The
principal ore-hosting and ore-generating structure is Chelopech
volcano. The main ore-mineralization of Chelopech and Vozdol
deposits is related to the intrusion of the subvolcanic
andesites. In Chelopech deposit it is hosted mainly by the
porous bomb tuffs but in Vozdol — around the contacts of the
subvolcanic bodies and hosted rocks. Vozdol ore
mineralization is not related to independent hydrothermal flow,
which interrupted the volcano fundament (including and “the
early subvolcanic dacito-andesites”). It resulted from the
infrusion of these subvolcanic andesites, i. e. the ore
mineralizations of Chelopech deposit and Vozdol deposit are
genetically related to the same rocks (subvolcanic andesites)
intruded in one impulse into the neck part of the Chelopech
volcano and its basement. The differences of the mineral
parageneses of the two deposits could be explained by the
vertical and lateral zonality of the mineralization as well as by
the different depth of the erosion level.

ESSENSE OF THE NEW GENETIC MODEL

Chelopech volcanic structure is supposed to be genetically
related to strike-slip movements along the Sub-Balkan deep-
seated fault. During the Late Cretaceous (Coniacian-
Campanian) sinistral strike-slip movements along the en-
echelon segments of the fault create an open space in the
bridge between them (the fault segment trending 50° and
connecting the two subequatorial fault segments) as a result of
transtension stress regime. It resembles an initial stage of
formation of a pull-apart basin. The explosive and effusive
products of Chelopech volcano are concentrated in this space.
Volcanic edifice elongated in direction 50° forms. At the end of
the stage subvolcanic andesitic bodies elongated in the same
direction intrude its central (vent) part. In the fundament these
bodies crop out predominantly as sills. Their intrusion forms a

hydrothermal system that predestines the principal ore
mineralisation of Chelopech and Vozdol deposits. During the
Campanian the transtensional regime changes in
transpressional as a result of dextral strike-slip movements
along the fault. The volcanic activity terminates and a flysh
trough forms along the strike-slip faults. After the Maastrichtian
this trough is double folded and faulted. First, subequatorial
reverse faults, thrusts and folds form, which to the end of the
transpression have been refolded. As a result, a positive
duplex structure of “palm tree” type forms. A new neotectonic
transtension forms Zlatitsa one-sided graben. The step-like in
map view trajectory of the bounding Sub-Balkan normal fault is
inherited by the trajectory of the deep faulting that has formed
the Chelopech volcano edifice.

PROSPECT IMPLICATION

The new view on the structural model of formation and
evolution of Chelopech volcano implies a new approach to the
perspectives of Chelopech ore field. Only a narrow strip of
about 2-3 km around the oblique segment of the Sub-Balkan
fault is supposed to be perspective both in its foot-wall and
hanging-wall. This is due to the fact that only this space was
open during the volcanic activity and related ore mineralisation
as a result of the transtenssion. The areas along the
subequatorial segments of the fault are considered to be non-
perspective because they were shear structures (strike-slip
faults) at that time. Moreover, different type of deposits could
be expected in the perspective area. Gold-copper massive-
sulphide (volcanic-hosted) mineralisation is to be expected in
the Chelopech volcanic edifice but vein-lke (Vozdol) or
porphiry copper (Elatsite, Karlievo) type - in the rocks of its
basement.
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