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PE3IOME

Cpen pasHoobpasHuTe naneoLieHckM 1M npuaboHCKM CeauMeHT ca (hOpMUpaHU enuTepManHu HUCKOCYNdMaHN KBapL-3naTo-afynapoBi OpyAsBaHus. Te
NpenXoXaaT UHTEH3MBHIUTE BynKaHckv nposisu. Cpea TyduTe Ha BenunnacTkus puogawmTos v Pabosckus naTuaHAeuToB KoMMNEKE ce 0bpasyBaT XuapoTepMarHo-
MEeTacoMaTi4Hi HaxoauLla Ha MOHTMOPWUIOHUTOBM GeHTOHUTW. C naTuaHaesuTuTe Ha PaBoBCKMS KOMMNEKC acouumpar Haxogulia Ha axatu. Cpen TyduTte Ha
MeprepeLukis TPaxMpuONUTOB KOMMMEKC ce 0bpa3yBaT BYNKAHOTEHHO-CEOMMEHTOrEHHW Haxoaulia Ha KIMHOMTUMONMTOBM 3e0nUTM. B ekcTpysusute OT
MepnepeLukist TPAXMPUONUTOB U YCTPEHCKUST PUONMTOB KOMMNEKC Ca NoKanuaupaHu Haxoauila Ha nepnutn. Cbe 3Be3aenckis ByrkaH (13rpadeH oT 3seapenckus
aHae3nTo6a3anToB KOMNIEKC) MPOCTPAHCTBEHO W FEHETUYHO € CBbP3aHO 06pa3yBaHETO Ha KBapL-31aTo-MonuMeTanHoTo 3se3nen-MyenosackoTo pyaHo none.

Momuunrpagckata fenpecus ce pasnorara Mexay
LleHTpanHopogonckust 1 KOrouatouHopoaonckust Gnok  Ha
Poponckusa Macus. Mpes naneolieHa 1 npuaBoHa ce otnarar
pa3HooBpasHu Bpekyi, KOHIMOMEPaTH, MACLYHILM, Meprenu 1
BapOBULIM.

NMPUABOH

MeTanoreHHUTe npoLecy U3NpeBapBaT aKkTWBHaTa
BYyNKaHcka [OeWHOCT B Aenpecusta. Enutepmannute Hucko-
cynduaHu KapL-3naTo-agynaposyu opyaseanns (Mavrudchiev
et al. 1996) ce copmupat B tOrousTouHaTa 4vacT Ha fgen-
pecusTa cpeq naneoueHckuTe U npuaboHCKuTe cemuMeHTU
(dur.1). Pyanute Tena (Xan Kpym, CbpHak v gp) ca nuHenHu
LLOKBEPKM W nnactoobpasHu B BriaronpusiTHu 3a 3aMecTBaHe
CKanu 1 TEKTOHCKU 30HM (OETAYMBHT).

Tesn mMuHepanu3aumu Npeaxoxgat akTMBHaTa BYIKaHCKa
LleVIHOCT, HO BEPOATHO Ca HEelHa HavanHa n3siBa U reHeTUYHO
ca CBbp3aHM C mMarmeHata kamepa. [posBneHusta no HOWU
hriaHr Ha fenpecusiTa rpaBUTMpaT OKOMO HeU3pUrHanus oLle
VipaHTeneHcku BynkaH.

AKTMBHaTa BynKaHCKa [EWHOCT 3anoysa CblUo OT
loromsToyHaTa yact Ha Momuunrpaackata BYNKaHOTEKTOHCKA
penpecus. Havanoto ce noctaBs OT (POPMUpaHETO Ha
Kanabawkus ange3uToB komnnekc (npuaboH). Obpasysa ce
VipaHTeneHckust BynkaH (MBaHos, 1960), unito KOHyC e ¢
puametbp okorno 10 km. Toit ce CbMbTCTBA OT HSAKOMOKO MO-
Manku catenutHu BynkaHa (cur. 1). OTHayano AoMuHWpa
eKCNno3nBHaTa OEeMHOCT. BbpXy BLIMEHOCHO nechbknueata u
MeprernHoBapoBKKOBaTa 3aapyra U MeTamopdHUs yHAaMeHT
3angraT pasHooOpasHW enuknacTUTM, nanumHu Tygu u
armomepatv. Ha mMecta enuknactutute W Tydute ce
npocrnosiBat OT puchOBA BapOBMLYM, KOETO MOKa3Ba, ue
BYMNKaHUTe W3pacTBaT B €AWH NNUTbK BogeH baceiH. Tydute

ce nokpueat unu cekat ot Amph-Py angesutu. C aHgesutute
OT TO31 KOMMIIEKC acoLumpaT NposiBNeHUs Ha axaTu.

Jenpecusata ce paswupsBa Ha 3anag oT Bwbpbuukus
pasnomM B OkonHocTuTe Ha rp. [hkeben (Dxebencko
noHwxeHue; bosiHos, MopaHoB, 1997). Bbpxy gonaneoreHckust
(byHOAMEHT M pUTMWYHATa MEprenHo-MACbYHMKOBA 3agpyra
3ansrat KOHrIomepatn M nacbuHuum (dur. 2). B Ttax ce
obpasyBa €MUTEPMAnHOTO HWUCKOCYNdMAHO  KBapu-3naTo-
afynapoBo Haxoguiie MakegoHuu.

PYNEN

Hap te3u cegumenTn B Lenus GaceitH ce otnarat Tycm OT
Benunnactkma puoaauutoB Komnnekc. LleHTposeTe Ha
TO3M BYNKAHM3bM Ca Ha CeBep OT pasrnexpaaHara nnoL B
npepenute Ha KpylwkaHckus rpabeH (c. CkanHa rnaga, Yanev,
1995) n 3opHuwkns rpabeH. B painioHa mexgy rpagosete
Kepoxarm un  [xeben ce obpasyBa Kbpmxanuickust
kpaibpexeH puc. Cunta ce, Ye TO3W ByNKaHU3bM Ce pasBuBa
Ha rpaHuLaTa eoLeH-pynen unu B Ha4yanoTo Ha pynena.

CnepBa pa3BuTMeTO Ha PaboBckus naTuaHae3uToB U
MapxapoBckusa  natutoB  komnnekc.  Pabosckust
NaTUTOaHLEe3MTOB KOMMNEKC MOKpMBA MO-ronsiMata 4acT oT
Momuunrpaackata pgenpecus. B ocHoata ce pasnonarat
nenenin W nanuiHM Tygu u enuknacTuti. Bbpxy Tax ce
W3NWBaT NaBu OT MWHOANMHW NaTWAHOEe3NTU W aHge3nTu. Te
narpaxgat OCHOBMTE Ha monudasHute BynkaHu [ambana,
BusonsHe, Ceetn Wnus, CtypeH knageHel (Meawos, 1960,
1961) ¢ gmametbp no okono 8-12 km, KakTo U No-Masnku
CaTenTHM MOHOA3HW ByMNKaHW € auameTsp 4o 5 km. (dur. 3).

MapxxapoBCKMAT KOMNNEKE U3rpaxpaa B ceseposanagHara
yacT Ha f[enpecusTa BynkaH ¢ guametsp 4-5 km -
Kapranckuar Bynka (cur. 3). Toi e CKkpoMHa caTenuTHa
nocTpoitka Ha MamxapoBckus ByNkaH, KOWTO ce pasnonara Ha
WN3TOK OT U3cnesBaHaTa nioLy.
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QOueypa 1. ObpasysaHe Ha Kanabawkusi aH0e3umos KOMNIIexc.

OnueoueH: 1, 2- NMuenosaeH faikoB KOMMEKC - pUONUTOBM Tena (1), puonuToBK Aaiiku (2a)  NaTnToBw Sanku (20); 3- PaBeHcku
PUOMNUTOB KOMNAEKC - Tena (3a), Tycn u TychosHn Baposuuy (36); 4- Momumunrpagckv TpaxmaaumUToB KOMINEKC; 5- YCTpeHCKM
PUONUTOB KOMMNAEKC; 6, 7- CBETUMAMIACKM TPaxvupuogaLmMToB KOMMeke - Tena (7), Tycu u Tydo3snu Baposuum (7a), paiiku (76); 8, 9-
3Be3gencku aHaeantobasanToB KOMMNEKC — eNUKNACTUTL, aHae3nTobasanToBy nasu 1 Tydw (8) MOHLIOHUTOWAHA NHTPY3us (9a) 1
aHpeanTobasanTosy aaiikv (96); 10- CTomMaHCcKM pronuToB KOMMIEKC -Tydn 1 Tydho3Hn Baposuuy; 11- hxebencka nscbyH1KoBa
ceuTa; 12, 13- MNepnepeLuku TpaxupronuToB KOMMMEKE - Tena (12a), gaikm (126), Tydm 1 TydosHm nsacbuHmum(13a) 1 TydosHm
Baposuum (136); 14- MamkapoBCkn NaTUTOB KOMMNIEKC - Tena; 15- PaboBCKM naTaHae3nToB KOMMNEKC - NaBoBu notouy (15a),
enuKNacTUTh, Tyu u TycosHu Baposuum (156); 16- BenunnacTkv puogaunToB KOMMNEKC - Ty(u 1 Tycho3HM NACHYHULM (16a) u
TyhosHm Baposuum (166); ManeoueH(?)-eoueH: 17- Kanabawku aHae3UTOB KOMMNEKC - TaBOBK MOTOUM (@), EXMKIacTUTH 1 Tydhu
(6); 18- puTMIYHA NACBYHMKOBO-MeprenHa 3agpyra; 19- BynkaHoreHHo-CeaMMEHTOreHHaTa 3agpyra - OnucTocTpoMHa nayka (19a) u
puTM4Ha nayka (196); 20- MeprenHo-BapoBMKkoBa 3aapyra - MeprenHa nadka (20a), Baposukosa nayka (206); 21-BbrneHoOCHo-
NACHYHWUKOBA 3aApyra- AOMHa BLINEHOCHO-NACHYHWUKOBA Navka (21a), NnecbunmBo-KoHrnoMepaTtHa nadka (216); 22-
OpekyokoHrnomepatHa 3agpyra; 23-JlewwHukoBcka ceuTa; 24-brcepcka ceuTa; 25- fonaneoreHckn yHaameHT; CmpykmypHU
enemeHmu: 26-pasceg; 27-Bbpbuuku kpuntopasnom; Haxoduwa u nposisrieHus: 28-6eHTonuToBy; 29- 3eonutosw; 30-nepnuTosy;
31- axatoBw; 32- kBapL-raneHnT-cchaneputosy; 33-keapL-3naTo-nonuMeTanHm; 34-enutepMantu HUCKOCYNUOHW KBapL-3naTo-
afynaposy; 35 KBapL-aHTUMOHOBM; 36- BYNKAHCKM KOHYC UMK EKCTPY3WB U MarMeHust My kaHan (Mbprio).

C Tycdmte Ha Benunnactkusi puoaaLUTOB KOMMIIEKC penpecusita, B [IxebenckoTo MoHWKeHWe, BbpXY TyduTe Ha
(EHyey) u Ha PaboBckMs naTUTOAHAE3UTOB KOMMJEKC Bermnnactkus KOMNMEKC M B OCHOBaTa Ha [lepnepeLukus
(3umesenen, [Mponact, [obposoney) acouumpar MOHTMO- KOMMeKC ce oTnarat BpeKk4oKOoHrnomepaTy.

PUNOHUTOBW BEHTOHUTOBM HAXOAMLLA C KAOMWHUT U XanyasuT.
BeHTOHUTUTE ca 0Bpa3syBaHM 3a CMeTKa Ha aprunusauus Ha Hag Tax ce pepysat pasHoobpasHu Tycm ot Mepnepelukus
Tyute. BeHTOHMTOBMTE Tema ca C nnmactoobpasHa wmw TpaxupuonuToB Komnnekc. B cesepHata 4acT Ha fen-
newoobpasHa opma. Te wumaT XxuapoTepMmanHo-MmeTa- pecusiTa ce BHEPSABAT HAKOKO eKCTpy3uBa C pasmepy 3-4 km
comatnyeH npousxog (AtaHacos, [opaHos, 1989). B - Komxapaa, [roskas, KOmpykkas (Mepnepeluku BynkaH, AHes
MWHOANHWUTE naTWaHgesuTy ce obpasyBaT MpOSBMEHUS Ha n ap., 1968), Xucapa, Ecbepnuk n HoBa hasa Ha BynkaHa
axarw. CtypeH knageHel. B Toan paioH (Ha tor oT Wbpemxekckus
XopcT) ce obpasyBa CBeTocnaBckus prd, a B toXKHaTa YacT Ha
TpaHcrpecusita npoabnkasa. B 3anagHata 4vacT Ha penpecusita - pucba Cunaenum.

FOONLLIHNK Ha MurHo-2eonoxkus yHugepcumem “Cs. Usar Puncku’, mom 46 (2003), csumsk |, FTEOJTOTNA U TEOOU3UKA
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Queypa 2. ObpasysaHe Ha benunnacaku puodayumos
Komnnexc. Yen. 3Hauu kakmo Ha ¢pue. 1.
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®ueypa 3. ObpasysaHe Ha Paboscku namumoaHde3umos u
Madxaposcku namumog KoMnsiekc. Yci. 3Hayu Kakmo Ha
¢ue. 1.

C puvonuToBuTE EKCTPY3MBK OT TO3M KOMMIEKC Ca CBBbP3aHu
Haxogulwa W nposBreHns Ha nepnutu (FopaHos, [Monos,
1989). Te warpaxpaT HenpaBWNHM Tena [NABHO MO Nepu-
cdepusTa Ha ekcTpysuuTte. B Kkucenmte Tydm Ha Cblms
KOMMMEKC ca (hopMUpaHu  KIMHOMTUIIONUTOBK  3€0NUTOBK
Haxoauwa u nposienenusi (XKenesHn Bpata, benus 6aunp). Te
MMaT  BYNKaHOTEHHO-CeAMMEHTEH  npousxod  (Oxyposa,
Anekcves, 1989).

B [xebenckoto noHuxeHwe, Ha 3anag oT Bupbuukus
pasnom, ctaea yobnboyasaHe Ha 6aceiHa (cur. 4). Otnarat
ce naceyHuumte Ha  [kebenckata csuta  (FopaHOB,
nnadosa, 1992). B 3anagHus naHr Ha MOHWXEHMETO
OTHaYano ce HaTpynBaT aHAE3WUTOBW U TATUTOBM ENUKIACTUTM
¢ pebenuHa go 20 m. Hag Ttax 3ansraT ApebHO3bpHecTU
MACBYHMLM C MarnoMOWHA UM HensgbpXaHW NpOCHONKM OT
KOHrMomMepaT, BapoBMUM M Kucenu Tydn (enmknactutu?).
[ebennHata Ha cBMTaTa B LIEHTparHUTE YacTW Ha MNOHW-
xeHueTo goctura go 200 m.

Bopxy [hkebenckute nacbyHMUM ce oTnarat Tydo3HM
pucpoBn BapoBuUM U Tycdu OT CTOMaHCKMsi pUONMTOB
Komnekc. B torosanagHata yact Ha genpecusta ce hopmupa
CromaHckus kpanbpexeH pud (cur. 4)..

CnegaBa HOBO 6ypHo pa3BuTME Ha BYJIKAHM3Ma.
¢opMMpa ce 3Be3AeNCKUAT aHAe3nTo6a3anToB KOMMEKC.
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Queypa 4. OobpasysaHe Ha lNepnepelku mpaxupuonumos
komnnexkc, [xebencka nsickyHukosa cguma u CmomaHcKu
puoIUMOB KOMNAEKC. Y. 3Hayu kakmo Ha ¢ue. 1.

ObpasyBa Ce Hal-ToNeMusaT ByNkaH B [Jenpecusita C
pvametsp okono 15 km - 3BesgenckusT CTpaToByIKaH.
ObocobsieaT ce [fgBe HoBM (hasu B [ambamblikms u Cs.
Wnuitckmss BynkaH. Te ce cbnpoBoxgaT oT okono 20
CaTeNUTHU M NapasuTHW BYNIKAHCKW MOCTPOMKM (cour. 5).

B monHute YacTu ce oTmarat maBHO envknactu W
nupoknacTu. Ha rope npeobnagasa edy3nBHUAT dhaumec. To
€ MpencTaBeH OT NaBOBM NOTOLM W Tenma OT aH4esuTn u
aHpesuTobasantu. B no-Huckute HMBa npeobragasat aHoesu-
TOBUTE Pa3HOBWMOHOCTW, @ B MO-BUCOKUTE-aHLe3uTobasanTo-
BuTe. B 3Besgenckus BynkaH ca NOKanM3upaHu MHOXECTBO
anpesuTobasantoBu paiiku. Te ce BHeapsBaT B [Nuenosackus
paiikoB cHon (FaneHuTckaTa TEH3WOHHA 30Ha, MBaHoB, 1960).
B yeHTpanHuTe YacTu Ha BynkaHa ca BHeapeHu 3Besgenckarta
1 catenuTHaTa n MeTnnyeHcka MOHLIOHUTOMAHA MHTPY3KS.

C edpysuBHuTe NpoayKTM Ha 3BE3LENCKUST KOMMIEKC
acouumpat HAKOMKO NMPOSIBNIEHWS Ha axaTu.
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Queypa 5. ObpasysaHe Ha 3se3dencku aHdesumobasanmos
Komnekc. Ycn. 3Hauu kakmo Ha ¢pue. 1.

B Halt-3anagHata 4acT Ha fgenpecusta ce obpasysar
HAKONMKO eKCTpyauBa C AuameTbp [0 3-4 kM OT YCTpeHcKus
pvuonutoB Komnmnekc - YcrpeH, CuyneHaTta nnaHuHa,
XKbntuka, 3nm Bpbx (dur. 6).



Queypa 6. ObpasysaHe Ha Ceemuunulicku
mpaxupuodayumos KoMNexc. Yen. 3Hayu kakmo Ha ue. 1.

B Tesu puonuTi ce obpasyBaT MarmMaTU4YHW HaxogMlua Ha
nepnutn (FopaHoB u ap., 1960). B ekctpysusa CuyneHata
nuaHnHa e  opMMpaHO W HaW-ronNsAMOTO  €4HOMMEHHO
MEPSIUTHO HaxoauLle y Hac. TO3W eKCTPY3WB e pa3ceyeH OT
cybexsaTopuarneH pasnom CbC CbBPEMEHHA U3siBa, OTKbAETO
1aBa 1 HauMeHoBaHWeTo CuyneHaTa nnaHuHa.

Cneppa 060co6sBaHETO Ha CBETUMNMICKUS Tpaxupumo-
pJauuToB komnnekc (cur. 6). OTHauano ce otnarat rnaBHO
nenerHyn W nanunHn Tycu u pudosu Baposuumn. Hag Tax ce
W3nuBaT YepBeHonMnaBu nyuganHu Tpaxupuogauutu. B
Ceetunnuickns, Jambanblukug 1 BuBONSHCKWS BynkaH ce
BHepSBAT eKCTpyauBu ¢ anameTbp Ao okono 10-12 km. o
CKITOHOBETE Ha BynkaHuTe ce 060cobsBaT HAKOMKO MO-Manku
napasuTHu exkcTpyaueHW Tena. B CeeTumnuiickus BynkaH ce
BHeApsBaT paauariHi TpaxmMpuogaLmuToBy Jariku.

BeposiTHO KbM Kpast Ha TO3M €Tan, Mexay OnucaHuTe
BYJIKAHCKW MOCTPOMKK, Ce 3apaxaa HaHoBuwkaTta kangepa.
Ta e c HenpasunHa copma W nrow, okorno 50 km?.
O6pa3yBaHETO W BEPOSITHO € Pe3ynTaT Ha pa3ToBapBaHe Ha
obua v 3a TpuTe ByfnkaHa MarmeHa kamepa.

C pvogauutute Ha CBETUMNMIACKMS KOMMMEKC acouumpaTt
HSIKOJTKO MPOSIBIIEHMS HA MEPINTH.

Cnepga copmupaHeTo Ha Momuunrpaackus Tpaxupa-
LMUTOB KoMnnekc. B ocHoBaTa ce oTtmarat nanunHu Tyu u
arnomepati. B ropHata uact Ha pa3spesa Tydute ce
npocnosiBaT M MOKpWUBAT OT Tpaxwupauutu. Teau matepuanm
narpaxpaT efgHa HOBa HacTaBka B KoHyca Ha [lambambLukus
BYINKaH U napasuTi BYNKaHCKN KOHYCW NO CeBEPHMA CKIMOH Ha
3Besgenckus BynkaH (cur. 7).

C Momuunpaackus TpaxuaaLuTOB KOMMNEKC acouuupar
MPOSIBNEHNS HA aXaTH.

[naBHO B mpefenuTe Ha HaHoBuwKaTa fgenpecus cneaga
copmupaHeTo Ha PaBeHckus puonuToB Komnnekc. B
OcHoBaTa Ce oTnaraT Tyco3HW pudoBM BaposWuM, a B MO-
FOPHUTE HUBA NEnenHu Tydu W KceHoTypu. B Hal-toxHaTa
yacT Ha HaHoBwLKaTa fenpecks ce 0bpasyBa eanH puonuToB
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Queypa 7. ObpasysaHe Ha Mom4unzpadcu namumos
Komnsiekc. Ycn. 3Hauu kakmo Ha ¢pue. 1.

€KCTPY3MB C AMamMeTbp OT HAKOMKO Kunometpa (cpur. 8).

PYNEN-XAT

MarmeHaTa AeWHOCT 3aBbpLBA C BHEOPSBAHETO Ha
cybBynKkaHckuTe Tena U paiikm ot Muenospackus Komnnekc
Te ca nokanuaupanu B MyenosaH1s gaikos cHom. Tol e cbe
3C3 nocoka, AbITbr 0kono 25 kM 1 wipok Ao okono 10 km. Mo
CKITOHOBETE Ha 3BE3AENCKUA ByfKaH ce hopMmupaT 1 HAKOIKO
napasnTHK EKCTPY3uBa C AnameTsbp oT 2-3 kM (dour. 8).

C dwvHanHuTe NpoaykTM 3Be3genckus BYNKaH MpOCTpaH-
CTBEHO U TEHETMYHO € CBbP3aHO 0bpa3syBaHETO Ha KBapL-
3naro-nonumeTanHoTo 3ee3gen-lNyenosacko pyaHo none.
PygHuTte Tenma ca npegumHo wnHu. B nogctunawwmre
BYNKaHUTUTE CEAMMEHTU U MeTamopgpTHUS (yHOAMEHT (BbB
BapoBMUM U Mpamopyu) ce obpasyBaT W mnnacToobpasHu
meTacomaTtuyHu Tena. B pasnpeneneHneTo Ha MuUHepanHute
napareHesu ce Habnogasa XoprU3oHTanHa 30HaHOCT KOSITO €
€NEMEHT Ha KynomHa XWnoreHHa 3aHanHocT (bpeckoBcka,
leprenyes, 1988). B LeHTpanHuTE YacTi Ha PyAHOTO none ca
OTMIOXEHN  KBapL-raneHuT-chaneputoBM  Haxoguwa u
NPOsIBNEHNS , @ N0 NepucbepusiTa - KBapL-31aTo-NoNMMeTanHu
nposiBnexuns. B owe no-otaaneyeHnTe OT ByNKaHa YacTu ce
copmmpat  nmonMMeTanHn  nposiBneHus  6e3  0cobeHHo
MKOHOMMYECKO 3HAYEHwe,

B metamopdHaTa pamkaTta Ha genpecusita ce obpasysar
NONUMETanH1 nNpOsBMEHUS U aHTUMOHWTOBOTO HaxoAuLle
YepHuueso.

3AKITFOYEHNE

BynkaHusmbT B Momunnrpagckata fenpecus ce passusa B
NNMTBK BogeH OaceifH. BynkaHckuTe KOHycu ca OCTpOBM B
Hero. Okoro TsX, KakTo 1 No nepudepusiTa Ha baceliHa, YecTo
ce oBpasysat kopanosu pudose. Tyute Ha BenmnnacTkus
puogaunTtoB 1 [lepnepeLkus TpaxvMpuoNMTOB KOMMIIEKC Ce
oTnaraT rnaBHO BbB BOAHMA OaceiH. [lo cknoHoBeTe Ha
rofilemuTe ByNKaHCK NOCTPOMKN Te NIUNCBaT.
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Queypa 8. ObpasysaHe Ha PaseHcku puoiomos u [Tuenosdcku KoHmpacmeH Komniiekc. Ycn. 3Hauu kakmo Ha ¢pue. 1.

B npegenute Ha menpecusTa ce HabmogaHa Murpaums Ha
MamaTM3Ma B nocoka obpaTHa Ha 4YacoBHMKOBATa CTpenka
(cour. 1-8). MocnegosatenHo ce dopmupat MpaHTenuHeku,
Ceetumnuickn, busonsHckn, [ambanbluku w  3Be3nencku
BynkaH. B cpegata mexay Tax ce obpasyBa HaHosuiukaTa
kangepa, MW3mbfHeHa ¢ Typute Ha  CBETUMRMIACKUS
TpaxuprnogaumnToB M PaBEHCKNS PUONUTOBK KOMMNEKCH.

B ceBeposanapHuTe yacTu Ha aenpecusta ce obpasysar
W3KIMIOYATENHO Haxoguwa W MpOSIBNIEHUS HA HeMeTamHy
MOMEe3HN 13Konaemu - MepiuT M 3e0NUTH € KcennTe dasm,
axaTm CcbC cpegHokucenute asm u  OeHTOHMTM. B
LEeHTpanH1Te W IOTOM3TOYHMTE YacTu Ha fJenpecusita ce
opmMupaT rnaBHO MeTaHU MOME3HM U3Komaemu - Ksapu-
3nato-agynapoeu (Cped naneueHckute U npuaboHckuTe
CEeAMMEHTM) U KBapL-3naTo-nofMMeTantu (MpeguMHO Che
3Besgenckus BynkaH).

Bpb3kaTa Ha MeTanHuTe OpydsiBaHWsS C BYmNKaHM3Ma Mo
nepudoepnsTa U pamkata Ha Jenpecusta e no-HesdcHa. Te
obaye BepoSITHO Ca PesynTaT Ha eauHHa pyOHO-MarMaTuyHa
cucTemMa. Hsikon nonmumeTanHu opyasiBaHUst acouuupat C
HErofieMM CpPaBHUTENHO M30NMpaHV BYFKAHCKM MOCTPOIKY,
KakTo € Hampumep npy XXbrTuka.
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ABSTRACT

Preceding volcanic activity epithermal low-sulfidation quartz-gold-adularia ore mineralizations are localized within the various Paleocene and Late Eocene
sedimentary rocks in the Momchilgrad depression. Hydrothermal-metasomatic deposits of montmorillonite bentonite are formed within tuffs of the Beli Plast rhyodacite
and Rabovo latite-andesite complexes. Agate occurrences associate with the latite-andesites of the Rabovo complex. Volcanogenic-sedimentary clinoptilolite zeolite
deposits are formed within the tuffs of the Perperek complex. Perlite deposits are localized within the extrusive bodies of the Perperek trachyrhyolite and Ustren
rhyolite complex. The formation of the quartz-Au-polymetallic Zvezdel-Pcheloyad ore field spatially and genetically is related to the Zvezdel volcano (built by basaltic-

andesites of the Zvezdel complex).

The Momchilgrad depression is situated in the area between
the Central and Southeastern Rhodopes blocks of the
Rhodopes Massif. Various breccias, conglomerates,
sandstones, marlstones and limestones deposited within the
depression during the Paleocene and Late Eocene.

PRIABONIAN

The metallogenic processes preceded intense volcanic
activity in the depression. Epithermal low-sulfidation quartz-
gold-adularia ore mineralizations (Mavroudchiev at al., 1996)
formed in the southeastern parts of the depression within the
Paleocene and Late Eocene sediments (Fig. 1). Linear
stockwok or stratiform ore bodies (Han Krum, Sarnak, etc.) are
located within the favourable for replacing rocks and tectonic
zones (detachment).

These ore mineralizations seem to have preceded the
volcanic activity but probably resulted from its initial stages and
were genetically related to the magma reservoir. The
occurrences in the southeastern parts of the Momchilgrad
depression were connected with still not erupted Irantepe
volcano.

The volcanic activity also began from the southeastern
parts of the Momchilgrad depression. The beginning was in the
Priabonian when formed the Kalabak andesite complex. The
Irantepe volcano (lvanov, 1960), having diameter of about 10
km, as well as several smaller satellite volcanoes developed

(Fig. 1).

The initial stages of the volcanic activity was dominated by
explosive processes. Various lapilli tuffs, agglomerates, and
epiclastics deposited upon the coal-sandstone and marl-
limestone units and on the metamorphic basement as well.

Locally, the tuffs and epiclastics are interbedded by reef
limestones indicating that volcanoes grew up in a shallow
marine basin. The tuffs are cut or covered by Amph-Py
andesites. Agate occurrences associate with the andesite
lavas of this complex.

RUPELIAN

The Momchilgrad depression extended to the east of the
Varbitsa fault near by the town of Djebel (Djebel depression;
Boyanov, Goranov, 1997) where the pre-Paleogene basement
and rhythmic marlstone-sandstone unit were covered by
conglomerates and sandstones (Fig. 2) hosting Makedontsi
epithermal low-sulfidation quartz-gold-adularia deposit.

The tuffs of the Beli Plast rhyodacite complex covered these
sedimentary rocks in the whole basin. Their vents were located
to the north of the considered area in the outlines of the
Krushka (the village of Skalna Glava; Yanev, 1995) and
Zornitsa grabens. The Kardjali coastal reef developed in the
area of the towns of Kardjali and Djebel as the limestones were
not affected by the wallrock-alteration of the Makedontsi
deposit. It is considered that this volcanism took place either in
the boundary interval Priabonian-Rupelian or in the very
beginning of the Rupelian.

What was coming next is the formation of the Rabovo latite-
andesite and Madjarovo latite complexes.

The Rabovo latite-andesite complex covered larger parts
of the Momchilgrad depression. In the base of its section are
deposited ash- and lapilli-tuffs and epiclastics covered by
vesicles-bearing lava of latite-andesite and andesite
composition. They built the basic parts of the large
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Figure 1. Formation of the Kalabak andesite complex.
Oligocene: 1, 2 - Pcheloyad dyke complex - rhyolite bodies (1), rhyolite dykes (2a), and latite dykes (2b); 3 - Raven rhyolite complex
- bodies (3a), tuffs and tuffaceous limestones (3b); 4 - Momchilgrad trachydacute complex; 5 - Ustren rhyolite complex; 6, 7 - Sveti-
llia trachyrhyodacite complex - bodies (7), tuffs and tuffaceous limestones (7a), dykes (7b); 8, 9 - Zvezdel basaltic-andesite complex
— basaltic-andesite epiclastites, lavas and tuffs (8), monzonitoid intrusion (9a), basaltic-andesite dykes (9b); 10 - Stomantsi rhyolite
complex - tuffs and tuffaceous limestones; 11 - Djebel Sandstone Formation; 12, 13 - Perperek trachyrhyolite complex - bodies
(12a), dykes (12b), tuffs and tuffaceous sandstones (13a), tuffaceous limestones (13b); 14 - Madjarovo latite complex - bodies; 15 -
Rabovo latite-andesite complex - lava flows (15a), epiclastites, tuffs and tuffaceous limestones (15b); Eocene-Oligocene: 16 - Beli-
Plast rhyodacite complex - tuffs and tuffaceous sandstones (16a), tuffaceous limestones (16b); Paleocene(?)-Eocene: 17 - Kalabak
andesite complex - lava flows (a), epiclastites and tuffs (b); 18 - rhythmic sandstone-maristone unit; 19 - volcano-sedimentary unit -
olistostrome packet (19a) and rhythmic packet (19b); 20 - maristone-limestone unit - marlstone packet (20a), limestone packet (20b);
21 - coal-sandstone unit - lower coal-sandstone packet (21a), sandstone-conglomerate packet (21b); 22 - breccia-conglomerate unit;
23 - Leshnikovo Formation; 24 - Biser Formation; 25 - pre-Paleogene basement; Faults: 26 - normal-slip fault; 27 - Varbitsa
fossilized fault; 28 - volcanic cone or extrusion and its magma conduit (vent); Deposits and mineralisations: 29 - bentonite; 30 -
perlite; 31 - agate; 32 — quartz-galena-sphalerite); 33 - quarts-Au; 34 - epithermal low-sulfidation quartz-gold-adularia; 35 - quarts-
antimonite.

Montmorillonite bentonite deposits with kaolinite and
halloysite associate with the tuffs of the Beli Plast rhyodacite
(Enchets) and Rabovo latite-andesite (Zimzelen, Propast, and
Dobrovolets) complexes. Bentonites resulted from the
argillization of the tuffs and the bentonite bodies are stratum- or
lens-like shaped. According to Atanasov, Goranov (1989) they
are of hydrothermal-metasomatic origin. Agate occurrences are
related to the vesicles-bearing latite-andesites.

polyphase volcanoes Dambalak, Bivolyane, Sveti llia, Studen
Kladenets (lvanov, 1960, 1961) having diameters of about 8-
12 km, as well as some smaller satellite monophase
volcanoes with diameters up to 4-5 km (Fig. 3).

The Madjarovo complex built a volcano (4-5 km in
diameter) located in the Northwestern parts of the
Depression - Kartal volcano (Fig. 3). It is a not large satellite
edifice of the Madjarovo volcano, developed to the east of
the considered area.
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Figure 2. Formation of the Beli-Plast rhyodacite complex. For
the key see Fig. 1
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Figure 3. Fformation of the Rabovo latite-andesite and
Madjarovo latite complexes. For the key see Fig. 1

Transgression continued. Breccia-conglomerates
deposited in the western parts of the Momchilgrad depression
(Djebel depression) on the tuffs of the Beli Plast complex and
in the base of the Perperek complex.

Various tuffs belonging to the Perperek trachyrhyolite
complex alternate upward. Several extrusions 3-4 km in size -
Kogjadaa, Dyuzkaya, Yumrukkaya (Perperek volcano; Yanev
et al., 1968), Hisara, Esberlik as well as an new phase of the
Studen Kladenets volcano intruded the northern parts of the
depression. Svetoslav reef developed in this area (to the south
of the Ibredjek horst) and Sindeltsi reef - in the south parts of
the depression.

Perlite deposits and occurrences are related to the rhyolite
extrusions of this complex (Goranov, Popov, 1989). They form
irregular bodies along the peripheries of the extrusions.
Clinoptilolite zeolite deposits and occurrences of volcanogenic-
sedimentary origin (Djourova, Aleksiev, 1989) are localized
within the acid tuffs of the same complex (Jelezni Vrata, Belia
Bair).

The marine basin deepened in the area of the Djebel
depression, to the west of the Varbitsa fault (Fig. 4) where the
sandstones of the Djebel Formation deposited (Goranov,
Shilyafova, 1992). In the western parts of the this depression
initially deposited epiclastics up to 20 m thick, andesite and
latite in composition. They are covered by finegrained

sandstones with thin and fast disappearing interbeds of
conglomerates, limestones and acid tuffs (epiclastics ?). The
thickness of the formation reaches up to 200 m in the central
parts of the Djebel depression.

o

Figure 4. Formation of the Perperek trachyrhyolite complex,
deposition of the Djebel Sandstone Formation and Stomantsi
rhyolite complex. For the key see Fig. 1

The Dijebel sandstones are covered by tuffaceous reef
limestones and tuffs of the Stomantsi rhyolite complex.
Stomantsi coastal reef developed in the southwestern parts of
the Momchilgrad depression.

A new violent manifestation of the volcanic activity followed.
Zvezdel basaltic-andesite complex formed. Zvezdel
stratovolcano - the largest volcano in the depression, having
diameter of about 15 km, developed. Two new phases of the
Dambalak and Sveti llia volcanoes generated, as the
diameters of the bodies are 8-12 km. They are associated by
nearly 20 satellite and parasitic volcanic edifices (Fig. 5).
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Figure 5. Formation of the Zvezdel basaltic-andesite complex.
For the key see Fig. 1

The basal levels of the Zvezdel complex are occupied by
pyro- and epiclastics. Effusive facies, represented by lava
flows and bodies of andesite and basaltic-andesite
composition, prevails upward as andesite varieties are more
typical of the lower parts of the section while the upper ones
are dominated by basaltic-andesites. The Zvezdel volcano is
intruded by numerous basaltic-andesite dykes of the
Pcheloyad dyke swarm (Galenit tensional zone; lvanov, 1960).
Zvezdel monzonitoid intrusion and its satellite Metlichka
intrusion are emplaced in the central parts of the Zvezdel
volcano.



Some agate occurrences associate with the effusive
products of the Zvezdel complex.
Several extrusions of the Ustren rhyolite complex, up to 3-
4 km |n d|ameter erupted in the westernmost parts of the

Figure 6. Formation of the Sveti llya trachyrhyodacite complex.
For the key see Fig. 1

Magmatic perlite deposits are localized in these rhyolite
bodies (Goranov et al., 1960). The largest perlite deposit is
ocated in the Schupenata Planina extrusion cut by a
subequatorial fault of current activity, fact giving the name of
the rhyolite body (meaning broken mountain).

The Sveti llia trachyrhyodacite complex was generated
next (Fig. 6). Mainly ash- and lapilli-tuffs as well as reef
limestones initially deposited. Over them flowed reddish-violet
flow-banded trachyrhyodacite lava. 10-12 km sized extrusives
emplaced at Sveti llia, Dambalak and Bivolyane volcanoes.
Several smaller parasitic extrusive bodies erupted on the
slopes of these volcanoes. Radially oriented trachyrhyodacite
dykes cut the Sveti llia volcano.

The Nanovitsa caldera originated between the mentioned
volcanic edifices probably close to the end of this stage. It has
irregular geometry and encloses an area of about 50 km2 The
caldera subsidence resulted from the roof collapse over an
underlying magma reservoir that might have been common for
the three volcanoes

Some perlite occurrences associate with the rhyodacites of
the Sveti llia complex.

The Momchilgrad trachydacite complex was generated
next. Lapilli-tuffs and agglomerates are deposited in the base
of its section. They are interbedded and covered by
trachydacite lava in the upper parts. These products composed
a new phase at the Dambalak volcano as well as some
parasitic volcanic edifices on the northern slope of Zvezdel
volcano (Fig. 7).

Agate occurrences are related to the Momchilgrad
trachydacite complex.

The tuffs of Raven rhyolite complex are exposed mainly
within the Nanovitsa caldera. The base of the section is
occupied by tuffaceous reef limestones and the upper levels -
by ash-tuffs and xenotuffs. A rhyolite extrusion few km in
diameter erupted in the most southern parts of the Nanovitsa
caldera (Fig. 8).
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F/gure 7 Stage of formation of the Momch/lgrad trachydacite
complex. For the key see Fig. 1

RUPELIAN-CHATIAN

The magmatic activity terminated with the emplacement of
subvolcanic bodies and dykes of the Pcheloyad dyke
complex. They are part of the Pcheloyad dyke swarm trending
to WNW, about 25 km long and nearly 10 km wide. Several
parasitic extrusions having diameters of 2-3 km are located on
the slopes of Zvezdel volcano (Fig. 8).

The formation of the quartz-gold-polymetallic Zvezdel-
Pcheloyad ore field, both spatially and genetically is related to
the latest products of the Zvezdel volcano. The ore bodies are
mainly of vein type. Stratiform metasomatic bodies are also
formed within the sediments and the metamorphic basement
(limestones and marbles) underlying the volcano. A horizontal
zonality that is an element of the dome-like hypogenic zonality
(Breskovska, Gergelchev, 1988) can be observed in the
distribution of the mineral paragenesis. Quartz-galena-
sphalerite deposits and mineralizations are formed in the
central parts of the ore field while along the periphery these are
quartz-gold-polymetallic. Polymetallic deposits of no economic
significance are typical of the areas still farther from the
volcano.

Chernichevo antimonite deposit as well as some
polymetallic occurrences formed in the metamorphic rim of the
Momchilgrad depression.
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Figure 8. Stage of formation of the Raven rhyolite and Pcheloyad complexes. For the key see Fig. 1

CONCLUSIONS

The volcanic activity in the Momchilgrad depression took
place in shallow marine basin as the volcanic cones are
islands. Coral reefs often grew up around them as well as
along the periphery of the basin. The tuffs of the Beli Plast
rhyodacite and Perperek trachyrhyolite complexes deposited
chiefly within the basin and are absent on the slopes of the
large volcanic edifices.

A counter-clockwise migration of the magmatism can be
noticed within the Momchilgrad depression (Fig. 1-8). The
Irantepe, Sveti llia, Bivolyane, Dambalak and Zvezdel
volcano successively formed. The Nanovitsa caldera, filled
with the tuffs of the Sveti llia trachyrhyodacite and Raven
rhyolite complexes, collapsed in the middle between them.

Deposits and occurrences mainly of non-metallic mineral
resources (perlite and zeolites related to acid phases, agates
- to intermediate phases, and bentonites) formed in the
northwestern parts of the depression. Chiefly metallic ore
deposits - quartz-gold-adularia (within the Paleocene and
Late Eocene sediments) and quartz-gold-polymetallic
(related to Zvezdel volcano) are typical of central and
southeastern part of the depression.

The connection between metallic mineralization and

volcanic activity from the peripheral parts and the rim of the
depression is more distant and unclear. Although they
probably resulted from one ore-magmatic system. Some
polymetallic ore mineralizations associate with not-large,
relatively isolated volcanic edifices, as for example Jaltika.
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