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BnBenenne

Texmoncka no3uyus

PononckuaTr macuB € MpOAYKT HA alNUiCKaTa CTPYKTYpHA EBOJIOIMS IpOsiIBEHAa B JBa
IIOCJIEZIOBATEHO €Tala - KOMIpecHus U eKcTeH3usa. Te ca yacT OT €IuMH NPOABIDKUTEIEH U
HENpeKbCHAT Mpoliec — Koiu3usi Ha EBponeiickata u AdpukaHckaTa KOHTHUHEHTAIHA IUIOYa MpU
3arBapsiHe Ha TeTHuCKUs OKeaH M cleABaIly MoCcTKoIM3noHHN nedopmarun (Ivanov, 2000).

Komnpecuonnus craauii € cBbp3aH ¢ (opMupaHe Ha ToJiIMOMAIla0HU HaBlald C IOXHA
BEPreHTHOCT W TPUYMHSABA PETHOHAIEH MeTaMOp(U3bM Ha CKaJUT€ B EKJIOTUTOB WU
ampubonuToB ¢danuec. HapnumuanusTa mpuuuHIBAT 3HAYMTEIHO yAcOeNsBaHEe Ha 3eMHATa Kopa B
oOcera Ha Pooriure. To3u craauii 3aBbpliBa rpe3 panHoanmnuiicko Bpeme (Ivanov, 2000).

Ectensnonen crtanuii ch3gaBa XapaKTepHU YCJOBHS 3a M30CTaTUYHO M3JUraHe Ha JOJIHATA
IUTaCTHYHA KOpa (MUTMaTHUTOBH THAlCH, MUTMATUTH U QHATEKTUTH) M Bb3HUKBAHE Ha MOpeIuIia OT
Kynonu (MetamopdHH sapeHr koMIuiekcn). KynMuHanusaTa Ha eKCTeH3UsITa M eKCXyMUHAIUATa Ha
SIIPEHUTE KOMIUIEKCH HacThIBa npe3 eoueHa (Ivanov, 2000).

CeBepon3TOouHaTa TpaHUIlA Ha KBCHOWIMMUCKUSA Pomomnckuss MacuB ce Oelnexu 10
3naToycToBcKaTa JUCIOKalMs. XapMaHIUHCKUAT OJIOK, Ha CEBEPOM3TOK OT Ta3HM CTPYKTypa, HE €
00XBaHAT OT €KCTEH3UATAa U M0 TOBA BpeMe € eIMH MHepTeH OJ0K. B pe3ynTaT Ha KbCHOANMuickaTa
peruoHayHaTa €KCTEH3Usl B pas3IJIeXkKIaHus paiioH, Ha 10rosamnaj oT 3J1aToyCTOBCKAaTa JUCIIOKaIus,
ce dopMmupar HSIKOJIKO sApeHu Komiuiekca (kymonu) — LlentpamHopoporicku, bemopeukun u
Kecubupcku. KecuOupckusaT Kymon € ¢ OrpaHHYeHHM pa3Mepu U MOXE Ja Ce pasriexia KaTo
BTOpOpa3psAIHa CTpyKTypa Ha bemopeukust kymon (¢dur. 1).

Te3u Kymonu MMaT CXONIEH CTPOESK U CHHXPOHHO pa3BuUTHE. B sapata Ha kymonwurte (HOiHA
IUTAaCTHYHA KOpa) C€ pa3KpUBAT BUCOKOCTENICHHN METaMOP(UTH 3aCeTHATH OT CHITHA MUTMAaTH3AIIHS
U aHaTeKcuc (MeTarpaHUTH, MUTMaTUTH, ekJIoruTH). [lo nepudepusta Ha KynonuTe (TOpHA Kpexka
KOpa) ce pa3KpuBaT pa3HOOOpa3HU THaMCH, aMPUOOIUTH U MPaMOPH, KAaKTO M CEPIICHTUHU3UPAHU
ynrpabasutu. [lo ceBepnata u 3amagHara nepudepus Ha bemopeukuss Kymon ce pasKpuBaT H
ME3030MCKH CeAMMEHTHO-BYJKaHOreHHU ckainu (bosHoB u gap. 1990), meramopdosupanu B
3eNIEHOIINCTEH (arfuec.

Mexay OTAECTHHTE KYNOJIW W MO mepudepusta UM ce (GopMupar acHMETPUYHU TPaOCHOBU
nenpecud. TsaxHOTO (¢dopMUpaHe 3alouyBa OIIe IMpe3 TMajeolleHa, Mpead OKOHYaTeIHaTa
eKCXyMHUHalusi Ha sapeHuTe komiuiekcu. Mexay Llentpannopononckus, benopeukus u
Kecubupckus kymon ce pasmonara MomuunrpajackaTta aenpecusi, Mexay LleHTpamHopomonckus
Kynoin ¥ XapManiauickust 670k — CeBepOM3TOYHOPOIONICKAaTa Jenpecks, a Mexay bemopeukus
Kynoi 1 XapMaHiIuickus 0ok — 3maTtoycToBckata jaenpecus. Tpure nenpecuu ce oOeAUHSABAT B
Kepmxanuiickust pernoH u 3aenHo (opmupar HM3TOYHOPOMONCKOTO MAIEOTEHCKO ITOHMKEHHE
(MBanos, 1960).

B ocHoBaTa Ha M3TOYHOPOJONICKOTO MOHMKEHHUE CE OTJarar MpeAuMHO TEPUTE€HHHU CEIUMEHTH,
npociosiBaHd OT pudoBH BapoBUIM (TManeoleH-eoneH). Hax Tiax ce pasmoiaraT MHOXECTBO
CPEIHOKHUCEIIN U KUCENH BYJIKAHCKU OCTPOUKH C Bb3pacT KbCEH €0IIEH-0JIUTOLIEH.

Mazmamu3om

B WM3tounute Pomormm (kakTo m 3a Pomorickusi MacuB Karo Is10) ce€ 000cOo0sBa JBa THIA
KbCHOQIMUUCKA MarMaTu3bM, 000COOCH B JBa IIOCIICOBATCTHM W B3aWUMOCBBP3aHH €Tara
(Geotgiev 2005).

Hauannuam eman Ha €KCTEH3WOHHHMS CTAIMIl CE€ XapakKTepu3upa C MarMaTu3bM MpPEACTaBEH
M3KIIIOUUTENHO B XUMnoabucaieH (amyec u ¢ Kucen cbeTaB. Jlokanu3upaH € BbB BbTPEIIHUTE YacTU
Ha siApeHuTe Korwiekeu (kymosmte). Ilpenmonara ce KOpoB MPOU3XOJ HA TPAHUTHUTE MarMu. Te
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BEPOSITHO Ca pe3yJITaT Ha TOIEHE B I0JIHATA IUIACTHYHA KOpa U MOCJIEIBAIO BHEIPSIBAHE B TOpHATA
KpexkKa Kopa B Ipolieca Ha eKcTeH3usa. 3a UyuynuruHckusT rpaHuT B benopeukus kymon ce
omnpenens Bb3pact oT 68 Ma (Mapues u nip. 2004, Herry0:1. nanuun). B LleHTpaaTHOPOAONICKHS KYTION
3a T€3W TPAHUTH € OMpeeAT Bh3pacTu ot 52,8 Ma 1o 42,3 Ma (Ovcharova et al., 2003).

Maemamuszmvm na emopusm eman (40-28 Ma) e cbC CpeJHOKHCEN U KHCeNl CbCcTaB. B mporueca
Ha EKCXyMMHAllUA Ha SIAPEHUTE KOMIUIEKCH, MEXIy OTAEIHHUTE KYMNOJIu U Mo mnepudepusita Ha
Pononckust MmacuB, cTaBa M3THHIABAHE HA JOJIHUS TUIACTHYEH CJIOM M HA 3eMHATa KOpa Karo 110 U
U3IUraHe Ha TOpHAaTa MaHTUS. B Te3um ywacTblM NPOHUKBA MAaHTUHHO BEIECTBO, KOETO Cce
oOoratsiBa B pa3JInyHa CTeneH ¢ KopoB Marepuan (Georgiev 2005).

[TpoagykTuTe HA TO3U MarMaTU3bM, IPEUMYIIIECTBEHO BbB BYJIKAaHCKHU (aluec, ca JOKaTu3upaHu
[JIABHO B TpenenuTe Ha M3TOYHOPOMONCKOTO MOHMXKeHHe. OTIeNHN MOHIIOHUTOUIHU UHTPY3UH,
KaKTO W PHOJUTOBU U Oa3WyHU JalKH, ca BHEJIPEHH M B OKOJHHUTE KYMOJH (XuUmoabucalieH 10
CyOBYJIKaHCKH (paryec).

[IpenmMer Ha oOCHXKIaHE B HacToAllaTa CTaTHs € CaMO MarMaTU3MBT OT BTOpPHUSA
KbCHOEKCTCH3HOHEH eTarl.

CbceTosiHMe HA podJieMa

B mnpepenute Ha M3TOYHOPOAONCKOTO MOHMKEHHE ce 000co0sSBaT HSAKOJIKO apeana Ha
pasmpocTpaHeHre Ha Marmatusma. To3u Qakt e otpaszeH ome ot ['bap60B (19377?), koiiTO OoTHENS
Yampaepenckata edysuBHa obnact u Cynran-Epuiickoro monwmwkenue. MBanoB (1960) ommcsa
BopoBumikn 1 MOMYMITPAACKH BYJIKAHCKM pailOH (YaCTUYHO CBHBIAAAT C MOHMKCHHUATA Ha
['e1b00B) U ApAMHCKAa BYJKaHCKa HBHLA. Mapkupa M MO-TosiMara 4acT OT MarMaTHYHUTE
nentpose. Crnopen SneB m ap. (1998) BynkanusmbT (Ha TeputopusTa Ha bbarapus) cpuio e
JIOKaJM3UpaH B ABa pernoHa — bopoummku 1 MoMmuunrpaa-ApauHCKH (BKIIIOYBAI U ApAMHCKATA
uBuia Ha MiBanoB 1960).

[Ipe3 1960 r. uznu3at ABe oOoOIaBamM pabOTH 3a MAJCOTSHCKUTE OTIOKEHUS U MarMaTu3ma B
Uztrounu Popomu (I'opanoB, 1960; MBanoB, 1960). Te umMaT MHOTO CXOJIHU YEpTH - HM3MOI3BAT
JUTOJIOTOCTPATUTPAPCKU TOAXOJ TpPH pa3wICHSIBAHE HA MarmMaru3mMa M OTISNIAT 10 TPH
CPETHOKUCENIM W TPHU KHUCENW ByJIKaHOTeHHH Xopu3oHTa. [Ipu ['opanoB ToBa ca Pry, Oly, Ols
(cpemaokucenn) u Ol;, Ol;, Olg (xkucemn). HesaBucuMo, dYe OMUCBA OTACTHH apeaid Ha
ByJKaHCKUTe paiioHu, MBanoB (1960) mpaBu oO0mia xopemanus W JUTOCTpaTUrpadcka cxema Ha
Marmatusma B nenute M3rounu Pomorm. OTaens Tpu LUKBIA B KOWTO cpeaHOKucenara (asza ce
cMmens ¢ kucena - cboTBeTHO I, 11, III cpennokucen u I, II, Il xucen Bynkanuzsm. Banos (1961),
pasraexaaiiku camo paiioHa Ha JlamOamblIkusi ByJIKaH, OTAENsA W XOpU30HT Ha IV cpenHokucen
BYJIKAHU3BM.

bosinoB, MaBpyauues (1961), pasriexnaiiku ByJIKaHU3Ma CaMO B CE€BEpOM3TOYHHTE Pomomw,
OTHeNAT: NoNHa edy3us Ha aHAE3UTUTE U JIATUTUTE (KbM UYETBBPTU XOPU30HT Ha MpuaboHA),
XOPU30HT Ha 3€JICHUTEC MACHBHH TY(U; XOPU30HT CHUBUTE CIOUCTH Ty(H, TyPUTH ¥ BAPOBHIIH;
e¢y3usi Ha OMOTUT-TTMPOKCEHOBUTE JIATUTH M aHJIE3UTH; TOJIHA e(y3us Ha JAIUTHTE, PUOJAIIUTHTE,
PUOJUTUTE W TEXHHUTE NMHPOKIACTH; XWUIOAOWCATTHH WHTPY3UH; ropHa edy3us Ha aHAC3UTHTE H
JaTUTUTE; TOpHA ey3us HA eAPONOPPUPHUTE PUOAALIUTH U PUOIIUTH.

[Monynsipuoct nobuBa cxemara Ha MBanoB (1960). Ilpe3 cnenpamure 40 roguHu uaesTa 3a
MUKIUYHUASA XapaKTep Ha BYJIKAaHW3Ma CTOU MPAKTUYECKH BbB BCUYKU CXEMH IpH MOAsui0aTa Ha
marmatu3ma B M3rounure Pomomm. [Ipomenst ce camo Opost Ha muknute/pasute (3,4) u oOxBara Ha
xopuzoHTtuTe Hnu 3aapyrute (MBanos, 1961; bosHoB u ap. 1989, 1990, 1991, 1992, 1995a,06;
Koxyxapos u ap., 1989, 1990a,6, 1992, 1995a,6,B,r; Yanev et al., 1998; Bosinos, ['opanos, 2001).
B nocneanute roarHU B HAKOM MyOTUKAIMU BBIIPOCHT 32 PA3wICHSBAHETO HA BYJIKAHCKHUTE CKaJIH
ce u30sTBa, KaTo Ce M3IOJI3BAT HECTAHIAPTHH WJIU ONHCATETHA reorpadcku TepMunu — Pesena tyd
(Ivaniv, Kopp 1969), boposumiku typu(Marchev et al. 2002).

MeTtoau4uHu OesexKH

KbcHOANMUNACKUAT ByJIKaHW3bM B M3TOYHOPOJONCKOTO INOHMYKEHHE CE€ pa3BUBAa BBB BOJICH
OaceifH, KOWTO C HampeIBaHETO Ha BYyJKaHCKaTa JEMHOCT M3IUIUTHABA. Byikanure ca ocTpoBH
(atomu) B HETO W (hopMUpAT apxureasd. BbB BETpENIHUTE YacTH Ha BYJIKAHCKUTE KOHYCH (TJIaBHO
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B aepajHa WM cyOaepasHa oOCTaHOBKa) ce (opMuparT NpeAUMHO BYJIKaHCKM (anumecu -
€KCIUIO3UBEH, €(y3UBEH U CyOBYJIKAaHCKH (MarMeHU KaHAIA U Taliku). B Hali-rojieMuTe BYJKaHH CE
BHEJPSBAT KOMarMaTHYHU UHTPY3uH. B ocHOBaTa u mo mepudepusara Ha BYJIKAHCKUTE KOHYCH (B
aKBaJiHa 00CTAHOBKA) C€ HayiaraT M CEIMMEHTHU (hallvecy - eMUKIaCTUTH, TEPUTEHHU CEAUMEHTHU U
pudoBH BapoBUIU. MeXly ChCEIHU BYJIKaHU YECTO C€ CMECBAT (3arensar) Ty(u U JJABOBH MOTOILN
OT pa3IMYHU BYJKaHHU, Cpell KOMTO YECTO CE€ YCTAaHOBSIBAaT M CEAUMEHTHU cKaiau. OtaenHu
MarMaTH4YHU a3y MOHAKOra ca MPEJICTaBeHH B HAKOJIKO ChCEIHU BYJIKaHA OT €MHEH apeall.

Jebenuante Ha TyduTe U 0OCOOCHO HA JABOBUTE MOTOIM OBP30 HaMaJIABAT C OTAAJICUYaBaHE OT
marmenure nentpoe. M obparno. CenumeHTHUTE (harecu yBeiauyaBaT ACOCTMHHUTE CH B IIO-
OTJIaJIeYeHUTE OT MarMEHUTE [IEHTPOBE PaliOHU.

[loBeueto Bynkanu B M3tounure Pomomu mmat camo cpeanokucenu (asu. Camo B HAKOU
ByJIKaHU OT Momuuirpajackara aenpecus U B MapkapoJckusi ByJIKaH cpeaHOKucenuTe (asu ce
CMEHSAT C MO-KbCHH Kucenu ¢a3u. B gact oT 14x ce HaOmM01aBa U3BECTHA PEKYPEHIIHS OT JIATUTOBA
KbM aHJe3uTo0a3zanTtoBa ¢aza u eIMHCTBEHO B JlaMOanblIKus BYJIKAH - OT TPaXUPHUOAALUTOBA KbM
TpaxuganuroBa ¢asza (I'eoprues, Munosanos, 2003). Hama obaue peayBaHe Ha CPETHOKHUCENHU C
KHCEJIN U OTHOBO cpefHokucenu ¢a3u. ObmaTta TeHASHIMS € OT CPEAHOKUCET KbM KHCEI ChCTaB.

Excriyio3MBHHTE HEHTPOBE M EKCTPY3MHTE Ha KHCETHs BYJIKAaHU3bM Ca JIOKAIW3UPAHU U3BBH
WM 10 TiepudepusaTa Ha apeaiuTe Ha PaspOCTPAHCHHUE HA CPETHOKUCETUTE ByJIKaHUTH (dwur. 1).
Excrnno3uBHuTe (hpa3u Ha KUCENUs BYJKAaHU3bM HMAT JOCTa MO-IIUPOKO PA3NPOCTPAHEHHE U
NpUOIU3UTENIHO CHBIAJIAT C TPAaHUIIMTE HA BOJAHUA OaceilH mpe3 chOTBETHUA eTamn. B ocHoBaTa u Mo
nepudepusTa UM Ce yCTaHOBSABAT CJIOEBE OT TEPUTEHHH CEAMMEHTH U enukiacTuTH. Ha pasnnynu
HUBa B pa3pe3a UM ce€ HaIoaaBaT pudoBH BapOBHIM, OOMKHOBEHHO Tydo3HH. B oTnemnmte
apeany Ha KUCEN BYJKAaHW3bM B HavyalHUTE (Da3u JOMHUHHpA EKCIUIO3UBHUSAT Qarmmec, a B IO-
KbcHUTE — edy3uBHUAT darnuec (Yanev, 19757?).

CpenHokucennTe M KUCEIUTe Ty(pHU M JaBOBU IMOTOLM OT OTICITHHUTE apeanu (BYJIKAaHH) ce
3alenBaT JIaTepaHo, KOETO Ch3AaBa HIIIO3MS 32 PEeIyBaHE Ha CPEIHOKHCETH W Kucenu ¢aszu. Te
ob0aye ca MPOIYKT HAa Pa3IMYHU MarMeHH IEHTPOBE M MarMeHU KaMepu C pa3iuyueH ChCTaB U
HE3aBUCHMa EBOJIIOIIHSL.

IIpunuunu Ha noasida

CtpemMexxbT 3a Chb3JaBaHe Ha €AMHHA IUTOcTpaTurpadcka cxema B M3tounute Pomonw,
JIOBEKJa J0 MJesTa 32 UMKIMYHMS XapakTep Ha ByJkaHu3Ma. HsiMa obaue HUTO eHA KOHKpPETHA
BYJIKAHCKA MOCTPOMKA B KOATO Jla ce peAyBar onucanute ot MiBanos (1960) uukiu.

[Taneorenckusit Mmarmatu3bM B M3rounmte Pojorm e 3aceOeH B HSAKOJIKO apeaia, KOUTO ca
pe3ysTaT OT €BOJIOIMATa Ha OTACTHU MarMeHu kamepu. Te ca mioa Ha e€JUHHA EKCTCH3MOHHA
TekToHOMarmaTtuuHa oOctanoBka (Ivanov, 2000). OtaemHuTe MarMeHwm KaMmepu o0Oade HuMar
cnenuguUeH ChCTaB, BEPOATHO MOPAAU pa3iHyHa CTENeH Ha o0oraTsBaHE HA MAaHTHITHH MarMu c
kopoB marepuan (Georgiev, 2005). Te umat cxoaHa, HO HE €JHAKBA U HE €JTHOBPEMEHHA €BOJFOIIHSI.
[Topaan ToBa KOpeIMpaHETO HAa MPOMYKTUTE HAa OTIACIHUTE MarMeHH KaMepHu B €JMHHA CXema e
HeKOpeKTHO. [lo-nenecbo0pa3HO € CaMOCTOSTENIHOTO pa3wiICHsSBaHE Ha OTICIHUTE MarMeHu
apeainu, KOUTO ca MPOJAYKT Ha Pa3IMyHU MarMeHu KaMepH.

[IpuHnunure 3a pas3ujeHsBaHE Ha BYJIKAHCKM TEPEeHM HE ca pa3padOTEeHU JOCTAaThYHO
KoMmIuiekcHO B CtpaTturpadckus koaekc. [lopaan uznoxxeHure 0coOEHOCTH Ha BYJIKaHCKUTE TEPEHU
cyhuTamMe, Y€ Hall-ygayHoO € M3MO0JI3BAHETO TEepMUHA  “OpUIMalIeH KOMIUIEKC”  KaTo
“nmurocTpaturpad)cka €IMHUIIA HAa CMECeHHM ckanu’ B cMmuchia Ha Crpaturpadcku KoJEKC Ha
benrapust (HukomoB, CamynoB, 2002). Toit e HaW-OKM3BK [0 HAIIUTE LEIH, THH KaTo
JUTOCTpATUTpaCKUTE SAUHUIM BKIIOYBAT €IHOBPEMEHHO KAKTO CIIOECTH Tela - CEIMMETHHU CKaJH,
eMHUKJIACTUTH, CTPATUPHUIMPAHA MAarMaTWUYHH CKalu (€(y3WBH, NMUPOKIACTUTH), Taka U CEKYIIH
Tena - CyOBYJIKaHCKU Tela, Talku U MHTPY3UBHU ckanu. He3aBucumo ve BIM3a B MPOTUBOPEUHUE C
HIKOM TIOCTAaHOBKM Ha CTpaTturpadckus Koaekc Karo: “OQUIHUamTHUAT KOMIUIEKC €
auTocTpaurpadcka eAMHNLA, U3TPaIeHa OT PA3TUYHU CKAJIHU KOMIIOHEHTH (CEAMMEHTHU, MarMEeHH
U MeTaMOp(HH), KOMTO ca B CJOXHHM B3aUMOOTHOILICHHS, TaKa Y€ NbPEOHAUAIHAMA UM
NOCIe008amMeIHOCH 0CMABA HesACHA U He Modice 0a ce 8b3cmanosu.” BylkaHCKUTE TepeHU ca
U3rPaJIeHN OT Pa3/IMYHU CKaJIHU KOMIIOHEHHTH (CEIUMEHTHM W MAarMeHH) Ha KOWUTO B IOBEYETO
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cllydau B3MMOOTHOIICHMATA ca SICHH. 10Ba ca B3aMMOOTHOIIEHUS Ha MarMeHu (asu ¢ oOum
apeann Ha pasmnpoctpaHeHue. ChlIecTByBaT o0ade HW30JMpaHH MarMEeHH apeaid W BYJIKAHCKH
MOCTPOMKH, YUUTO OTHOIICHHUS C OCTAaHAIUTE apeanu ca HesicHH. OMHUTHT 3a TAXHOTO KOpEIHUpaHe
BCBIITHOCT BOJH /IO HEKOPEKTHH PE3YJITATH.

B o¢unmanHuTe MarMeHu KOMIUIEKCH Ce€ BKJIIOYBAT CaMO CEJAMMEHTHH CKajH, KOUTO HE ca
U3IbP)KaHU JIATEPATHO M HE C€ CJeIAT W3BBH BYJIKAaHCKUTE apeaid. B Hamms ciydail ToBa ca
IJIABHO PU(OBU BapOBUIM 1O CKIOHOBETE HA BYJIKAHCKUTE KOHYCH, KAKTO U JICIIH OT TEPUTCHHU
CKali u/uiau pudoBHU BapoOBUIM cpen Typute (MpeaAMMHO Cpea KHceluTe Ty(pu, KOUTO MMaT Io-
IIMPOKO pasnpocTpaHeHue). KbM MarmMaTudHUTE KOMIUIEKCH C€ BKIIIOYBAT U €MUKIACTUTUTE, JOPU
KOTaTO UMaT Mo-00MIMPHO pa3pOCTPaHCHHE.

Karo kputepun 3a otTaensHe Ha KOMIUIEKCUTE Ca M3MOJI3BaHU:

e bBiau3bk meTponoxku (MUHEpaleH U XMMUYEH) ChCTaB HA MATMEHHUTE CKAJIH;

e EnHakBM TmNpOCTPAaHCTBEHM W BB3PACTOBH B3aUMOOTHOIIEHHUS ChC CHCETHHUTE
JUTOJIOTOCTPATUTPAPCKHU CTUHHIIN;

e bnuska BB3pacT Ha 00pa3yBaHe;

e O06ocobeH apeas Ha pa3npocTpaHeHue (Tpearnoaramny 001 MarMaTuYeH N3TOYHHK);

e "KaptupyemocT" Ha OTAENSIHUTE EIUHULIN.

B pamkuTe Ha mameH KOMIUIEKC C€ OTHCNAT PAa3UYHU “MAdyku’ OT CEIUMEHTH, CMUKIACTUTH,
Ty}, TaBOBH MOTOIU, CYOBYJIKAHCKHU TeJIa U MHTPY3UU ChC crie3uduueH cheraB. [lopaau cuiHata
M3MEHYMBOCT Ha JICOCTMHNATE MM Ca TMIOCOYCHH CaMO MAaKCHMAaJIHHTE UM CTOWHOCTH. 3a CIIOCCTHTE
TeJia ca MOCOYCHU JICOCTTMHUTE B METPHU. 3a EKCTPY3HUTE M U30METPHYHHUTE CYOBYJIKAHCKHU TEa —
TEXHUS TUAMETHD, a 32 JTAHKUTE JeOCIUHUTE UM.

MarMeHnTe KOMILICKCH ¢ OOI apeaj Ha pa3lpocTpaHeHHEe W cxojHa (00I1a) MmepTOXUMHUYHA
€BOJIIOIMS ca OOETMHEHM B MarmatudHu rpymu. IIpenmomara ce, 4e te ca pesynrat (¢as3m) Ha
pa3BUTHETO Ha €JIMHHA MarMeHa kamepa. B ctpaturpadckus Kojaekc € nepuHupaHo, ue “rpynara
NpeCTaByIsIBa acOMAIMs OT JIBE WM IOBEYE CBHUTH...”, 0€3 J1a € YIIOMEHATO CIICIHAIIHO, Y€ MOXKE
na ce o0eMHABAT ¥ OQUIIMATHE KOMIUIEKCH. Hamust ciyvaid o6ade oTroBapsi Ha BCHYKH OCTaHAIN
M3HUCKBaHMS 32 000CO0sIBaHE Ha TpyTIa.

Korato B chcTaBa Ha COUHHUIIUTE CE HAJJIIOJABAT HSAKOW CHINECTBCHU pa3MyMs ca OTICIISTHU
HOJTPYITN WU TIOAKOMIUTIEKCH. ToBa OOMKHOBEHHO Ca CIydauTe Ha 3aMEHSHETO Ha CPETHOKHCEIH C
Kucenu Qasu.

CeaMMEHTHHUTE CKAIHA MEXY OTICIHUTE apeaji Ha Pa3pOCTpaHEHUE HA BYJIKAHCKH CKaJlU HITH
MEXy BYJIKAHCKHTE KOHYCH C€ HOMHHHpAT KaTo OQHIMaIHKU (CBUTA, WICH, TPyIa, KIMH) WIA
HeopumanHay (TUiacT, mavka, 3aApyra, HEO(QHUIMAJeH KOMIUIEKC) CIOCCTH E€IWHUIM ChIJIACHO
Crpaturpadckust KOAeKc.

MarmMaTu4H¥ rpynu 1 KOMIIEKCH

BynkanusmbeT B ommcanute Momumirpazacka, CeBepoM3TOUHOPOAOINCKA U 37IaTOYCTOBCKaTa
nenpecun u Keprkanuiicku peruoH e 1o6pe 3acedeH B oTenHu apeanu (gur.l) u ce oTaudaBa cbe
CPaBHMUTEIHO HE3aBUCHMO pa3BUTHE. BBB BCsiKa aenpecus ca JIOKaIU3UPaHU TPYNH CPETHOKUCENN
BYJIKAHCKU NOCTpoiiku. CamMO B HAKOM OT TAX HOCIEIHHUTE (a3u ca ¢ KHCEN ChCTaB (MPEIUMHO B
Mowmuunnrpasackara naenpecusi). BbpB Bcsika Jenpecuss B Haif-rojisiMaTa ByJIKAHCKa IOCTpPOHKa €
BHE/IpEHa KOMarmMaTW4yHa HMHTPy3us. HeronemMum MOHIIOHHUTOMIHU HHTPY3UM Ca BHEAPEHH U B
pamkute Ha nenpecunte (Maspynuues, 1992).

Kbpmrxanuiickuar paiioH 3aeMa 0coOEHO MOJOXEeHHEe B paMKuTe Ha M3TOYHOPOIOINCKOTO
NoHWXKeHue. Pa3nonoxeH Mexay TpuTe NIENpecud TOW € apeHa camMO Ha KHCENl BYJKAaHU3bBM,
JIOKATO B JIETIPECUUTE € MIPEJCTaBEH OOMIIHO U CPEAHOTUCENHNS BYJIKAaHU3IBM.

CpenHokucenuTe ByJIKaHCKH CKajlu ca Hall-OOWJIHO MpencTtaBeHu B CeBepoU3TOUHOPOI0TICKaTa
nenpecus. Tyk B CobpHHMIIKaTa rpyna ImocienoBaTeaHo ce otaenaT Koseuku anae3uTos,
BoiiHoBCcKM anzne3uToB, bykoBCkM 1aTUTOAaH1€3UTOB, HUKOIOBCKM 1aTUTOB, BE3BOIEHCKH JTaTUTOB
u J{paroitHoBcku aTUTOB KoMIuieke (¢ur. 1).

B Mowmumnrpanckara genpecuss ce otaens Jlambancka wmarmatmdHa rpymna  (Georgiev,
Milovanov, 2003). Ts e usrpageHa ot mocienoBaTenHo (Qopmupanute Kamabamku aHIe3uTOB,
PabOoBckn  naTHMaHAE3UTOB, 3BE3ICJICKM  aHAE3UTO0a3aaToB  KOoMIUIekc, CBETHMIHMHCKHU
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TpaxupuoAauMTOB, MOMYMITPAACKH TpaxuaauuToB, PaBeHCku proauToB U [luenosgHusa naikos
KOMILJIEKCH.

B 3natoycroBckara nenpecus ce oTaens caMo MakapoBCKH JIATUTOB KOMILIEKC, C €JHAa KbCHA
¢daza — ['abepoBCKH TPaXUAAMMTOB MOIKOMILIEKC.

VYcraHOBSBAT ce 30HM Ha U3sIBAa M3KIIOUUTENIHO HAa KHUCEN BYJIKaHM3BM - okoio 3C3 yact Ha
3natoycTtoBcka nuciokanus, Kepmkanuiickus perioH v B bopoBuilikaTta kaijaepa.

B m3TouHMsa ¢uianr Ha 37aTOyCTOBCKATa TUCIOKAaIMsA ce 000co0sBa 311aTOyCTOBCKATa KHCeNa
rpymna, KoAaTo BKIH0YBA Me3eKCKM pHOIUTOB U YEPHOMOTMIICKHA TPAaXUPHUOJALUTOB KOMIIEKC. Ts e
npe/ICTaBeHa KAaKTO B €KCIUIO3UBHHUS, Taka U B ey3UBEH Qariuec.

KbpmkaMiicKusAT  peruoH  3aeMa  OCOOCHO  TOJIOKEHHE. Pa3moiiokeH € MEXIy
Mowmunnrpazackara, 3natoycroBckara 1 CeBepou3TOUHOpOIONCKaTa Aenpecusi. Tyk ce ChuIeHsABaT
31aToyCcTOBCKAaTa AUCIOKalMs M XucapckaTa pas3jioMHa 30Ha. Toil € apeHa caMO Ha KHCel
ByJlKaHU3bM. B pamkure Ha Kbpmpkanuiickata rpyna ce OTAEHAT benumiacTku pHOJalUTOB
(mpenuMHO ekcIuto3uBeH (Qaruec), [leprepennku TpaxupUONMUTOB (€KCIUIO3MBEH M EKCTPY3WBEH
darmec) 1 YCTPEHCKH PHOJIUTOB KOMIUIEKC (CaMO €KCTPY3UBEH (haruec).

B bopoBumkara xkanaepa (ByJKaHOTEKTOHCKa jaenpecus, MBanoB, 1972) ce oraens
Yampaepenckara marMarudHa rpyna. B Hes ce BrximousBar bopoBumku puonutos, IlaHnMukoBCcku
TPaXUPUOIUTOB, MYypPreHCKH TPaxupHOIUTOB, ['paguIeHCKn TpaxuproJauuToB U TpUMOrmicKku
JaiikoB KoMIUIeKC. VI Tyk B HayaJloTO JTOMHMHHUpPA €KCIUIO3UBHHS (harmec (mpeacraBeH o TypHu u
UTHUMOpPUTH) , a B mociequuTe eranu — edy3uBHus (Qarumec. Excrpy3uBu ot [TaHWukoBCKuS U
I'paguiuenckus komiuiekc ce paskpuBaT U Ha MCU wusebH boposumikara xanaepa. Te ca
nokanu3upanu o bykosckara (ITunamescka) pa3nomMHa 30Ha.

[Mocnennute Qa3 Ha MarMatu3Ma ca MPEACTBEHH OT KUCEIW U CPEJHOKUCENU 10 Oa3uuHu
JTaKH, MO-PSAJKO €KCPTY3UH, JOKAIU3UPAHU B TAKOBU CHOMOBE npeaumMHo cbe 3C3 mocoka. Te ca
BHEJIPEHU KAKTO B MOHIDKEHUETO, Taka U B MeTamMopdHaTa My paMka - [[4ernosaHus KOMIUIEKC B
Mowmuunnrpasackara genpecusi, TpuMOrmicku koMiuiekc B CeBepoM3TOYHOPOJOICKATa ACTPECUs U
[TnanuHenku KoMIieKe (rpymna) (pUoauTH u 6a3antu) B beropedkus Kymom.

B3anmooTHOIIEHUA

B npenenure Ha Bcsika MarMaTu4Ha Ipyna B3aMMOOTHOILIEHUATA MEXKIY OTIECIHUTE KOMIUIEKCH
ca sicHU. Ilo-KbCHUTE KOMILJIEKCH CEKAaT W/WINM MOKPUBAT MO-paHHUTE. MeXIy KOMIUIEKCUTE OT
pa3IMYHUTE MarMaTU4HU TPYNH PSAKO MMa €IHO3HAUYHU B3auMOOTHoIIeHus. Ha xpoHorpamara te
ca OTpa3eHH ¢ yepBeHa JuHus (ur. 2).

Mexny cpenHokucenute ckaiau B CeBepousToyHOpoornckara jaenpecust (CbpHUIIKA Tpyna) U
cboTBeTHO Momumnrpanackara genpecus (lamOaincka rpyna) v 37maToycTOBCKaTa JAENpecus
(MamxapoBCKH KOMIUIEKC) He ce HaOmomaBar B3amMmooTHomeHus (ur. 1 m 2). Mexay
CpeHOKucenuTe ckaiu B Momumnrpajckara nenpecus ([Jlambancka rpymna) u 31aToycToBcKara
nernpecusi (MampkapoBCKH KOMILIEKC) ce HaOJt0/1aBaT B3aMMOOTHOIICHHUS caMO MEXIy Tydute Ha
PaGoBckus natuanie3uToB 1 MapkapoBCKHUs JTATUTOB KOMILIEKC, KOUTO JIATEPAIHO CE 3allenBart.

[ponyxture nHa J[lambanckara wu CebpHumkata rpyna u  MapKapoBCKUS KOMIUIEKC
(BKJIFOUUTETTHO M TO-KbCHUTE MM KHCeIM (pa3u) ca pe3yinTaT Ha €BOJIOLMATA HAa CPEAHOKUCENH
MarMeHu KaMepH, JIOKaJu3upaHu B  JObl100YMHA CHOTBETHO Ha Momumirpazackara,
CeBepou3TOUHOPOOICKATa U 37aTOYCTOBCKATA IETIPECHS.

Mexny Marepuanute Ha YampaepeHckara u Kwppmxanuiickara rpymna He ce HaOiogaBaT
B3auMooTHoIIeHus. [IponykTure or benunuactkust puogauToB 1 Me3eKCKHsl pUOIUTOB KOMILIEKC
JaTepallHO Ce 3allenBar B paiioHa Ha c.Edgpem?. B3aumMooTHOIIEHNUST MEXTy OCTaHAIUTE MO-KHCHU
KOMILIEKCH Ha cboTBeTHUTE Kbpmxkanuiicka 1 3m1aToycTOBCKa rpyna He ca HabJro1aBaHu.

Marepuanure Ha 3naToycToBcKara, Kppmxanuiickara u YamaepeHckara rpymna ca npoaykT Ha
€BOJIIOLMATA HAa OTACTHM MarMeHU KaMepHu C KUCeNl ChCTaB. Te BEpOSTHO ca JIOKAJIU3UPAaHU B
JbJI0OYMHA HA 371aTyCTOBCKATa AUCIOKAIUS.

benunnacTkuaT pUOJAIIMTOB KOMIUIEKC HMMa Hal-IIMPOKO pa3npOCTPaHEHUE U EAMHCTBEHO
Ty(puTe Ha TO3U KOMILIEKC ca IPEJCTaBeH! U B TpuTe Jenpecun. O3HadyeH ot MBaHos (1960) kato I
M kucen BYJKaHH3BM, TOW € W €IAMHCTBEH CHUTYPEH perep 3a “KopeinupaHe” Ha BYJIKAHHTHTE OT
pa3IUYHUTE ACTIPECUH.
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Que. 1. Bynkanocmpyxkmyprna kapma na Mzmounu Pooonu. 1-3- oonaneozencku ¢ynoamenm 6
Llenmpannopoooncku u berupeuku kynon: 1- muemamumos komniexc, 2- “nvcmup” Komniexc
(paznoobpasnu eHavicu, ampuborumu u mpamopu) ¢ yimpabazumu ; 3- Me3030UCKU CeOUMEHMHO-
BYIKAHO2EHHU CKaau, 4- XapmaHauticku 610K, 5S-paHHONANe02eHCKY ePAHUMOUOU, O- NANE02eHCKU
ceoumenmu, 7- Copuuka maemamuuna epyna. Koneyku anoesumos (a), Botinoscku ramumoanoezumos
(b), byxoscku ramumos (s), Huxonoscxku ramumos (d), bezgsooencku ramumos (e) u [pacoiinoscku
namumos (f) komnnexcu, 8- Jambancka maemamuuna epyna: Kanabawxu anoezumos (a), Paboscku
aamuarnoezumos (b), 3sez0encku anoezumodazarmos (c), Ceemuunuiicku mpaxupuooayumos (d),
Momuunepadcku mpaxudayumos (e) u Pasencrku puonumos (f) komnaexcu, 9- Maoocaposcku ramumos
xomnaexc; 10- monyonumouonu unmpysuu, 11-3namoycmoscka maemamuuna epyna: Mezexcku puoaumos
(a) u Yepromozuncku mpaxupuodayumos (b) komnexcu, 12- Kvpoocanuiicka maemamuuna epyna:
benunnacmru puooayumoas(a), Ilepnepewxu mpaxupuoaumos(b) u Yempencku puonumos (c) komniexcu,
13- Yamoeperncka maemamuyna epyna: boposuwku puorumos (a), lanuuxoscku mpaxupuonumos (b),
Mypeencku mpaxupuoaumos (c), I paouwencku mpaxupuooayumos (d) u Tpumozeuicku datikos (e)
rkomnaexcu, 14-15- puonumosu mena u dauxu om [{enmpannopoooncka (14) u Beropeuxa maemamuuna
epyna (15); 16- neocen-xeamepnepnu ceoumenmu, 17-18- cpeonoxucenu gynxancku xonycu (17) u kucenu
Gazu 6 max (18), 19- kucenu excmpysuu,; 20- eKCnI03U8HU 8YIKAHCKU Yeumpoge Ha Beruniacmkus
puooayumog komniaekc;, CRD-1Jenmpannopoooncku kynoa; BRD-Benopeuxu kynon;, HB-Xapmannuiicku
On10K;
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Hpyrust “curyper” penep e 1. H. I kucen BynkauuspM. Toil 006ade BKIIOYBA BCHYKU
MarMaTMYHU KOMIUIEKCH oOT YamzaepeHckara rpyna (oT eaHa cTpaHa) u Ilepmepemkus
TPaxXUPHUOIUTOB KOMIUIEKC 0T Kbppkanuiickata rpyna (OT apyra cTpaHa) Mo Hamara nozsuioa. Te
obaue wmar a00pe 3ace0eHHM apeaqd Ha Pa3NPOCTPAHCHHE, CHEIU(UUHU TETPOJIOKKUA H
NETPOXUMHUYHH OCOOCHOCTH M BEPOATHO Ca PE3yJITaT Ha €BOJIOIMATA HAa OTJICIIHU MarMeHH KaMepH.
Hemo mnoseue, BynkaHu3MbT OT YamjepeHckaTa rpyna MMa HO-IPOABIDKUTENIEH XHBOT U B
HETOBHTE NPEIETHU ce OTACIAT HAKOIKO (azu, 000COOCHHN KaTO KOMIUIEKCH.

Jambasicka MmarMaTu4Ha rpyna

OO6enuHsBa MarMaTUYHU KOMIUIEKCHM € OOII apeajl Ha pa3NpOCTpaHEHHE B MpeleIuTe Ha
Mowmuunrpajackara aenpecus. TEXHUST ChCTaB €BOJOUPA OT CPEAHOKHCEN KbM Kucenl. Ckanute Ha
Jambanckara rpyma umsrpaxnatr Mpanrenencku, CBeruunuiicku, buBomsHcku, JlamOambimiku u
3Be3/IeNICKH BYJIKaH, KAKTO U MHOXECTBO MMO-MAJIKH MApa3UTHH M CATEIIUTHU BYJIKAHU OKOJIO TSAX U
cunose B JIxebenckara ceurta (dur. 3, 4). M3nwiaBa HanoBumikara kamaepa, pa3nojaokeHa MEKITY
OCHOBHUTE BYJIKAHH B CpeliaTa Ha Jemnpecusita. B rojkHaTa yact Ha MoMYmMITpajckarta Jenpecus ca
JIOKQJIM3UPAHU JIATUTOBU M PUOJIMTOBH JAaWKU M PUOJIUTOBH €KCTpy3uu oT [luenosgHus maiikos
komrutekc ([Tuenosinen naitkoB cHoI).

Hme. Tlo numeto Ha MecTHOCTa Jlambana, /lamOanbiku ByJIKaH, KbACTO UMa (a3 OT TTOBEYETO
KOMIUIEKCH.

Jeunumuenu 6enesu. AHIE3UTH, aHIE3UTO0A3ANTH, JIATUTH, TPAXUPHUOJAIIUTH, TPAXUAALUTH U
puonuTH (CyOBYJIKAaHCKM Tella, JIABOBM TMOTOIHM U Ty(du) ¢ oO0ml apean Ha pa3mpoOCTpaHEHUE H
CXOJIHA T€OXMMHYHH M M30TOmHHU ocodeHocTu (I'eoprue, MumnoBanos, 20036,8). Te ca pesynrar
OT SBOJIIOLIMATA HA €IHa MarMeHa Kamepa ChC CPEAHOKHCEN ChCTaB. TEXHUAT ChCTaB €BOJIOMPA OT
cpenHOo0a3nueH KbM KHUCET.

Cvcmasswu  komniaekcu. Kamabamku aHae3uToB, PaOOBCKHM JaTHAHAC3UTOB, 3BE3JICICKU
aHne3uTo0a3anToB, CBETHHIMICKH TPAaxXUPHOAANHUTOB, MOMYWITPAICKA TPaXUIAIMTOB U
PaBeHCKH pHOTUTOB KOMILJIEKC.

Pecuonannu acnexmu. Pa3zkpua ce B pailoHa mexnay rp. Kepmxamu, max. Craakogym, Bp.
Upanrerne, c. [Toakosa, rp. [[>xeden u rp. Momuunrpaz Ha mwiong ot okoio 1000 km®.

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meron ce ompenenst uatepsan 39.0-26.5
Ma, a mo cpenHuUTe CTOMHOCTH Ha ChCTaBHUTE Komiuiekcu 36.8-29.7 Ma (Lilov et al. 1987;
Harkovska et al. 1998a,b; Georgiev, Milovanov 2003). [To B3auMOOTHOIICHUSATA MY ChC CHCCTHUTE
JAUTOCTpaTUrpadcKu eNMHUIM (0Ka3aHu ¢ GayHa) ce ompeesns KaTo IpuaboH-pyIien.

Bzaumoomnowenusi cvc cvceonu eounuyu. Matepuanute Ha [lamOanckara rpymna mnpecuvar u
MOKPUBAT TMPUAOOHCKUTE BBIVIEHOCHO-IISIChUHUKOBA, MEPreIHO-BapOBUKOBA M BYJIKaHOTEHHO-
ceIMMEHTOTeHHa 3aapyra. JlarepamHo ce 3amenBaT ¢ benmuIuiacTku pHOJAITUTOB KOMIUIEKC
(mpuaboun-pynen), Ilepmepemku TpaxupuoiauToB komruieke, [[xebencka cBura u CTOMaHCKU
puonuToB komIuieke (pynen). IlokpuBka HAMAT.

Cpennokucenute Kamabamku anne3utoB, PaboBcku naTHaHAE3UTOB U 3BE3ICNICKH
aHe3nTo0a3aNToB KoMIuieke ce obeamusaBar B IlyTouapcka cpeaHokucesa moarpyna (mo max.
[Tytouapka Ha c. [ToTounuIa, 61130 10 KOSATO ce pa3sKpuBaT U TpuTe kKomiuiekca). [Tlo K-Ar meron
ce ompenens Bb3pact 39.0-27.7 Ma, a o cpeqHUTE CTOMHOCTH HA ChCTaBHUTE KOMOIUIeKcH 36.0-
31.0 Ma (Lilov et al.,1987; Harkovska et al., 19986; Georgiev & Milovanov, 2003). ITo-kbcHUTE
kucea CBETUIIIMHACKHA TPAXUPHOAAMUTOB, MOMYHITPAICKH TPAXUIAIMTOB U PaBEHCKH PHOJIMTOB
KOMIUIEKCH ce oOequHsBaT B 3JApaBelka Kucejaa moarpyma (mo Bp. 3xpaser, JlamOambiiku
ByJKkaH, Momumirpaacko). Heitnusit Bp3pactoB untepBan no K-Ar merox ce onpeznens Ha 31.0-
29.5 Ma, a no cpenHd CTOMHOCTH Ha chcTaBHUTEe Komruiekcu 31.0 30.6 Ma (Lilov et al.,1987;
Georgiev & Milovanov, 2003).

Kanabawiku anoezumoes xomnnekc

Marepuanure Ha Kanabamkus koMIuieke u3rpaxkaat MpaHTeneHcKusl ByJIKaH U HIKOJKO IO-
MaJIKi CaTeTUTHU ByJIKaHa ceBepHO oT Hero (KpymoBrpasnko).

Unme. Tlo numero Ha Bp. Kanabak, Kpymosrpasacko.
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Que. 3. I'eonooicka kapma nHa Momuunepaockama oenpecus. 1- Keamepuep, Onueoyen - Muoyen.
2- Bvayenoacka 3aopyea; Onueoyen: 3- ITuenosden 0aiikog KoMniexc - puoiumosu mena (a),
puonumosu oavixu (b) u ramumosu oauviku (c),; 4- Pasencku puonumos komniexc - mena (a), mygu u
myghosnu saposuyu (b); 5- Momuunepadcku mpaxuoayumog komniexc, 6- Ceemuunuiicku
mpaxupuooayumos Komniexc - meaa (a), mygu u mygosnu eaposuyu (b), oatixu (c); 7-
Yempencku puonumos xomnnexc; 8- 36ez0encku ande3umoda3anmos KOMniIeKe — MOHYOHUMOUOHA
unmpysus (a), cyosyakancku mena (b), oatiku (c), enukriacmumu, aHoe3umooda3aimosu 1aeu u
my¢u (d); 9- Cmomancku puoarumos komniekc -myhu u mygoszuu eaposuyu, 10- /icebencka
nacvunuxosa ceuma, 11- Ilepnepewiku mpaxupuoaumos Komniekc - mena (a), mygu u mygosu
saposuyu (b); 12- Maoacaposcku namumos komniexc - meaa, 13- Paboscku ramuanoe3umos
KOMNIEKC - 1a808u nomoyu (a), enuxiacmumu, myghu u mygosuu eaposuyu (b); 14- berunniacmxu
puodayumos Komniekc - mygu u mygosuu eaposuyu, Eoyen: 15- Karabawku anoe3zumos
KoMnieKc - 1agosu nomoyu (a), enuxnacmumu u mygu (b); Eoyen - Ilaneoyen(?)-16- ceoumenmmu
ckanu; 17- donaneoeencku pynoamenm; 18- paznom; 19- eyikancku yenmup: Z- 38e30encku
syakan, D- Jlambanvwuxu eyaxkan, B- busonaucku eynxan, SI- Ceemuunuticku gyaka, I-
Upanmenencku gynxan, NC- Hanosuwixa kanoepa.
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@wr. 4. ['eonoxku paspesu npe3 MoMumirpaackara genpecus. Y CJIOBHH 3HAIM KakTo Ha ¢ur. 1.

Jepunumuenu odenezu. loppupuu mo Pl, Amph, Py, Bi HK-annesutn - cyOByJIKaHCKH Tena,
JaBOBU MOTOLHU, TY(HH U €MUKIACTUTH.

HUcmopuuecka cnpaska. 4epBbpTH TpuaboHCKH XOopu3oH (Pry) — XOpH3OHT Ha JAaTHUTOBO-
anzae3uToBu TypoOpeksu u Tydputu (I'opanos, 1960); xopu3oHT Ha | cpenHOKHCEN BYIKaHHU3BM
(0,") — nonHa TyduTOBa CBUTA M IOJHA TATHTOBO-aHIe3uTOBa edysms (MBanos, 1960); 3agpyra Ha
IBPBU CpeHOKKcen ByIkaHu3bM (Koxxyxapos u ap. 1992, 1995a).

Komnozumen munos paszpes. B paiiona Ha panTeneHnckus ByskaH, KpymoBrpaacko.

[ToxpuBka: benumniuacTku puoaalUTOB KOMIUIEKC; PaOOBCKH TaTMaHAE3UTOB KOMILIEKC.

K3 - Amph-Py anznes3urtu - cyOBynkaHcku Tena u 1aBoBH motor (100 m);

K, - nanunnau tydu u arnomeparu (300 m).

K, - enukmacTuTy - KOHTIIOMEpaTH, OpEeKYH, MACHUYHUIIH, AIEBPUTH, Ty huTH, BapoBumH (120 m).

[Tomnoxka. MepreIHO-BapOBUKOBA U BBIJICHOCHO-IISICEYHUKOBA 3a/ipyra (IpuaboH).

Pecuonannu acnexmu. PazkpuBa ce mexmy Kpymorrpam, c. Coop u c¢. Craakoaym Ha IUTONL
oxo110 400 km?.

Xpornocmpamuepaghcka npunaonesxncnocm. Ilo K/Ar meron ce marupa 39.0-35.0, cpemnno 36.8
Ma (Lilov et al. 1987; Georgiev, Milovanov 2003). [1o B3auMOOTHOIIIEHHUS ChC CHCETHU KOMIUIEKCH
ce ompeens KaTo mpraboH.

Paboecku namuanode3umoe Komniexc

Marepuanute My usrpaxnaaT nbpsure ¢asu B CtyaeH kiajneHen, CBerunnuiickus, buBonsHckus
1 JlamMOaTbIIKK BYJIKaH U HSAKOJIKO MTO-MAJIKH BYJIKAHCKH TIOCTPOMKH.

Unme. Tlo umero Ha c. PaboBo, Kepmxamuiicko

Hedunumuenu 6Oenezu. Munpanan cuBouepHn HK-aHnmeswTw, naTuTé W TpaxuaaluTH
(mopdupnu no P1, Py, Amf, Bi) - cyOBynkaHcku Tena, 1aBOBH MOTOLHU, TY(PH U €MUKIACTUTH.

HUcmopuuecka cnpagka. BTOpU ONHroueHCKH xopu3oHT (Oly) — J0NeH XOpWU30HT Ha
apzaesutoBute Typu u typodpexun (I'opanos, 1960); xopuszont Ha Il cpegHOKMcen ByIKaHHU3BM
(0,") — cpenna TyduroBa cBuTa U cpelHa JaTHTOBO-aHAe3uToBa ebysms (HMBanos, 1960); 3axpyra
Ha BTOpH cpeaHokucen BynkaHu3bM (Koxyxapos u ap. 1988, 1992, 1995a6);

Komnoszumen munos paspes. Paiionst Ha ¢. PaGoBo.

IToxpuska: [leprnepeniku TpaxupruoInTOB, 3BE3/1EICKH aHA€3UT00a3a1TOB KOMILIEKC.

Rb; - annesuToBa nupoknactTuyHa 6pekya (70 m);

Rbg - npedHONIOpPUpHYU anAe3uTH - 1aBoBU notoIi| (30 m);

Rbs - manmmau tydu (40 m);
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Rby - rpybonenennu tydu (30 m);

Rbs - MuHamHY TaTHAHAC3UTH - JIABOBH MOTOIM M cyOByKaHcku Tema (100 m);

Rb; - enuknactuty (tyduty, TyQosznn nsaceuauny; 100 m);

Rb; - nmenennu n nanmwtan Tydu (80 m).

[Moanosxka: benunuacTku puoanuToB KOMIUIEKC, PAOOBCKHM aHIE3UTOB KOMILIEKC.

Pecuonannu acnexmu. PaskpuBa ce B palioHa Mexay rp. Kepmxamu, c. IloTtoununa,
Kpywmosrpan, c. ITomxosa, MoMymIrpaz, Ha mious oT okono 750 km?.

Xponocmpamuepaghcka npunaonexcnocm. 110 B3aUMOOTHOIIEHUS! ChC ChCEIHU KOMIUIEKCHU CE
omnpeJens KaTo pyrmed.

3ee30encKku anoe3umooazanimos KOMnieKc

Wsrpaxma Hail-ronemusi 3BE3/I€IICKH BYJIKAH B JIeTIpecusiTa, oTaenuu ¢asu B JlamOanbIikus u
CBerumnuiickusi ByJkaH, cuiioBe cpen JlxeOenckata cBUTa M CyOBYJKAaHCKM Tella B palioHa Ha
Kpymosrpa.

HUwme. Ha umeto Ha c. 3Be3nen, KpymoBrpaacko.

Jepunumuenu oenezu. Ilopoupau no Py, Pl, Ol, Amf HK-annesurob6azantu, HK-anaesuru,
JaTUTU U abcapukuTh (CyOBYIKAHCKU TeJNa, JaiKu, JIABOBU MOTOIU U Ty(pH) U KOMarMaTUYHUTE UM
unTpy3uu ot HK-mroputu (Q-monmoradpa nu Q-MoHIIOTaOpOIUOPUTH).

HUcmopuuecka cnpaska. netn onurorneHcku Xopu3oHT (Ols) — ropeH XOpU30HT Ha aHAE3UTOBHUTE
Tydu u Tydodpekun (Foparos, 1960); xopusont Ha II cpenHokucen BynkarmssM (O,') — cpenHa
TyQuTOBa CBUTAa W CpEAHA JIATUTOBO-aHAe3uToBa edy3us, xopu3oHT Ha III cpemHOKuHCen
BynkaumsbM (O,°) — ropHa TyduTOBa CBHTa M aHxe3uTo-GasantoBa edysus (MBanoB, 1960);
3apyra Ha BTOPU M TPETH cpenHokucen Byiakanu3bM (Koxxyxapos u ap. 1989, 1992, 1995a,0).

Komnosumen munog paszpe3s. 3Be37€NCKU BYJIKaH

Ioxpuska: IlokpuBa ce n/unu ce cede oTCBETUMIMHCKN TPAXUPUOJAIIMUTOB, MOMYMITPAICKU
TpaxuaauuToB, PaBeHcku pruonuToB u [Iuenosannus 7aikoB KOMIUIEKCH.

77 - cyOBYJIKaHCKU MOCTUHTPY3UBHU TPAXUAHAE3UTO0A3ANTOBU JAMKHY;

Z¢ - XMI0aObKMCaTHU UHTPY3UH OT ApeOHO3bpHECTU Q-MOHILIOra0pa U Q-MOHLIOTaOpOAHOPUTH;

Zs - BUCOKOKAJIMEBH aHJe3UT00a3aNnTH - CyOBYJIKAaHCKU Tella U NalKu;

Z4 - npebHonopupuu Py ampe3urobazantu - CyOBYJKaHCKH Tela (TIOAXpaHBAIIM KaHAH),
CHJIOBE, TalikH, JaBoBH moToI| (100 m);

Z3 - Py anpe3uTH A0 aHAe3uTO0a3anTH - JABOBM IMOTOLUM U JIABOOPEKYH C TMPOCIOUKH OT
nanuiaHu Tydu U arinoMepatu Mexnay Tsax (moBede ot 500 m). B JlamOanbmikus ByJIKaH ce
IIPOCIIOSABAT OT KUCENH EMUKIACTUTH. Zy U Z3 ¢ CMEHSAT C IocTeneHeH npexo. B Z, npeobnanasar
Tydure, a B Z4 - TaBOBUTE MOTOLIH;

7, - aHAC3UTOBH W aHJE3UTO0A3aJTOBH TEMETHU W JIanmiHu Tydu u ariomepatd (350 m) c
JIAaBOBH MOTOLIM MEXY TIX U Mpociioiiku ot Baposui (10 100 m).;

7 - eNUKJIACTHUTH - KOHIJIOMEPATH, OpEKYH, MSCHIHHIIN, AICBPUTH, TYQUTH 1 Tyhu (50 m).

[Tonnoxka: JlxeOencka cBurta, [lepmepemiku TpaxupuonutoB, PaboOBCKM JaTHaHAE3UTOB
KOMILJIEKC.

Pecuonannu acnexmu. PaskpuBa ce B panonute Mexay Momuwmirpan, c. lloakosa,
Kpymosrpan, ¢. CTyaen kinajeHer, ¢. JISTOBHHK Ha IO OT 0ko710 500 km?,

Xpornocmpamuepaghcka npunaonescnocm. Ilo K/Ar meton ce natupa Ha 35.0-27.7, cpeano 31.0
Ma (Lilov et al. 1987; Harkovska et al. 1998b; Georgiev, Milovanov 2003). Ilo
B3aMMOOTHOIICHUATA MYy ChC ChbCETHUTE KOMILJIEKCH CE OTMpeess KaTo PyIien.

Ceemuunuiicku mpaxupuooayumos KoMniexc

Wsrpaxna otmennn ¢asu B Ceerumnmiickusi, buBomsHckus u JlamOambmIKusi ByJNKaH W B
HanoBumikara kanzepa.

Hme. Ha numeto Ha Bp. CBetu Wnust, Kepmxanuiicko.

Hedunumuenu Oenezu. BuoneroBoBouepBeHU (QUIYHIATHU TPAXUPHOIUTH, TPaXUPUOMALIUTH,
tpaxunanuta 1 HK-tpaxupronanury - cyOByJIKaHCKHU Tela, JalKH, JTABOBU MOTOLHU U Ty PH.

Hcmopuuecka cnpaska. 1mectTu oauroneHcku xopuszoHT (Olg) — ropeH Xopu3oHTa Ha
puonuroBute cinouctu Tydu; kakro u ugact ot Ols, (I'opanos, 1960); xopuzont nHa II kucen



12

BYJIKAHU3bM (022) — CeIHa CBHTAa Ha CJIOUCTHTE Kucenu Tpydu, xopuszont Ha III kucen
Bynkaun3bM (O,") — ropHa cBuTa Ha cioucrtute kucenu tpybu (UBanos, 1960); 3agpyra Ha BTOPH U
Tpetu kucen ByiakaHu3bM (Koxxyxapos u ap. 1989, 1992, 1995a,0).

Komnoszumen munoe paszpes. PailonbT Ha CBETUUIIMNACKHUS BYJIKaH.

IToxpuBka: MoMYmIrpaacku TpaxuIauuTOB U PaBEHCKU PHOJIUTOB KOMILIEKC.

S, - BHOneToBOBOUEpBeHU GuynnanHu Tpaxupuonarutu (moppupau no K-feld, Q, Pl, Bi) -
CyOBYJIKQHCKH TeJa ¢ MEepJIUT U JaBoBu notouu (150 m);

S; - BuoneToBoBouepBenu Tpaxumanutu (nmopupau no K-feld, Pl, Pi) - cyOBynkaHncku Tena u
naBoBu notou (70 m);

S, - Tydo3uu pudosu Baposumiu (70 m);

S| - menexHH U JanWIHU TY(QU C POCIONKH OT kceHotydu (150);

[Tognmoxkka: 3Be3nmencku  aHae3uToOaszanToB, llepmepemku  TpaxupuonutoB, PabGoBcku
JaTHAHJIE3UTOB KOMILIEKCH.

Pezuonannu acnexmu. Pazkpupa ce mexay Momuunrpan u ¢. CtyaeH kianenen, c. Hanosuia
Ha TLIOIY OT 0K0710 300 km®.

Xponocmpamuepagpcrka npunaonexcHocm. Bapouinute mo (opamunudepu ca ompenencHU
kato pymnen (Capos u ap., 1996¢). ITo K/Ar meron ce gatupa 31.0-29.5, cpenno 30.6 Ma (Lilov et
al. 1987; Georgiev, Milovanov 2003).

Momuunzpadcku mpaxuoayunmoe KOMnieKce

Wsrpaxna Haii-kbcHaTa (aza Ha JlamOanbIIKUs BYJIKaH W Mapa3sUTHU BYJIKAHCKH KOHYCH II0
CKJIOHA Ha 3BE3/IeJICKHS BYJIKAH.

HUnme. 1o umeTo Ha Momumnrpas.

Jepunumuenu 6enesu. Cupouepuu tpaxunauutu 1 HK-nanuru, mopdupau no Amf, Py, Bi, Pl,
K-feld - maBoBu moromu u Ty Q.

Hcmopuuecka cnpaska. netn onuroneHcku Xopu3oHT (Ols) — TOpeH XOpHU30HT Ha aH/IE3UTOBH
Tyhobpekun u tydurn (FoperoB 1960); xopmsont Ha Il cpemmokncen BymkauusbM (O5) -
annesuto-0azantoBa edys3us (MBanoB, 1960); I'opanos, Ilunsgosa, 1995); xopuont Ha IV
cpeaHokucen BynkaHu3bM (MBanoB, 1961); 3ampyra Ha TpeTH CTEJHOKHCEN BYJIKaHU3bM
(Koxyxapos u ap. 1989, 19950).

Komnozumen munoe paspes. JJamO6abIIKu ByJIKaH.

[ToxpuBka: PaBeHCKHM pHOIIMTOB KOMILIEKC.

M, - Tpaxugauuty - 1aBoBu norouu (400 m);

M, - nanwau Tydu u ariaomepati (200 m).

[Mopnoxxka: CBETUMIIMHKY TPAaXUPHOAALUTOB U 3BE3/IEJICKH aH/1€3UT00a3aITOB KOMIUIEKCH.

Pezuonannu acnexmu. Paskpusa ce M u FOU ot Momumirpaz Ha miont oT okono 70 km?,

Xponocmpamuepagcka npunaonexcnocm. 1o K/Ar meron ce nartupa Ha 31,0 Ma (Georgiev,
Milovanov 2003). Ilo B3aMMOOTHONICHHATa MYy ChC CHCEIHHTE KOMIUIEKCH CE OMMpEIeis KaTo

pyneu.

Pasencku puonumoe komniekc

M3neaBa yact or HanoBuikara kanaepa.

Unme. T1lo umero Ha c. PaBen, Momuunrpaacko.

Hedunumuenu denezu. YepBeHOKapsBU pUOITUTH U TY(DH.

Hcmopuuecka cnpaska. llecto onuronencku xopu3oHT (Olg) — TOpeH XOpHU30HT Ha
pronuToBuTe conctn Tybu (Topanos, 1960); Xopusont na III kucen Byakanussm (0,") — ropua
cButa Ha cnouctute kucenu Tpybdu (MBanos, 1960); 3agpyra Ha TpeTH Kuceld BYJIKaHU3BM
(Koxyxapos u ap. 1989, 1992, 1995a,6).

Komnoszumen munos paspes. 13rouno ot c. PaBeH.

IToxpuska: Hsma.

Rv, - uepBeHOKa(sBU PUOIUTH - CyOBYJIKAHCKHU TeNa;

Rv; - uepBeHOKadsBY nienienHu pruonuToBU Tyhu (60 m);

Rv; - menennu tydu ¢ npocinoiiku ot kceHoTydu (150 m);

Rv, - tydo3nu pudosu Baposunu (100 m).
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[Tonnoxka: MoMumMnarpaacku TpaxuaauuToB 1 CBETUMIMHCKN TPAXUPHUOAALUTOB KOMIUIEKC.
Pezuonannu acnexmu. Pazkpusa ce B paiioHa Ha ¢. PaBeH u c. HaHoBuna Ha mony ot okoio 30
km?®.
Xponocmpamuepaghcka npunaonesxcnocm. 110 B3aMMOOTHOLIEHHMATA My CbC CBCEIHUTE
KOMIUIEKCH C€ ONPEEIIs KaTo pyIell.

Iluenoaoen Oaiikoé Komniekc

N3rpaxkna nalku 1 eKCTpy3uu JoKaau3upanu 1o [uenosgHus paziome CHOI B I0’KHATa 4acT Ha
Mowmunnrpazackara aenpecusi. Toii e cbe 3C3 nmocoka, abwkuHa moseue ot 30 km u mupuna 8 km.

Hwme. Tlo c. [Tuenosia, KpyMoBrpaacko.

Hedpunumuenu 6enesu. Haii-kbcHute cyOBynkaHcku Tena u npaiiku or HK-puonmarmru, HK-
PHUONUTH, TATUTH, TPAXUAALNUTH, TPAXUPUOJALUTH U TPAXUPUOIUTH.

Hcmopuuecka cnpaska. ekcTpy3us Ha (DEeI3UTOBUTE PHOJIUTH, TaJICHUTCKA TEH3MOHHA 30HA
(MBanos, 1960); naiikoB Ten3noneH komiuiekc (Koxyxapos u np. 1989, 1992, 1995a,0).

Tunoe noxanumem. Pationa Ha c. ITaemosn,.

Pcs - cMBOp030BH pHOJUT-TPaxXUPHUOIUTOBU CyOBYJIKaHCKH Aaiiku (mopdupuu mo Pl, Bi, Py,
Amf);

Pc; - cuBozenenu natutu u tpaxunanutu (Pl, K-feld, Q, Py, Amf, Bi) - cyOBynkancku naiiku;

Pc; - cuBopozoBu Tpaxunamutu u tpaxupuonammrtu (Pl, K-feld, Py, Bi, Amf) - cyOBynkancku
Tela U TauKu.

Pecuonannu acnexmu. PazkpuBa ce B palioHa Mexnay cenata Mumescko, CrapeHinuHo,
[Tuenosn u Cenedue (KpymoBrpaacko).

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meton ce natupa Ha 32,2-26,5 Ma, cpenHo
29.7 Ma (Lilov et al.,1987; Harkovska et al., 1998a; Georgiev & Milovanov, 2003). Ilo
B3aMMOOTHOIIICHHUATA My U C BMECTBAIIMTE 'O KOMIUIEKCH C€ OTPEIelis KaTo pymel-Xar.

Kbprkanuiicka MarMmaTu4Ha rpymna

BxurouBa caMo MarMaTH4HU TPYIH C KUCEN ChCTaB. ToBa € MarMaTHYHaTa Ipyna ¢ Hal-IIHpPOK
apeai Ha pasnpoctpaHenue. lIpogykrure i ca pasnpocTpaHeHu B nenus Kbpakanuiicku pernoH u
B yacTu OoT Momuunrpazackara, 3maroycroBckata U CeBepOM3TOUHOPOAOIICKATA JENPECUu WU
MOYTH ISUI0TO MI3TOYHOPOAOINICKO IOHUKEHHE.

Hwme. 1o nmeto Ha rp. Kbpakanu, B pailoHa Ha KOWTO CE€ pa3KpUBAT IIOBEYETO KOMIUIEKCH.

Hedunumuenu oOenezu. K-gauutu, puUONAIUTH W TPAXUPUOIUTH, U pUOIHTH (TydH,
CyOBYNKAaHCKM Tela W EKCTPY3WBH) C OOl apeajq Ha pasmpocTpaHeHwe. Te ca pe3yarar oT
€BOJIIOLIMATA HA €JHA MarMeHa KaMepa ¢ KHCEJl CbCTaB. TEeXHUAT ChCTaB €BOJIIOUPA OT JALUTOB KbM
PHOJIUTOB.

Cvcmasawu komnnekcu (om oony Ha eope). bemumnactku puomauupon, Ilepnepemku
TpaxupuoiauToB, CTOMaHCKU PUOJIUTOB U Y CTPEHCKH PUOJIUTOB KOBILIEKCH.

Pecuonannu acnexmu. PaskpuBa ce mexnay rp. Kepmxamu, c. Ycerpa, c. Ilogkosa, rp.
Kpywmosrpan, ¢. Cenoknac, ¢. Ctam60110B0, ¢. KoMyHura Ha mions ot okomno 1800 km?.

Xpornocmpamuepaghcka npunaonescnocm. Ilo K/Ar meron ce onpenenst uarepsan 38,0-29.1,0
Ma, a o cpefiHi CTOHHOCTH Ha ChcTaBHUTE KomIutekcn 34.5-31.1 Ma. (Lilov et al.,1987; Georgiev
et al. 2003). ITo B3aUMOOTHOILIEHUATA MY ChC ChCEIHUTE JIUTOCTPATUIPAPCKU STUHHUILIN (JIOKa3aHH C
dayHa) ce onpeaesns KaTo MpuaboH-pyTIelL.

Bzaumoomnowenus cvc cvceonu eounuyu. Marepuanure Ha KbpmkanuiickaTta rpymna npecuyar
U ToKpuBaT MeTamopdHus (yHIaMeHT, OpEeKYOKOHTIIOMEpaTHA, BBIJICHOCHO-TIECHKIINBA,
MEPreHO-BapOBUTA, BYJIKaHOIC€HHO-CEIMMEHTOreHHa 3anpyru, Koneuku anne3utos, BoliHOBcku
JaTUTOAHAE3UTOB, bykoBcku natutoB, HukonoBcku natutoB u Kamabamku aHI€3UTOB KOMITJICKCH.
JlatepanHo ce 3amenBar ¢ MaTepuanuTe (komiuiekcute) Ha JlambanckaTta (Ha for) u ChpHHUIIKaTa
(Ha ceBep) rpynu 1 MapkapoBCKuUsl KOMIUIEKC (Ha U3TOK).

Pannure ¢a3zun (benummactku puomanupon, I[leprmepemiku TpaxUpHOIMTOB KOMILJIEKC) ca
NPEVMHO B €KCIUIO3MBEH (armec W MOKpUBAT Kbp/pKanuiiCKus pernoH W IMO-rojsiMara 4acT OT
Momunnrpajackara u 3naToycroBckata aenpecus. [locnennure ¢a3u ca rimaBHO B edy3uBeH ¢aruec
Y M3rpaX/1aT eKCTPYy3HH B 3amajiHaTa yacT Ha Momunirpajackara Jenpecus U HeilHaTa pamka.
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benunnacmku puooayumoe komniex

Haii-mmpoko pasnpocTpaHeH MarMaTHUeH KOMIUIEKC B PErHMOHa, W3IMOJI3BAaH KAaTO OCHOBEH
Mapkupani Xopu3oHT. [lokpuBa Kbpxanuiickus peruoH, Mo4TH 1siiata MomMumirpajacka genpecus
Y 3HAYUTEIHU YacTH OT 31aToycToBCcKaTa 1 CeBepOoU3TOUYHOPOIONCKATA IEIPECHH.

Hwme. Ha c. beau nnact, Kepaxanuiicko.

Hedunumuenu 6enesu. loppupuu mo Pl, K-feld, Bi Amf u Py HK-nanutn, HK-puomanuru u
TpaxXuIAlMUTH, TPAXUPUOJALNUTH U TPAXUPUOIUTH - IPEIUMHO Ty(DU U €TUHUYHU EKCTPY3HUH.

Hcmopuuecka cnpaska. mbpBU ONMUTONIEHCKH XOpu30HT (Ol;) — XOpU30HT Ha AIUTO-TPAXUTOBH
cimcru tydu (Topasos, 1960); xopusont Ha I kucen ByiakauussM (O,”) —~MeprenHo-TyGHUToBa CBHTA
U JIOJIHA CBUTA HA CIIOECTUTE Kucenu Tyu, Xopu3zoHT Ha Il kucen BynkaHU3BM (0, - edy3ust Ha
enpornopupnute puoganuty (Manos, 1960); XOpu30HT Ha 3eJI€HUTE MAaCUBHU Ty(dH, XOPU30HT Ha
cuBuTe ciouctu Tydu, Typutn u BapoBurm (bosHoB, MaBpyauueB 1961); Reseda-Tuff (Ivanov,
Kopp 1969); 3anpyra Ha mbpBH U BTOpH Krces ByJakaHu3bM (bostHoB 1 ap. 1988, 1989, 1992, 1995,
Koxyxapos u ap. 1989, 1992, 1995a,6); | xucen BynkanuzwsM (Yanev, 1995).

Komnoszumen munoe paspes. PaiionsT Ha c. benu mnact (3opauiiku rpaden). Cnomaeamentu
paspe3u B paiioHa Ha c¢.3BbHUE U C. [IbxnoBanna (Kpymkancku rpaden).

[ToxpuBka: be3BoneHcku natutoB, [paroifHOBCKkH 1aTUTOB, PaboBcku J1aTuTOB, MamKkapOBCKU
natuToB, I[leprmepemiku TpPaxUpPUOIUTOB, 3BE3JEJICKH aHIE3UT00a3anToB, KoMIuleke, Jlxedencka
cBUTa, Bhimuenoscka 3aapyra, AXMaToBCKa CBHUTA.

Bpy — Tpaxupuonutu ¢ npenut — ekcTpy3usH (2000 m), cyOBynkaHcku Tena u gaiku(20 m);

Bps — pesenaBu K-marutn m puomarutu — ekctpys3uBu (2000 m), cyOByJIKaHCKH Tela W
nanku(20 m);

Bp7 — kpemaBu nenennu tydu, Tydutn, enukiaactuty U prudosu Bapouiy (200 m);

Bps — Tydo3nu pudosu Baposunu (15 m);

Bps - rpybonenenny u arasoMepaToBU BUTPOKJIACTUYHU pe3enasu Ty¢u (150 m);

Bp4 — koHrNIOMeEpaTH, MACHYHUIM U enukIacTuTu (50m);

Bp; — MacuBHU nienieTHU BUTPOKIAcTHYHU pe3enaBu Tydu (100 m);

Bp, — ThHKOCTOMHU TpyOonenennu Typu u enukiaactuty (80 m);

Bp; — nenennu tydu, tygutn u Typoznu pudosu Bapouu(50 m).

[Tonnoxkka: Metamoppen ¢GyHAaMEHT, OpEKYOKOHTIIOMEpaTHa, BBIVIEHOCHO-TIECHKIINBA,
MEpreaHO-BapOBUTA, BYJIKAHOT€HHO-CEAUMEHTOreHHa 3aapyru, Koneuku anae3uToB, BoWHOBCKH
JaTUTOaH/Ie3UTOB, bykoBckU naTuToB, HukonoBcku natutos, Kanabamku aHIe3UuTOB KOMIUIEKCH.

Pecuonannu acnexmu. PaskpuBa ce Mexny rp. Kepmxamm, c. Yerpa, c. Ilogkosa, rp.
Kpymosrpaz, c. CeHoknac, ¢. Ctam60:510B0, ¢. Komynura Ha miomy ot okos1o1800 km?.

Xponocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meron ce marupa 38,0-30,0 Ma, cpemaHo
34.5 Ma (Lilov et al. 1987; Georgiev, Milovanov 2005. Eguanuno omnpenenenue mo Ar/Ar nasa
BB3pacT 32.44+0.23 Ma (Marchev, Singer 2002) [To B3auMOOTHOIIEHUS CHC CHCETHU KOMIUIEKCH
CBIILIO C€ OMpees KaTo MprUadoH-pyIIen.

Ilepnepewiku mpaxupuonumoe Komnjiekc

PaskpuBa ce B Kbppkanuiickus pernoH u rojasiMa 4act oT Mounnirpajackara v 371aToyCTOBCKaTa
nernpecusi. Criopen Hsikou aBTopu (Yanev 1995 u np.) Tydute OT TO3M KOMIUIEKC ca MPOAYKT Ha
ByJlKaHu3Ma OoT bopoBumikust BynkaHcku pailoH. Hue cumrtame, ue te3m Tydu ca pesyiarar Ha
HavaJiHUTe eKcruio3uBHU (a3u Ha [lepmepemikus u Xucapckus ByJKaH, KbAETO U MOIIHOCTA UM €
Haif-romsima (1o 500 m). Kecenorydure ca otHacsHu oT Hsikou aBTopu KbM 1l mnm 11 cpenHokucen
BYJIKAHU3bM.

Hme. Ha c. Ilepnepek, Kppmxanuiicko.

Jegpunumuenu 6enezu. Ilopbupau mo Pl, canumuu, Bi TpaxupuwomanuTtd, TpaxupHOIUTH,
PHUOJIHTH - EKCTPY3UHU U Ty(Pu .

Hcmopuuecka cnpaexa. TpeTu oauroneHcku Xopu3oHt (Olz) — 1071€H XOPU30HT Ha PUOJUTOBUTE
cnouctu Tyu, kakto u gactu Olp, Ols, Olg (I'opanos, 1960); xopuzont Ha Il kucen BylIKaHU3BM
(0,%) — cpemna cBuTa Ha cioecture kucemd Tydu, xopusont Ha III kucen BynkarmsseM (O,') —
edy3us Ha eaponopdupnure puonanutu (MBanos, 1960); XOpU30HT HA CHUBUTE CIOUCTH Ty(dH,
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typutu u BapoBuuu (bosiHOB, MaBpyaumne 1961); puonuToBa cBUTa — KalJIepeH KOMILIEKC
(UBanos, 1971); 3agpyra Ha BTOpH Kucen ByikaHu3bMm (bosHoB m mp. 1988, 1989, 1992, 1995,
Koxyxapos u ap. 1989, 1992, 1995a,6); Il kucen Bynkanuzsm (Yanev, 1995).

Komnoszumen munoe paspes. PaitonsT Ha c. [lepnepek.

[MokpuBka: 3Be3nencku aHae3uToO0a3anToB KOMIUIEKC, Jlkebencka cButa, Bmhiruenoncka
3agpyra.

Py - PO30BOBHOIETOBH MAaCUBHH TPAXUPUOIHUTHU - eKcTpy3uBH (1500 m);

Py - kadsiBouepBeHU QuIyHIATHE TPAXUPHOIUTH - eKcTpy3uBH (1500 m) u CyOBYIKaHCKH TaiKH,
(30 m);

Pg - TpaxuproauTOBH arioMepaT u MUPOKIacTUYHA Opekya ¢ nepautu (200 m);

P - rpyGonenennu tydpu (40 m);

Ps - Tyozau pudosu BapoBuim (70 m);

Ps - nanunnum kcernotydu, (80 m);

P4 - rpy6onenenau u arnmomeparosu Tydu (100 m);

P5 - nmanunaun kcenorydu , (50 m);

P, - cuBoGexoBu TydutH (50 m);

P, - tyho3uu pudosu BapoBuim (60 m).

IMommoxka: PaOoBCKH JIaTHAHAE3UTOB KOMILIEKC.

Pecuonannu acnexmu. PazkpuBa ce mexny rp. Kepmkamm, c¢. Mocrt, c. Jonen undmuk,
Kpymosrpan, c. [logkosa, c. YcTpen Ha o ot 0koio1200 km?®.

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar merox ce marupa 33,0-29,1 Ma, cpeaHo
31.4 Ma (Lilov et al. 1987; Georgiev, Milovanov 2003, 2005). [To B3auMOOTHOIIIEHUSI CbC CHCEAHU
KOMIUIEKCH CBIIO CE€ ONPEAEs KaTo pyIed.

Cmomancku puoaumoeg KomMnjexc

Bw3moxxkHo e marepuanure Ha CTOMAHCKHAT KOMIUIEKC Aa ca eleMeHT Ha [leprepemikus
TPaxUPHUOIUTOB KOMIUIEKC. Te uMar aHaJoruueH chCTaB U ONM3KO BpeMme Ha oOpasyBane. [lopaau
JWIca Ha HAOJMI0AaBaHU B3aMMOOTHOIICHUSI MEXKITy TSIX TPYIHO MOXKE Ja C€ ONpeesd Jajli TOBa €
enHa ¢a3a WM J1Be pa3auyuHu a3y Ha ByJIKaHU3MA.

Hnme. T1o nmeto Ha ¢. Ctomanmu, Jxedercko.

Hedunumuenu b6enezu. PuonutoBu Tydu u TyGHO3HU BapOBUIIH.

Ucmopuuecka cnpaska. mectn onuroueHckn xopu3oHT (Olg) — ropeH Xopw3oHTa Ha
puonmurosute coucti Tydu, (Fopanos, 1960); xopusont Ha III kucen Bynkauuzsm (O,') — ropua
cButa Ha ciouctute kucenu Tpypu (MBanos, 1960); 3agpyra Ha TpeTu Kuceld BYJIKAaHU3BM
(Koxxyxapos u ap. 1992, 19956).

Komnozumen munos paszpes. PaitonbT Ha ¢. CTOMaHIIH.

[ToxpuBka: 3Be3/1€1CKH aHAE3UTO0a3a1ITOB, Y CTPEHCKH PUOJIUTOB KOMILIEKC.

St, - menennu 1 gamwiHA prosuToBr Tydu (100 m);

Sty - Tydo3nu pucosu Baposuuu (70 m).

IMomnoxka: J[>xebencka cBuTa.

Pezuonannu acnexmu. PazkpuBa ce B paiiona Ha ¢. CToMaHIuM Ha 1101 okosio 20 km?.

Xpornocmpamuepaghcka npunaonescnocm. C dayHa e onpeneieH karo pynen (ATaHacos u Jp.
17900).

Yempencku puonumoe komnnexc

Nsrpaxna cyOByIKaHCKH Tella U eKCTPY3UU B pailoHa Ha c. Ycrpa, J[xederncko.

Hme. I1o umero Ha c. YcrpeH, xedenacko

Hedunumuenu benezu. Iophupau mo Pl, K-feld, Q, Bi puonutu ¢ nepautw.

Hcmopuuecka cnpaska. Yctpencku puonantoB MacuB (I'opanos, 1960); xopusont Ha III kucen
Bynkauu3sM (O,) — exctpysus Ha pemsurosure puomntn (MBano, 1960); 3aapyra Ha TpeTH KHcen
Bynkanu3bpM (Koxyxapos u ap. 1992, 19950).

Tunoe noxkanumem. ExctpysuBu che cedenme 1o 10 km® B paifona ma c. Ycrpem. Cexar
3Be3zerncku  aHne3nTobasantoB M CTOMAaHCKHM PHOJIMTOB KoMIUleke, JlkeOenckara cBUTa H
[lepnepenikust TpaxuprUOJINTOB KOMILIEKC.
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Pezuonannu acnexmu. Paskpusa ce Mexay cenata MurieBcko, Ycrped u CToMaHIu.
Xponocmpamuepagpcrxa npunaonexcrnocm. I1lo K/Ar meton ce natupa va 31,5-31,0Ma, cpeano
31.1 Ma (Lilov et al. 1987; Georgiev, Milovanov 2003). Ilo B3aMMOOTHONICHUATA MY CBC
CHhCEJIHUTE KOMILIEKCH C€ OTpeessi KaTo pyTed.

371aT0ycTOBCKA KHCeJIa MAarMaTHYHA rpyna

Wsrpaxxna Jlozenckus m CBeramapuHCKMs ByJKaHU M Me3ekckaTa BYJIKAaHCKa CTPYKTypa B
3/1aTOyCTOBCKATA IETIPECHUSL.

Hnme. 1o umeTo Ha . 371aTOYCTOBO.

Jlepunumuenu Oenesu. TpaxumalUuTd TPaXHPUOAAIUTH U PHUOIUTH (CyOBYJIKAaHCKH Tela,
JaBOBM TOTOIM WU TypHu) ¢ 0Om[ apean Ha pasnpocTpaHeHHe Te BEeposATHO ca pe3yirar oT
€BOJIIOLIMATA HA €IHa MarMeHa KaMepa C KHCeJl ChCTaB.

Cvcmassawu komnaekcu (om oOony Ha eope). Me3eKCKHM PpHUOJIUTOB M YepHOMOTHIICKU
TPaxXUpPHUOIALIMTOB KOMIUIEKCH.

Pecuonannu acnexmu. Pa3zkpuBa ce B pailoHa Mmexnay rp. Ceuienrpan, cenara lBaHoBo,
3natoyctoBo U Bbide nosie. Ha mwiiony ot okoJio 200 km?.

Xpornocmpamuepaghcka npunaonesxcnocm. Ilo K/Ar meron ce ompenenst uatepsan 38.0-27.5
Ma, o cpenuuTe CTOMHOCTH Ha cheTaBHUTE KoMIuieken 33.5-33.1. (Lilov et al. 1987; Ivanova et al.
2001; Georgiev, Milovanov 2005). Ilo B3aUMOOTHONICHUATA MYy CBC CBCEIHUTE
auToCcTpaTurpadCKu eIuHUIN (0Ka3aHu ¢ payHa) ce ompeens Kato npruaboH-pyTies.

Bzaumoomnowenus cvc cvceonu edunuyu. Marepuanure Ha 31aTOyCTOBCKaTa Tpyma mpecuyar
Y TIOKpUBAT MPUAOOHCKUTE CETUMEHTH.

Me3eKkcKu puonumoe Komniekc

Usrpaxna CBeramapuHCKUS ByJKaH U Me3ekckaTa ByJKaHCKa CTPYKTypa W HadajiHarta ¢asza Ha
Jlo3eHckus ByJIKaH B 371aTOYCTOBCKAaTa JIECTIPECHSL.

Unme. 1o umeto Ha c. Mezek, CBUIIEHTPAJIKO.

Hedunumuenu oenezu. JIpeononoppupan mo Pl, K-feld, Q HK-puonutn, Tpaxupuonuru u
TPaxXUPUOJALUTH — Ty (U, €KCTPY3UBH, TalKU U CUIIOBE.

Hcemopuuecka cnpaexa. xopru3oHT Ha III kucen ByakaHU3bM (024) — TOpHA CBUTA Ha CIIOUCTUTE
kucenn Tybu u edysus Ha eaponoppupHute puomauutu (Msanos, 1960) 3aapyra Ha JlozeHcku
kucel Byjkanu3bM (bostHoB 1 n1p., 1989, 1990, 1992, 1995).

Komnozumen munos paspes. Paiionst Ha c. Me3zek.

[MokpuBka: IlokpuBar ce wWwim ce mpecnda OT YEpPHOMOTHIICKHS TPaXUPHOAALUTOB U
[TnaHuHEeUKHsI PUOTUTOB KOMIUIEKCH.

Mzs — npeOHONOPPUPHU PUOTTUTH, TPAXUPHOIUTH U pUONAINTH — ekcTpy3uBH (1500 m), naiiku
u cunose (20 m);

Mzs — BapOBHULIM, BAPOBUTH ISICHUHUIM U rpaBenuTH (40 m);

Mz4 — nenennu Tyu u enukiaactutu (150 m);

Mz; — BUTpOKIacTHUHU (1eM30BH) Typu 1 enukiaactutu(50? m);

Mz, — arnomepatoBu Tydu (150 m);

Mz, — nChbUHUIY, BUTPOKIACTUYHU Ty (U, eNUKIAcTUTH U BapoBui| (300 m).

[Tonnoxka: bpexyokonrinomepatHa u CBetamapuscka 3aapyra (Gopmarnus Ceylan).

Pezuonannu acnexmu. Pa3kpuBa ce B pailioHa Mexnay cenara Bowiue none, Mesek u UepHa
MOT'WJIa Ha 1ol okoso 200 kmz,

Xpornocmpamuepaghcka npunaonexcnocm. C dayHa e onpenencH karo npuadon (Ivanova et al.
2000a). ITo K/Ar meton ce natupa Ha 38.0-27.51 Ma, cpeano 33.5 Ma (Lilov et al. 1987; Ivanova et
al. 2001; Georgiev, Milovanov 2005).

Yepnomozuncku mpaxupuooayumos KOMNeKc

VYcraHoBsBa ce camMo B npejaenuTe Ha JIo3eHCKus ByJIKaH.

Hme. I1o umero Ha c. YepHa moruna, CBUIIEHTPaJICKO

Hedunumuenu 6enesu. Ilophupau o Pl, Amf u Bi quoputn u nopdupuu no Pl, K-feld, Q,
Amf u Bi TpaxuganuT TpaxXupUOJAIIUTH M PHOJIHUTH.
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HUcmopuuecka cnpaska. xopu3oHT Ha III Kucen ByJIKaHU3BM (024) — edy3us Ha
enpornopupuute puonauutu (Meanos, 1960); Jlozencku kucen Byiakanu3bM (bostHoB 1 ap., 1989,
1992).

Tunosu noxarumemu. UHTpy3un u CyOBYJIKAHCKH TeJla B pailoHa MEXIy cenara YepHa Morumia
u JlozeH. Cekar ckanute Ha Me3eKCKHUS pUOJIUTOB KOMIUIEKC U TIOJICTHIIANIUTE TH CEIUMEHTH.

Cm; - -Tpaxumanutu, TpaxXupUOAAIUTH U PUOIHTH — cyOByJKaHCcku Tena (1000 m), cunoBe u
naiiku (60m);

Cm; - nuoputu — uaTpy3uu (150m) u gaiiku (35m).

Pecuonannu acnexmu. Pazkpusa ce mexxy cenata Yepna moruina u JloseH.

Xponocmpamuepagpcra npunaonexcuocm. Ilo K/Ar meron ce marupa Ha 34,5-30,5 Ma, cpeaHo
33.1 Ma (Lilov et al. 1987; Georgiev, Milovanov 2005). Ilo B3aMMOOTHONICHUATA MY CBC
CHCEJIHUTE KOMILIEKCH Ce OTpeaessi KaTo pyIed.

Besnopeuka MmarmaTu4Ha rpymna

Ilhanuneyku mpaxupuoaumos KoOmMniaexc

W3rpaxma eKCTpy3uH, CyOBYJIKAHCKHM Teja M Jaku BHeApeHu npeaumMHo B WNW pasznomu B
Benopeukus u Kecubupckus Kyroyu, KakTo U B mpeaenuTe Ha JI03eHCKUY BYJIKaH.

Hwme. T1o umeto Ha c. [Inanunen, Kpymosrpaacko

Hedunumuenu 6enesu. Ilopoupau mo Pl, Q, K-feld m Bi Tpaxupmonutum — eKcTpy3uw,
CyOBYJIKQHCKH Tella U IaKH.

Hcmopuuecka cnpaexa., xopu3oHT Ha III kucenm BylkaHHU3BM (024) — EKCTpy3usi Ha
densuroBute puoautu (MBanos, 1960); tpera daza na JlozeHncks Bynka (Aues, Xapkoscka, 1975);
Jlozencku xkucen ByikaHusbM (bosiHoB u np., 1989, 1992), nallkoB TEH3MOHEH KOMILIEKC
(Koxxyxapos u 1p. 1992, 1995?).

Tunoeu noxanumemu. EKCTpy3uu, CyOBYJIKaHCKH Tella M JalKM OT TPaxXUPUOJIUTH B pailoHa
Mexay cenara Uepna moruna u JloseH, u mexay rpagoete Kpymosrpan u MBaitnosrpan. Cekar
ckanuTe Ha MeTraMopdHHS (YHAAMEHT, MANCOTEHCKUTE CEIUMEHTH ME3eKCKUsl PUOJIIUTOB H
UepHOMOTHIICKH TPAXHUPHUOIAIIUTOB KOMILICKH.

Pecuonannu acnexmu. PaszkpuBa ce mexnay c. UepHa wmorumma, rpamoere Kpymosrpan u
HBaiioBrpasa 1 Ha 10T, BKJIIFOUUTEIHO U B [ 'bprusi.

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meton ce natupa Ha 35.0-27.0 Ma, cpenHo
28.9 Ma, (Lilov et al. 1987; Georgiev, Milovanov 2005). I[lo B3auMOOTHOIIEHHUSATA MYy CbC
CHhCEJIHUTE KOMILIEKCH CE OTpeeNs KaTo Xart.

MaakapoBcKH JJATUTOB KOMILJIEKC

MaKapOBCKHT KOMITIEKC M3rpaxaa MamKapoBCKUS UIUTOBUICH BYJIKAH M HIKOWM CATEIMTHU
Ha HEro IMO-MaJKU BYJKAaHCKM IOCTPOMKU.BynkaHCKUAT KoHyc Ha MakapoBCKUSl BYJIKaH €
IPOIIETIEH OT MHOXKECTBO TPAXHaHIE3UTO0A3aITOBH, aHC3UTOBH M JTATUTOBH JAWKH.

Hnme. T1o nmeto Ha rp. Makaposo.

Hedunumuenu 6Genesu. Tophupau no Pl, Py Bi momonuTH, 1aTuTH, TpaxuaaluT, TPAXUTH,
HK-kBapurpaxutu (Ty(u, 1aBOBH NOTOLH, TalKN) U MOHLIOHUTOUTHU UHTPY3HUH.

HUcmopuuecka cnpaska. Bropu onuroneHckn Xopu3oHT (Oly) — H0IeH XOPU30HT Ha aHIE3UTOBH
Tydobpekun u Tydutn (Fopanos, 1960); xopusont Ha Il cpegmokucen Bynkauussm (O,') — cpenna
Ty(uTOBa CBUTA U CpElIHA JIATUTOBO-aHae3uToBa edys3us (MBanos, 1960); 3ampyra Ha BTOpH
cpennokucen BynkaHu3bM (bosHoB u np. 1989, 1992; Koxyxapos u ap., 1992, 1995?) .

Komnozumen munos paszpes. PailonbsT Ha rp. Mamkaposo.

[Tokpuska: Ileprnepemku pHOIMTOB KOMIUIEKC, Bbiuenoncka MsChYHUKOBO-KOHIJIOMEpaTHA
3ajpyra.

Md,; — TeMOHCUBHU TpaxuaHje3uToOa3antu, cuBoseneHn HK-anpesutn, natutu — paiiku
(100m);

Md,y — cuBoBuonerosu nopdupuu no Pl, K-feld, Py, Bi natutu - cyOBynkaHcku Tena;

Mdy — cuBozenernn moppupunu mo Pl, K-feld, Py monmonmtn (MamxapoBCKM HHTY3UB) —
CyOBYJIKQHCKH TeJa;
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Mds — CuBopososu cpennonopupuu mo Pl, K-feld, Bi, Py, Amph Tpaxugauuru — naBoBu
notouu u Tyhu (280 m);

Md; — CuBouepnu eaponopdupnu mo Pl, K-feld, Q, Py, Ap, Bi, Tpaxugauurtu - 1aBOBH MOTOLU
(20 m);

Mds — enponioppupnu o Pl, K-feld, Bi, Py, Amph natutu (tun I'opuu I'maBanak) — i1aBoBu
MOTOIM U TTUpoTUIacTUYHU Opexyn (150m);

Mds — uepau apebHonopdupuu Pl, Py, Bi natutu (tun Komxka Kapa Kas)— naBoBu nmorouu u
nuporuiacTuyHu opexun (40 m);

Mdy — uepnu, nopdupnu no Pl, Py, Bi, Ap 1BynupokceHOBH CpeHONPPUPHU JTATUTH — JTABOBU
MOTOIM U TUpOTUIacTUYHU Opexuu (Tun Kp3kas) (250 m);

Md; — cMBOBHOJIETOBU WJIM ThbMHOCHBH JpebHOonopdupHu no Pl, Py, Bi, Ap natutu — naBoBu
MOTOIM U MUPOTUIACTUYHU OpeKdH (Turm MeHekeHCKH KaMBbHH) (50 m);

Md, —uepau no cuBodyepHu noppupHu no Pl, Py Bi momonuTH — 5aBoBM MHOTOLM U
nuporutactuaHu opexun (140m);

Md, — rpy0Gorienensu 1 ariioMepaToBy CpeAHOKUCETU Ty(u, TyPUTH, TUPOKIACTHUHU OpEKUH C
MIPOCIION OT OpraHoTreHHH BapoBuiy (200m).

[Momnmoxxkka: PaGoBckm  naTuaHAE3UTOB M benmumiacTku  pUOJAIMTOB  KOMIUIBKCH,
Bbpex4okoHIIIOMepaTHa U BBIVIEHOCHO-IIECHhWINBA 33ApYTH, MeTaMop(eH QyHIaMEeHT.

Pecuonannu acnexmu. Paskpusa ce B paiioHa Mexnay c. Jlonno Yepkosuuie, Jlonuu ['naBaHak,
bopucnasiu, Cenoknac, YepHounno u bpsrosen Ha miong ot okoJio 20 km?®.

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meton ce natupa Ha 37.0-27.5 Ma, cpenHo
31.1 Ma (Lilov et al. 1987; Georgiev, Milovanov 2005). ITo Rb/Sr MeToxn e onpeneneHa Bb3pact
31.6£1.2 — 32.3+£0.6 Ma (Marchev, Rogers, 1988). latupoBkute mo Ar-Ar mokasBaT Bb3pacT
32.6940.15-32.06+0.13 Ma (Marchev & Singer 2002)

CbpHHIIIKA CPeTHOKHCEIa MarMaTHYHA Ipyna

Ckamure ot CepHumka rpyna wusrpaxkngatr Komeukuus, SABopoBckusi, HwukomoBckus,
be3Boaenckus u JlparoMHOBCKHSI BYJKAH W MHOXECTBO IO-MAJIKM IAPAa3UTHU W CATEIUTHHU
BYJKAHCKM TOCTpoWku. Te ca nokamusupaHu B mnpenenutre Ha CeBEpOM3TOYHOPOOICKATA
nenpecus. OOenuHsBa CPEIHOKUCENM MarMeHH KOMILUIEKCH KOUTO BEpOSITHO ca pe3yiTar oT
EBOJIIOIMATA a €IHa MarMeHa Kamepa ChC CPEITHOKUCEN ChCTAB.

Unme. 1To umeto Ha CbpHuULa, XaCKOBCKO.

Hepunumuenu 6Oenezu. K-annesutu, aHae3nuTo0azainTH, MIOMIOHUTH, aOCAPOKUTH W JIATUTH,
(cyOBynKaHCKM Tena, [Jaiku, JAaBOBH TOTONM, JaBOOpeK4YH, Tyhu U ENUKIACTUTH) U
KOMarMaTHIHUTE UM TUOPUTH, TAOPOJUOPUTH U MOHIIOTMOPUTH KBAPIIMOHIIOHUTH (CyOBYIIKAHCKU
U XHUIOoaOKCcallHU TeNa) JoKalu3upaHu B npenenute Ha CeBepoU3TOYHOPOOINCKaTa aenpecus. Te
uMaT o0II apeasl Ha pa3NpOCTPAaHCHHUE W BEPOSTHO Ca PE3yJITaT OT CBOJIOIMATA HA €IHA MarMcHa
KaMepa ChbC CPETHOKHUCEN ChCTaB. TE€XHUST ChCTaB eBoiitoupa oT K-aHne3utu, aHae3uToda3antu u
a0CapOKUTH KbM IOMIOHHUTH, JIATUTH 10 KBAPIUIATUTH.

Cvcmasawu xomniexcu (om oony Ha eope). Konernku anne3uToB, BONHOBCKH aHAE3UTOB,
bykoBcku natuto-aHne3utoB, HuUKoIOBCKM naTuTOB, be3BoaeHCku JatuTOB U JparoMHOBCKH
JIATUTOB KOMILICKCH.

Pecuonannu acnexmu. PaskpuBa ce mexnay cemara Moct, TonosoBo, Uckpa, [IparoiHoso,
["apBanoBo, Hukomnoso, CBob6oauHOBO 1 be3BoneH (AceHoBrpaacko, XackoBcko U Kbpmkanuiicko)
Ha ol moseue ot 1500 km?.

Xpornocmpamuepaghcka npunaonescnocm. Ilo K/Ar meron ce ompenenst untepsan 42.7-30.0
Ma, a 1o cpeTHUTEe CTOMHOCTH Ha chcTaBHHUTE KoMmIuieken 39.9-32.3 Ma (Lilov et al. 1987; Yanev,
Pecskay 1997; Georgiev, Milovanov 2005). Ilo B3aMMOOTHOLIEHHATA MYy CBbC CBHCEIHHUTE
JTUTOCTpATUTPA(CKU SIUHUIM (JI0OKa3aHU ¢ ayHa) ce Ompeetst KaTo IpradoH-PyIIe.

Bzaumoomnowenus cvc cvcednu edunuyu. Matepuanute Ha ChpHUIIKATa Tpyna mpecuyaTr u
MOKPHUBAT BYJKAHOTEHHO-CEJUMCHTOTCHHA 3aJpyrd. [IbpBHTE U3SIBM HAa BYJIKaHW3MA JIOpU
JaTepaHO ce 3alenBaT ¢ Ta3u 3aapyra. [Ipomyktute Ha ChpHHIIKAaTa Tpyma JaTepaiHo ce
3amenBar ¢ Marepuanure (Komruiekcure) Ha KbpkanmiickaTa Kucella MarMaTudHa rpyma u Io-
TOYHO Ha benumnacTkusi pHOJAIMTOB KOMIUIEKC (Ha IOrOoM3TOK). BBpxy TiIX ce pasmoinarar
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Mmatepuanute Ha Yammepenckara kucena rpyna (bopoBumika kamnmepa). B ceBepnaTta dact Ha
JIETIPECHUsITa CE TIOKPUBAT OT HEOTCHCKU cequMeHTH (JlparoifHoBcka 1 AXMaTOBCKA CBHUTA).

Mexny HuxomoBcku, be3BomeHckn U JparoilHOBCKM KOMILIEKCIM HE ce HalIomgaBaT
B3aMMOOTHOIIEHHUA. Te MMaT MHOro OJMYBK METPOJOKKH (MHHEpPAJIeH M XHMUYEH) ChCTaB —
U3rpaJIcHd Ca OCHOBHO OT JaTWTU. be3BomeHCku u J[paroifHOBCKM KOMIUIEKC MMAT M OJu3Ka
BB3pacT Ha oOpasyBane (33.1 u 32.2 Ma). 3a Huko0BCKH HE pasnojarame ¢ KOHKpETHU JTaHHH 3a
BB3pacTa. BeposTHO Te3u TpW KOMIUIEKCa Ja ca pe3yiTaT Ha efaHa ¢aza Ha pa3BUTHE Ha €IMHHA
MarMeHa Kamepa, HO JIOKaJIU3Upau pa3IudyHy palioHu, pecieKkTuBHO B HukonoBcku, be3BoaeHcku u
JparoiiHOBCKU BYJIKaH.

Cymoro ce otTHacs 1 3a BoitHOBCkM 1 ByKOBCKH KOMILIEKC, IPEACTABEHH TJIaBHO OT IOIIOHUTH
U Jatutd. Te chllo umar O6Jau3Ka Bb3pacT Ha obnaszyBane (36.2 u 36.9 Ma). Te3u qBa KOMIUIEKCa
W3TPaXXJaT ChOTBETHO SIBOPOBCKHM BYyJIKaH W HadanHUTe ¢$a3u Ha JlparoiHOBCKHsA ByJKaH. Te
BEPOSATHO ca e[Ha Mo-paHHa ¢a3a Ha chllaTa MarMeHa Kamepa.

Koneuxu 6azanm-namumoe Komniexc

Koneukus kommuiekc umsrpaxkiaa Koneukus BydaTaH, B KOWTO € BHenpeHa u KapamaHckara
UHTPY3Hs, KaKTO M JIBE IMO-MAJKH CATEUTHU BYJIKAHCKM IOCTPOWKHM B 3€MIIMIIATa Ha ceiara
[TuenapoBo u Tpu Moruiu.

B3aumooTHomenus Konerkus aHae3uToB KOMIUIEKC ¢ BOMHOBCKHS aH€3UTOB KOMIUIEKC HE ca
HaOmogaBanu. [lo 00moreon0xku cbo0pakeHus u eguHuIHUTe K/Ar aHanu3m ce mpearnosara, 4e
Koneukus koMmIuieke e mo-crap.

Hme. T1o numeto Ha c. Koner, XackoBCKoO.

Hedunumuenu oenezu. JpeOHomopdupuu Oazantu, adbcapokutn, HK-annesutu u matutu
(cyOBy/IKaHCKHM Tela, AaliKd, JaBOBH TOTOIM, JaBOOPEKYM W arioMepaToOBU Ty(pH) IUOPHTH,
rabpoauoputy 1 Mouoauoputu (Kapamancka nuntysus, bosnos, Maspyauues, 1961).

Hcmopuuecka cnpaska. YepBbptu mpuaboHcku XOopu3oH (Prs) — XOpHU3OHT Ha JaTHUTOBO-
anzae3uToBu TypoOpeksu u tydpuru (I'opanos, 1960); xopu3oHT Ha | cpenHOKHCEN BYIKaHHU3BM
(0,") — monHa TyduTOBa CBHTA M IOJHA JATHTOBO-aHxesutoBa edysmst (MBaxoB, 1960); monHa
edy3uss Ha aHAE3UTHUTE M JIATUTUTE OT YETBBPTH XOPU30HT Ha npuaboHa (bosHOB. MaBpyauunes,
1961); 3aapyra Ha mbpBU cpeHOKUceN ByaKkaHUu3bM (bosiHoB 1 ap. 1989; 1995).

Komnozumen munos paspes. Paitonbt Mexny cenata Konen u Kapamanuu.

ITokpuBka: HUKOTOBCKM JAaTUTOB M DENHUIUICTKM pHOJALMTOB KOMIUIEKCH, Bbauyenoscka
MSICHhYHUKOBO-KOHTTIOMEpaTHA 3a[pyTa.

Kl; — npebHOMIOpHDMpHN AHOPUTH, TAOPOAMOPUTH U MOHIIOTUOPHUTH —HUHTPY3us (3500/500m);

K1, — npe6nonopdupuu no Amph, Bi, Py natutu - cyOoBynkaHncku Tena, qailku, JJaBOBU MOTOIH,
JTaBoOpekyn u arinomepaToBu Tydu (140 m);

Kl; — npebnonoppupuu nmo Ol, Py, Pl, K-Feld, Bi, Ap 6a3zantu (neBuutoB Tedputu, 6a3anti,
a0CapOKUTH) — CyOBYJIKAHCKH Tella, JTAWKH, TABOBH TIOTOIIH, JJAaBOOPEKYH | ariomepatoBu Tydu (50
m);

[Tonnosxka: ByJKaHOT€HHO-CETUMEHTHA 3a/IpyTra.

Pecuonannu acnexmu. PaskpuBa ce B pailloHa Mexay cenata Konen, Auren BoiiBoaa,
Kapamanmm, [Taemapoo, JKenesuuk n 30pHAA HA 1o 0T 0ko10 100 km?,

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meton ce natupa Ha 42.7-37.0 Ma, cpenHo
39.9 Ma (Georgiev, Milovanov 2005). [To B3UMOIIOTHOIIICHHS ChC CHCEIHUTE CIUHUIU CE TIpUeMa
3a npuaboH.

Boiinoecku wiowionum-namumoe KOMnieKc

[IponykrbTe Ha BOMHOBCKUS aHE3UTOB KOMIUIEK M3rPaKaaT SIBOPOBCKUS BYJIKaH.

B3aumooTHomenus Ha boitHoBckus kommiekc ¢ Komeuxusi, BykoBckuss u HukomoBckus
KOMIUIEKC Ha ca HaOmrogaBanu. [1o oOmoreonoxku cro0pakenus u equanaaute K/Ar aHammsu ce
npeanojara, ye boitHOBCKUAT KoMIUIeKe € no-miuaja ot Koseukust kommieke mo-crap ot bykoBckus
1 HUKOJIOBCKHS KOMILICKC.

JlaBoBu moToiu U Typu oT BOINHOBCKUS aHIE3UTOB KOMILJIEK CE€ MPOCIOABAT ChC CEAUMEHTUTE
Ha MOJICTUJIAIIATA IO BYJIKAHOT€HHO-CEIMMEHTHATA 3apyra.



20

Hwme. I1o nmeTo Ha c. BoitHOBO, XaCKOBCKO.

Jlepunumuenu 6enezu. CyOByIKaHCKH Tena, Ty(H, JJaBOOPEKYH U JIABOBH TMOTOIH OT JaTUTH, K-
aH/IC3UTH, IIOMIOHUTH U a0CapOKUTH

Hcmopuuecka cnpaéxa. 4epBbpTH TpuaOOHCKH XOpu3oH (Prs) — XOpPH3OHT Ha JaTUTOBO-
anne3utoBu TydooOpeksu u typuru (I'opanos, 1960); xopu3oHT Ha I cpenHOKHCEN BYJIKaHU3bM
(0,") - monHa marturoBo-aHzesuToBa edysus (MBanoB, 1960); monHa edy3us Ha aHIC3UTHTE U
JaTUTUTE OT YETBBPTH XOPU30HT Ha mpuadona (bosHoB. MaBpyauues, 1961); 3anpyra Ha mbpBU
cpeHokucen ByJakanu3sM (bosiHOB 1 ap. 1989; 1995).

Komnosumen munog paspes. Paiionbt Mexny c. BoitHoBo u ¢. CBOOOAMHOBO.

[TokpuBka: benuICTKH pUOJAUTOB KOMILUIEKC, AHIE€JIBOEBOJICKA CBUTA.

Vn; — yepHH 110 cuuo3enenu apednonopdupuu o Py, Bi, Ol, Ap abcapokuT — 1aBOBU MOTOLU
(30 m);

Ve — enuKIacTUTy (MACYYHUIM U MEpPreiu ¢ pocioiku ot Tydu) (120 m);

Vns — cpearonopdupnau 1o Pl, Py u Bi momonntu — arjaomMepaTtoBy u JIaMmWIHA Ty(OH U JTABOBU
notouu (120 m);

Vny4 — npednonopdupuan o Pl, Py, Amph, Ap u Bi cuBu HK-annesutu u angesurodazantu -
CcyOByJIKaHCKH Telna, naiku, 1aBoBu nmotouu (140 m);

Vn; — npednonopdupun mo Pl, Py Amph, Ap u Bi cuBu HK-annesutn u natutu- 1aBoOpexdn
(150 m);

Vn; — npebnonopdupuan no Pl, Py Amph, Ap u Bi cuBu HK-anae3utu u naTutu— neneiaHd U
arnomeparosu Tydu (20 m);

Vn; — npebnonopdupuu no Pl, Py, Bi u Ap cuBu, 3eneHnKaBy 10 4epBEHO-BUOJIETOBH JIATUTH —
naBoBu notouu u Typu(50 m);

[Tonnoxka: ByIKaHOTEHHO-CEAMMEHTHA 3apyTa.

Pezuonannu acnexmu. Pa3zkpuBa ce B pailona mexnay cenarta JKenpma, BoiiHoBo, UepHa HuBa,
YeprooueneCBOGOIMHOBO Ha oL OT 0K0710 100 km?.

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meton ce natupa Ha 39.1-32.5 Ma, cpenHo
36.2 Ma (Lilov et al. 1987; Georgiev, Milovanov 2005). [lo B3UMONIOTHOIIICHUSI ChC CHCEIHUTE
eAVHUIIN Ce TIprUeMa 3a IpUadoH.

Bykoecku wiowionum-namumoe Komniekc

ByKOBCKHST KOMILIEKC, 3a€THO ¢ TTO-MJIaaus J{paroifHOBCKH JIATUTOB KOMIUIEKC, U3TPaXKIaT
JparoiiHOBCKUS BYJIKaH.

B3anmooTHOmeHHss Ha DyKOBCKMS JIaTUTOB KOMIUIEKC C DBOWHOSBCKUS aHIE3UTOB U
HukonoBckust NaTUTOB KOMILIEKC Ha ca HaOmronaBaHu. [lo 0OOIIOreosOXKH ChOOpakeHUs U
HanmvHUTE NaHu K/Ar metox ce mpuema, 4ye e rmo mian ot BoitHoBckus u mo-crap ot HukomnoBckus
KOMILJIEKC.

Hme. I1o umero Ha c. bykoso (ITunameso), XackoBcko.

Hedpunumuenu 6enezu. CyOBYIKaHCKU Tela, Ty(H, JJaBOOPEKYH U JABOBU MOTOLM OT JIATHTH,
HK-anne3utn HK-anne3nro0a3anT 1 IIOMIOHUTH.

Hemopuuecka cnpaska. Xopusont Ha 1 cpeasokucen ByiakanmssM (O;') - 107HA NaTHTOBO-
annesutoBa edpys3us (MBanos, 1960); momHa edysuss Ha aHAEC3UTHUTE W JATUTUTE OT YETBHPTHU
xopu3oHT Ha mpuabona (bosHoB. MaBpymuuen, 1961); Pubnunoncku noaxommiekc? (MBaHoB,
1971), 3anpyra Ha mbpBU cpeHokucel BynkaHu3bM (bosHoB u np. 1989; 1995).

Komnosumen munog paspes. PaitonbT Mexy c. BykoBo u ¢. XackoBcku MUHEpaIHU OaHU.

[ToxprBka: AHrenaBOEBOACKA CBUTA, JparoifHOBCKU JaTUTOB KOMILIEKC.

Bk; — pudosu Baposuiu (10 m),

Bk; — npe6nonopdupuu mo Bi, Py, Pl, Amph, Ap HK-aune3utnn u natuti- 1aBOBH MOTOLH ,
nenenHy u nanuidd tydu (150 m);

Bk, — npe6nonopdupnu no Pl, Bi, Py, Ol K-Feld cuBovepHu momoHuTH — CyOBYJIKQaHCKH Tea,
JAalKK ¥ JTJaBOBH MMOTOIH (50 m);

Bk, — npe6nonopdupuu mo Pl, Py, Bi, Amph cuBouepun HK-angeswtn m naTutu— 1aBOBU
notory u gaBoopexyn (500 m);

[Momnoxka: ByIKaHOT€HHO-CEIMMEHTHA 3apyra, Konenkn an1e3uToB KOMILIEKC.
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Pezuonannu acnexmu. Pa3kpuBa ce B pailoHa Mexy cenara bykoBo,. XacKOBCKM MUHEPAIIHU
0anu, Koserr u bositn boreso Ha mioiy ot okono 130 km?.
Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meton ce natupa Ha 37.0-36.7 Ma, cpenHo
36.9 Ma (Georgiev, Milovanov 2005). I[To B3UMOOTHOIIIEHUS ChC CHCEAHUTE SAMHUIU CE TTPUEMa 3a
npuaboH.

Huxkonosécku r1amumoe Kkomnexkc

HukonoBckust xomruieke u3rpaxaa HHUKOMOBCKUS BYJIKaH M HSIKOJIKO IMO-MaJIKU CATE€IUTHH
BYJIKAHCKH IIOCTPOMKHU.

B3aumootHomenuss Mexnay HukonoBckuss natutoB, BOWHOBCKMS aHIE3UTOB KOMIUIEKC H
BykoBckus TaTUTO-aHAE3UTOB KOMIUICKCH HE ca HaOmonaBaHu. [1o 0Omoreonoxku cbo0pakeHus
ce npuema, ue HUKOIOBCKUAT KOMIUIEKC € Hal-MIaj OT TsX.

Hwme. I1o nmeTo Ha ¢c. Huko10B0, XaCcKOBCKO.

Jegpunumuenu denezu. Ipeononoppupuau no K-Feld, P1, Py, Bi, Ap natutu u Tpaxutu— 1aBoBu
MOTOIH, TABOOPEKYH U Ty hu.

Hcmopuuecka cnpaska.; 4epBbpTH TpuabOHCKH XOpu30H (Prs) — XOpW3OHT Ha JIaTUTOBO-
anne3utoBu Tydoodpeksu u typuru (I'opanos, 1960); xopu3oHT Ha I cpenHOKHCEN BYJIKaHU3bM
(0,") - monHa maturoBo-aHzesuToBa edysus (MBanoB, 1960); monHa edy3us Ha aHIC3UTHTE U
JaTUTUTE OT YETBBPTH XOPU30HT Ha mpuadona (bosHoB. MaBpyauues, 1961); 3anpyra Ha mbpBU
cpeHokucen ByJakaHu3sM (bosiHOB 1 ap. 1989; 1995).

Komnosumen munog paspes. PaiionsT Ha c. Hukonoso.

[TokpuBka: benumniacTku puoJaliiTOB KOMILIEKC.

Nk; — npe6nonoppupuu no K-Feld, Pl, Py, Bi, Ap BuoneToBu JaTuTH — JaBOBU MOTOLU U
naBooOpexun (100 m);

Nk, — npe6nonopdupuu no K-Feld, Pl, Py, Bi, Ap narutu— tydu (30 m);

Nk; — pudosu Baposum (10 m);

[Tonnoxka: ByIKaHOTEHHO-CEAMMEHTHA 3aapyra, Konenku anae3uToB KOMILIEKC.

Pecuonannu acnexmu. PaskpuBa ce B pailoHa Mexay cenata Hwukonoso, ITuemaposo,
Mumnsyxap, Consine, 3opauna, benu mnact u Koznen Ha miowr ot okoso 70 km?.

Xpornocmpamuepaghcka npunaonescnocm. Ilo K/Ar meron ce marupa nHa 35,5 Ma. Ilo
B3UMOIIOTHOIICHHS ChC ChbCETHUTE SITUHUIIN Cc€ MTpHeMa 3a MpuaboH.

be3eooencku namumoe komnaexkc

H3rpaxna be3BoaeHCKUA BYJIKAH U HIKIIKO IMO-MAJIKU CATEIIMTHH MOCTPOUKHU OKOJIO HETO.

B3umooTtHomenus mexay Hero u Komerkus, bykoBckus m HHUKOTOBCKHSI KOMIUIEKC HE ca
HaOromaBanu. [1o 00mIOreoNoXKH ChOOpakeHUsT U HANMMYHKATE NaHHHU 1o K/Ar MeTos ce mpuema,
4ye be3BOACHCKUAT KOMILIEKC € Hail-Maa OT TAX.

Hue. TTo numeto Ha c. be3Bojsen, XacKoOBCKO.

Hegunumuenu b6enezu. JIaTuTH ¥ TBAPIYIATUTH — JABOBH MOTOLIH, JIABOOPEKUYHU U Ty (DH.

Hemopuuecka cnpaska. Xopusont Ha 1 cpemnokucen ByakanussM (O;') - T0MHA TaTHTOBO-
anzesnToBa edysus, Xopu3oHT Ha 11 cpeqHokncen BynkannsbM (O,') — cpeana TyduToBa CBUTA H
cpenHa jatuToBo-aHAe3uToBa edysus (MBanos, 1960); momHa edy3us HA aHAC3UTHTE W JIATUTHTE
OT YETBBPTU XOPU30HT Ha MpuaboHa, epys3us Ha Bi-Py nmatutu u annesutu (bosnos, MaBpyauunes,
1961); 3agpyra Ha IBPBU CPEHOKHUCEN BYJIKAHW3bM M 33Jpyra Ha BTOPU CPEHOKHUCEN BYJIKAHU3BM
(bostHoB 1 1p. 1989; 1995).

Komnoszumen munoe paspes. PaiilonbT Ha c. be3BogHo.

[ToxpuBka: BOpOBHUIIIKK PUONTUTOB KOMILIEKC (PyIIen).

Bvs — cuBokpemaBH KBaplJIaTUTH - J1aBOBU noTod ¥ Tydu (50 m);

Bv4 — ByIKaHOMUKTOBU KOHTTIOMEpaTH U OpekdokoHTIomepaTH (50 m);

Bv; — naturoBu naBobpekuu u arnomeparu (100 m);

Bv; — natutu—nanuiHu 10 arnomepatoBH Tyhu, nupokiactuyHa Opekya (30 m);

Bv, — BuosieToBu 1peOHONIOPGUPHH JTATUTH —ITaBOBU MOTOIH, JTaBoOpekyn u Tydu (150 m).

[Tonnoxka: BynkaHoreHHo-cenuMeHTHa W bpekudokoHriaomepaTHa 3aapyra (mpuabon),
MetamopdeH ¢pyHIaMeHT.
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Mexny Bv, u Bvs , kakto u mMexay Bvs u Bvs ce mpocnosiBar kucenu nenennu Tyhu u
kceHoTy(u. Te BepoATHO ca oT benumacTku puoJaluTOB KOMIUIEKC U JaTepaIHO Ce 3allerBar ¢
TAX.

Pezuonannu acnexmu. Pa3kpuBa ce B paiioHa Ha c. be3BogHO Ha 1101l OT 0KoJ0 80 km?.

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meton ce natupa Ha 35.5-30,5 Ma, cpenHo
33.1 Ma (Lilov et al. 1987). Enuanaen obpasern mo Ar-Ar MeTo mokasBa Bb3pacT 32,79+0.30 Ma
(Marchev & Singer 1999; Sinfer, Marchev 2000). [To B3uMOnOTHOLIEHHS ChC CHCEAHUTE EIUHUIU
ce mpuema 3a mpuaboH-pyIIed.

/Ipazoiinoeécku namumoe Komniexc

JparoifiHOBCKHUAT JAaTUTOB KOMIUIEKC u3rpaxkaa JlparoiiHoBckusi ByJKaH (3aegHO C
HNOJCTUIAIMS TO0 DyKOBCKM JATUTOAHAE3UTO KOMIUIEKC) M peaulla MO-MajKd BYJIKAaHCKU
ITOCTPOMKH.

JlparoiiHOBCKMAT JIATHTOB KOMIUIEKC BKIIOYBA KAaKTO JIABOBHTE TMOTONM H Tydu OT
eaponopdUpHUTE KBApLJIATUTA [0 TPAXWUTH, Taka W XHUIOAOMCATHUTE KBAapPIIMOHIIOHHUTOBU
uHTpYy3un (ChpHUIIKA UHTPY3Us). Te MMaT HAIBIHO aHAJOTHYEH XUMHUYEH M MUHEpPAJICH ChCTaB.
[Topagu ToBa Te ce pa3riexIaT KaTo KOMAarMaTHYHU CKalH, MPOU3Je31H OT oO0Ila MarmeHa
TOMMJIKA.

B3umooTHomenus mexnay Hero u Koneuxusi, BoitHoBckusi, HukonoBckuss u be3BoaeHckus
KOMIUIEKC He ca HaOmronaBaHu. [lo oOmoreonoxkn cro0paKeHHs W HAMWYHHUTE JaHHH 1o K/Ar
METO/ ce mpuema, ye J[paronHOBCKUST KOMILIEKC € Hail-MIaja OT TAX.

Hme. I1o nmero Ha Bp. [paroiina, XacKoBCKO.

Hegunumuenu 6enezu. MOHOTOHHHU 1O ChCTaB JpeOHOMOPGUPHU 10 TPyOONOpPHUPHHU JTATUTH,
TPaxXUTH ¥ KOMAarMaTUIHUTE UM KBaPIIMOHIIOHHUTH.

Hemopuuecka cnpaska. xopu3oHT Ha | cpexHokucen BymkauzsM (O') - I0NHA JaTHTOBO-
annesutoBa edysus (MBanos, 1960); epysus na Bi-Py natutu u annesutn (bosnos, MaBpymunes,
1961); 3aapyra Ha MbPBU CPEHOKHUCEN BYJIKAaHU3BM M 33/Ipyra Ha BTOPU CPEHOKHUCEN BYJIKAHU3BM,
JnaikoB TeH3noHeH komiuieke (bosinoB u ap. 1988; 1995).

Komnosumen munoe paspes. PaiionbT Ha Bp. [lparoiina.

[TokpuBka: BOpoBHUIIKK pUOIUTOB KOMIUIEKC (pymen), BpsAroBCkM pHOIUTOB KOMIUIEKC (Xar),
JparoitHoBCcKa cBUTa (XaT-A0JI€H MUOIIEH), AXMaTOBCKa CBUTA (TUTHOLICH-TIJICHCTOIICH).

Dr¢ — rpybonopdupau Bi, Py, K-Pheld, Pl, xBapiyatuti m0 TpaxuTu— JaBOBH IMOTOLU U
naBoOpekun (mupokaacTuaau Opexun) (100 m);

Drs — kBapimonnionuts (K-Pheld, P, Py, Bi, Amph, Q)— xunoa6ucanau uatpy3uu (CbpHHIIKA
uHTpY3Hs, 2 km?);

Dr4 — enponopdupuu Bi, Py natutu — naBoBHM noToIM ¥ J1aBOOpEeK4H (MUPOKIACTHUHU OPEKUH)
(800 m);

Dr; — naTuTOBM NENENTHH U JIATWIHU Ty (U, arioMepH U enukiaacTut (50 m);

Dr; — cpennoniopdupau no Py, Bi nmatutu— cyOByJIKaHCKM Tena W JIaliK, JIABOBH ITOTOIH,
JaBOOpEKYH U MeneaHu A0 JanwiHu Typu (500 m);

Dr; — npe6nonopdupan o Bi, Py marutu — cyOByJIKaHCKM Tela W JNalKH, JABOBU ITOTOIH,
naBoOpekun u Tyhu (200 m).

[Tonnoxka: benumiactkun puomanuToB (mpuaboH-pymnen), BykoBcku naTuToB, BoHHOBCKH
aHJIe3UTOB KOMIUIEKCH AHIEIBOEBOJICKA CBHUTA, BYJIKAaHOT€HHO-CEAMMEHTHA 3a/pyTa (MpradoH).

Pezuonannu acnekxmu. PaskpuBa ce B pailoHa Mexay cenara TomnosoBo, Mckpa, [[paroitHoBo,
Cycam, ['apBanoBo, XacKOBCKM MUHEpATHH OaHu 1 Bp. Afia Ha miomy mosede ot 300 km®,

Xponocmpamuepagpcra npunaonexcuocm. 1o K/Ar meron ce marupa Ha 35,0-30,0 Ma, cpenHo
32.3 Ma (Lilov et al. 1987; Yanev, Pecskay 1997; Georgiev, Milovanov 2005). M3cnenBanusira mno
Ar-Ar meTton nokaszsat Bb3pact 32,79+0.30 - 32,30+0.24 Ma 3a Bynkanckus damuec u 32.99+0.38 -
32.85+0.28 3a unTpy3uBHus ¢aumec (Marchev & Singer 1999; Sinfer, Marchev 2000). Ilo
B3MMOOTHOIICHHUS ChC ChbCEAHUTE STUHHIIM Ce ITPHeMa 3a pyTied.
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YamaepeHcKka KHcela MarMaTH4YHA rpyna

BxirouBa MarMeHuM KOMIUIEKCH C OOWI apeajl Ha pas3NpOCTpaHEHHE U CXOJHU METPOIOKH
0Cc00EHOCTH, KOMTO BEPOSATHO Ca pe3ysTaT OT EBOJIONMATA HAa €IHAa MarMeHa KaMmepa C KHCell
cbCcTaB. TEeXHUSAT CbCTaB €BOJIOMPA OT PHOJIUTH M TPAXUPUOJIUTU IO Tpaxupuomauutu. Haii-
KbCHUSAT TPUMOTHICKH MalKOB KOMIUIEKC HMMa CpPEJHOKHCEN N0 KHCEI CBhCTaB - IIOMIOHHTH,
JaTUTH, PUOJALIUTU U PUOJIUTH.

[IponyxTute i ca pa3snpocTpaHEHU M3KIOYUTENHO B (CeBEepOM3TOYHOPOJOICKATA AETPECHS.
W3nenBar bopoBuikara kanaepa (ByJIKaHOTEKTOHCKa fenpecus, MiBanos 1971). Penuiia ekctpy3un
ce paskpusar 1 Ha ENE ot kannepara. Te ca nokanuzupanu 1o bykoBcKus pa3jiOMeEH CHOIL.

Hwme. T1o umeto p. Hamaepe, Kbpmxanuiicko.

Hedunumuenu Oenezu PUOTUTH, TPaXUPUOIUTH, PUOJAIUTH, TPAXUPUOMAIUTH, MIOMIOHUTH U
JIATUTH —CHOBYJIKAHCKH TeJIa U JAWKH, JaBOBU MOTOIIH, TJABOOPEKYH, UTHUMOPUTH U Ty (DH.

Cvcmasawu komnaekcu (om Oony Ha 2ope). bopoBumiku puonautoB, I[laHWYKOCKH
TPaxXUPHUOIUTOB, MYPreHCKH TPaXUPHOJIUTOB, ['pajuIEeHCKH TPaxupUOAaLUTOB, TPUMOTHICKH
IAUKOB KOMILJIEKCH.

Pezuonannu acnexmu Pa3zkpuBa ce B pailoHa mexay cenara benuna, Moct, Tononoso, Mckpa,
XackoBcku MuUHepaynnu 6anu, TatapeBo, CbpHuna, Komynura u be3Bogano Ha o ot okoso 700
km?.

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meron ce ompenenst unatepsan 33,5-25,5
Ma, no cpeaHu ctolHOCTH Ha cbcraBHUTE KomIuiekcu 30.8-29.1 Ma (Lilov et al. 1987; Yanev,
Pecskay 1997; Georgiev, Milovanov 2005). Criopaauyaure ornpeneneHus no Ar/Ar gaBa Bb3pact
32,16-31,76 Ma, ( Marchev, Singer 1999; Singer, Marchev 2000). [To B3auMOOTHOIIIEHUATA MY ChC
CHhCEJIHUTE JINTOCTPATUTPAPCKU SAMHUIIN CE€ OTIPEIETs KaTo pyIem-XarT.

Bzaumoomnowenus cvc cvceonu eounuyu. Marepuanute Ha YampaepeHckaTa Kucena rpymna
MOKPUBAT U CEKaT MpoAyKTUTe Ha ChpHUIIKATa CPEAHOKHCETA TPYIIA.

Boposuwku puonumoe komnnexc

Wsrpaxxna ocHoBaTa Ha bopoBuikara kanaepa (ByIKaHOTEKTOHCKa Aenpecus, Misanos 1971).

Uwme. 1o umeto Ha p. boposuua, Kepmpxaniicko.

Hegunumuenu b6ene3u. PuonuToBu, TpaXupUOIUTOBU U TPAXUPUOJALIUTOBH Ty DH.

Hcmopuuecka cnpaska. Tpetn onuroueHcku Xopu3oHT (Ol3), 707€H XOpU30HT Ha PUOJIUTOBUTE
coect Tybu (CopanoB, 1960), xopusont Ha II kucen ByikauussMm (O,”) - cpemHa cBHTA Ha
cioectute kucenu typu (MBanos, 1960); nonHa edys3us Ha JaUTUTE, pUOJALIUTUTE, PUOTUTUTE U
texHure nupoknactu (bosnos, Maspyauues 1961); 3anpyru Ha BTOpHU Kucen BynkaHu3bM (bosiHOB
u 1ip., 1989,1992).

Komnoszumen munoe paspes. Paiionbt Mexay c.Komynura n nonunara Ha p. Bennuka.

[ToxpuBka: [TaHMYKOBCKHM TPaxXUpUOJUTOB U MypreHCKH TPaxUPHUOIUTOB KOMIUIEKCH.

Bry — menennu puonutou Tydu u kcenorydu (100 m),

Br; — menennu u nanwiHu pruoiauToBu Tygu u quarpemu (300 m);

Br; — nenennu u nanuiaHu TpaxupuoduToBu Tydu (150 m);

Br| — nenennu u nanuiaHu Tpaxupuoganutou Tydu (300 m).

ITomnoxka: Kosenkn aHne3uToB, BOWHOBCKM aHIE€3UTOB, BYKOBCKM JIaTHUTO-aHIIE3WUTOB,
be3Bonenckn  matutoB, JIparoiHOBCKM  JIaTUTOB  KOMIUIEKCH, AHIEJIBOEBOJACKA  CBHUTA,
BYJIKAHOT€HHO-CEIMMEHTHA 3a/ipyTra (IpruadoH).

Pecuonannu acnexmu. PaskpuBa ce B pailoHa Mmexnay cenmara Moct, Tomomoso, Hckpa,
Copunna, Komyrura i Besoauo Ha miomg ot 0koi1o 600 km?,

Xponocmpamuepagcka npunaonexcnocm. EnuHuueH aHanu3 1o Ar-Ar MeTox IOKa3BaT
BB3pacT 32,16+£0.30 Ma (Marchev & Singer 1999; Sinfer, Marchev 2000). [To B3UMOIIOTHOIIICHHUSTA
MY CbC CbCEJHUTE €IMHUIIM Ce MPUEMa 3a pyTedl.

Ilanuukoecku mpaxupuoaumoe KOMnJieKc

Wsrpaxna exctpy3uu B boposuikata kanjepa (ByikaHoTekToHcKa aenpecusi) 1 NNE ot nes
o bykoBckus (ITumameBckn) pa3noMeH CHOIL.

Hnme. 110 nmero Ha c. [TaHn4koBo.
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Hedunumuenu 6enezu. Ilopbupan mo Q, Pl K-Pheld, Bi, Amph HK-puonutny,
Tpaxupuonutu, HK-promauutu u TpaxupuoaamuTy.

Hcmopuuecka cnpaska. Tpetu onuronerckn Xxopu3oHT (Ol3), 1o7IeH XOPU30HT Ha PUOTUTOBUTE
cioectr Tydu (Topasos, 1960), xopusont Ha II kucen Bynkarn3sM (O,2) — PHONHTOBO JALHTOBA
epys3uss (MBanos, 1960); nmomHa edy3uss Ha DaNMTUTE, PHOAALUTHTE, PUOJIUTHTE U TEXHHUTE
nupoknactu (bossHoB, MaBpyauneB 1961); 3aapyru Ha BTOpH Kucen ByiakaHu3bM (bosHOB u 1p.,
1989,1992).

Komnosumen munoe paspes. PaitonbT Mexay c.Komynura u nonuHata Ha p. Bennuka.

ITokpuBka: MypreHcku TpaxupuoauToB Komiuiekc. Ilpecmya ce or I'panuineHcku
TPaxXupUuoOAAUTOB U TPUMOTHUIICKU JaHKOB KOMILICKCH.

Pn3; — npebHONIOpQUpHN TpaxupuoauTH ((HEeT3UTOBU PUOIUTH) C TIEPJIUT - CyOBYJIKAHCKHU TEJla U
nariku (300 m);

Pn; — cpennonopdupun Bi-Amph TpaxupuosanuTi ¢ NepauT — CyOBYJIKAHCKH Tella U JalKH,
JaBOOPEKYH, KJIACTOIaBH U B3pUBHH Opekun (TbpioB ¢armec) (200 m);

Pn; — npeGHONIOPGUPHN PHOTUTH U TPAXUPUOIIUTH C IEPIUT — CyOBYJIKAHCKHU Tella U eKCTPY3UU
(200 m).

ITomnoxka: boposuiiku puonurtos. IIpecuda bykoBCKM 1aTUTO-aHIE3UTOB U J[parolHOBCKHU
JATUTOB KOMIUIEKCH.

Pezauonannu acnexmu. PazkpuBa ce B paiioHa Mexay cenara benuua, Moct, Tononoso, Uckpa,
XackoBcku MuHepanHu 0anu, TarapeBo, CwhpHuia, Komynura u be3sogHo Ha miony ot okosio 600
km®.

Xponocmpamuepagpcra npunaonexcnocm. 1o K/Ar meron ce marupa Ha 33.5-26.2 Ma, cpeaHo
30,8 Ma (Lilov et al. 1987; Yanev, Pecskay 1997; Georgiev, Milovanov 2005). Equanuen obpasert
mo Ar-Ar meton mokasBat Bb3pact 32,17+0.26 (Marchev & Singer 1999; Sinfer, Marchev 2000).
[To B3UMOTMOTHOIIEHHUATA My ChC CHCETHUTE SAUHUIU CE MPUEMa 3a pyTell.

Mypzencku mpaxupuoaumoe KOMniexc

PaskpuBa ce B 3amannata nepudepust Ha bopoBuikara kanjepa (ByJIKaHOTEKTOHCKA JETPECcHs)
u Kanjaepara Mypra, KaTo CTpyKTypa OT IIO-BUCOK PaHT B mpejenute Ha boposuiikara kanaepa.

Hwme. 110 numeto Ha ¢. Mypra.

Jegpunumuenu denezu. lloppupnau no Q, P1, K-Pheld, Bi, Amph, Py puonutu, TpaxupuoauTy.

Hcmopuuecka cnpaska. Xopu3oHT Ha I kucen ByJkaHU3bM (022) - CpellHa CBHUTA HA CJIOECTUTE
kucenn tydu; xopusontT Ha 111 kucen Byikanussm (O,") - ropHa cBuTa Ha ciroecTHTe KHcenu Tyhu
(MBanoB 1960), nonnHa edys3uss Ha NAUTHUTE, PUOJNALMUTUTE, PUOJIUTUTE M TEXHHUTE MUPOKIACTH
(bostHoB, MaBpymuues 1961); 3aapyru Ha BTOpHU Krcel ByjakaHu3bM (bosHOB 1 n1p., 1989,1992).

Komnosumen munoe paspes. Paiionbt mexny c.Komynura u nonusara Ha p. Beanuka.

ITokpuBka: Ilpecuya ce oT ['paaMieHCKH TpaxupuoAAUTOB W TPUMOTHIICKM JaiKOB
KOMIUIEKCH.

Mr, — UTHUMOPUTH ¢ JAIUT-PUOAAIIMTOB ChcTaB, CuHuBpbiTky TUI (300m);

Mr3 — pHOJIUTH € IEPINT — CyOBYJIKAaHCKH Teja, IbpiioB (darumec (500m);

Mr; — pO30BH PUOHTH C MEPIUT ¥ ITHUMOPUTHU — JTABOBU U NMTUPOKIACTHYHH ropoir (350 m);

Mr| — pe3enaBu METNEeNTHU A0 JAIIHU pHOIUTOBH TydH (350 m).

[Tognosxka: bopouniku pruoauToB U [[aHUYKOBCKH TPaXUPHUOIUTOB KOMIUIEKCH.

Pecuonannu acnexmu. PaszkpuBa ce B palioHa Mmexnay cenara bemmmia, Mocroso, HoBakoso,
Komynwura, )Kenna u be3oano Ha mioir ot okosio 300 km?.

Xpornocmpamuepaghcka npunaonexcnocm. EnuandeH oOpazen; mo Ar-Ar MeTOJ IOKa3BaT
BB3pacT 31.93+0.50 (Marchev & Singer 1999; Sinfer, Marchev 2000). ITo B3UMONOTHOIIICHHUTa My
ChC ChCEAHHUTE SAMHUIIN CE TIpUeMa 3a PyTIe.

I'paouwgencku mpaxupuooayumog KOMnieKc

dopmupa ekcTpy3uu 1o bykoBckara pasiomMHa 30Ha ¢ quaMeTsp 10 4 km.Hme. Tlo nmero Ha
Bp. ['onsimo rpaautie, paifoHbT Ha XaCKOBCKA MUHEPATHU OaHU.

Hedunumuenu 6enesu. Iloppupan mo Pl, K-Pheld, Bi, Amph, tpaxupuonmauta u
TPaXUPHUOIHUTHU C TIEPIUTH.



25

Ucmopuuecka cnpasxa. Tpetu omuroneHckd xopu3oHT (Ols), 107meH XOpU30HT Ha
puonuroure cnoectd Tydu (Copanos, 1960), xopmsont Ha Il kucen ByinkaumseM (O,°) —
puonutoBo-ganutoBa edysus (MBanoB, 1960); momna edys3us Ha mAUUTUTE, PUOMALUTHUTE,
puonutuTe M TexHuTe nupoknactu (bosHoB, MaBpymuneB 1961); 3aapyru Ha BTOpPH KHCEI
BysiKkaHu3bM (bostHOB 1 11p., 1989,1992).

Tunosu noxanumemu. PaitonsbT Ha Bp. ['onsamo rpagume, c. Tatapeso.

IIpecnua bopoBunku puoauToB, JparoMHOACKH JIAaTUTOB U DYyKOBCKM JIaTUTO-aHIE3UTOB
KOMILIEKCH.

Pezuonannu acnexmu. PaskpuBa ce B pailoHa mexay cenara Mckpa, XacKOBCKM MHUHEpPATHU
6anu u Tarapeso.

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meton ce natupa Ha 30,4-27,8 Ma, cpenHo
29.1 (Georgiev, Milovanov 2005). ITpuema ce 3a pymen-xar.

Tpumozuncku 0aiikoe Komniekc

[IpencraBen € OT CyOBYJIKaHCKM Tella U JAlKH JIOKAIM3MpPAHH B pa3ioMH ciaBHO ¢ WNW
nocoka, npeaumMHo B SW yact Ha bopoBuiiikara kanjepa u HelHaTa paMmka

Hedunumuenu denezu. CyOBYyIKAaHCKU Tella M JAKW OT MIONMIOHUTH, JATUTH, TPAXHUPHUOIAIIUTH
U TpaxupuoiauTu. Puonuture ca cuBu 10 cuBoBuojieToBu nophupuu no Q, Pl, K-Pheld, Bi, Amph
ckanu. llomoHuTHTe ca THMHO3EIEHUKABU cKanu, noppupuu no Py, Bi, Pl. Jlatutute ca TbMHU
ckanu nopupau no Pl, Bi, Py, canuaun.

Hcmopuuecka cnpaexa. Xopu3oHT Ha Il cpegHokucenl ByJIKaHU3BM (023) - TpeTa JIAuTOBO-
aHzesnutoBa edysust u xopusoHt Ha III kucen BynkanmssMm (O,") - edysus Ha emporopdupHHUT
pHOJAUTH U eKCcTpy3us Ha ensutoBute puonutu (MBanos, 1960); ropHa edy3us Ha aHIE3UTUTE U
JATUTUTE, TOpHA edy3us Ha eapornopbupHUTe proganuty 1 puoautu (bosnos, MaBpyauues 1961),
JnaikoB TeH3noHeH komiuieke (bosioB u ap. 1989,1992).

Tunosu noxanumemu. PaiionbT Ha cenata bemnna, TomonoBo, HoakoBo, Tpu Morwim,
Komynwura, Xenma. u besogo. Ilpecnuya ['paguiieHcku TpaxupuoAaluToOB, MypreHcKu
TPXUPUOAALUTOB, [THUYKOBCKUTPAXUPUOINTOB, BOPOBHUIIKK PHOIUTOB M BOWHOBCKM aHIE3UTOB
KOMILIEKCH.

Pezuonannu acnexmu. PazkpuBa ce B paiioHa Ha cenara bemuna, Tonosmoso, HoBakoBo, Tpu
moruin, Komynura, )Kenna. u bezsozo.

Xpornocmpamuepaghcka npunaonexcnocm. Ilo K/Ar meton ce matupa Ha 33,5-25,5 Ma, cpenHo
29.9 Ma. (Lilov et al. 1987). [TIo Ar-Ar meton ce ompeaenst Bs3pacT 31.86+£0.22 — 31.75+0.32
(Marchev & Singer 1999; Sinfer, Marchev 2000). IIpuema ce 3a pymnen-xar.

BpsiroBcku puoIMTOB KOMILIEKC

PaskpuBa ce B paiiona Ha NW niepudepus Ha [[paroitHOBCKHsI ByJIKaH, KaTO MIOKPUBA
MaTepHalIuTe Ha J[paroiHOBCKUS KOMILIEKC.

Ume. T1o umeTo Ha c. bpsiroso.

Hegpunumuenu denesu. PUOIUTOBY JTaBOBU MOTOLM, HMTHUMOPUTH U Ty PH.

Hcemopuuecka cnpaska. XOpU30HT Ha | Kucen ByJIKaHH3bM (012), xopu3oHT Ha II kucen
BynkauussM (O,°) — cpexHa cBuTa Ha cioectute kucemu Tydu (MBaHoB, 1960); XOpH30HT Ha
oemure Tydu u tydhoopexun (bossHoB, MapymuueB 1961), 3aapyru Ha MbPBH KUCET BYJIKAaHU3BM
(bostHOB U 11p., 1989,1992).

Komnoszumen munoe paspes. PailonbT Mexay c.bpsroBo u Bp. XallKbHCKa YyKa.

[loxpuBka: [IparoiiHoBcka cBHTa (XaT-JOJ€H MHOLEH), AXMaToBCKa CBUTa (MeOT-
€OIUICUCTOIIEH.

Bg, — puonutu — 1aBoBu notouu 1 urHUMOpuTH (50 m);

Bg, — puonuroBu Tydu, enuKIaCTUTH W KOHIJIOMEpaTH ¢ Jellud OT PU(POBH BApOBULM H
cuHTpoBU Tepacu (350 m).

ITognosxka: paroifHOBCKM JJaTUTOB KOMILIEKC.

Pecuonannu acnexmu. PazkpuBa ce B palioHa MeXIy Bp. XalKbHCKa 4yKa U cenarta bpAroso,
HparoitHoBo u E3epoBo Ha miionr oT ok01030 km?.
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Xponocmpamuepagcka npunaonedxchocm. 110 B3UMOINOTHOIIECHHSTa MY CbC CBHCEIHUTE
€MHUILIN Ce TIprUeMa 3a Xar.

3akiloueHue

M3non3Ban € NpUHLMIIHO HOB MOAXOJA NpPHU Pa3wICHABAHETO HAa MarMaTUYHUTE CKalld B
N3tounute Pogonu, koiTo oTunTa crienudukara Ha OTACITHUTE MarMaTUYHU apeaian. To3u moaxon
M3MEHSl CBIIECTBEHO NPEICTaBUTE 3a BYJKAHM3Ma B U3CIeABaHUsA paloH. MarmatusMbT B
N3TOYHOPOAONICKOTO TAJICOTeHCKO MOHMKEHUE HiAMa IukiandeH xapakrep. Camo B Jlambanckara
MarmMaTh4yHa rpyla uMa H3BECTHA PEKypeHIus oT PaboBCKHsI NTaTHAHIE3UTOB KbM 3BE3JCICKU
aH/e3uT00a3a1ToB U 0T CBETUMIIMICKY TPaXUPUOAALUTOB KbM MOMYMITPaACKU TPaXUAALUTOB, HO
HSIMa peyBaHe Ha CPEIHOKUCENN U KUucenu (hasm.

MarmMatu3mMbT B perrioHa € MpoAyKT Ha OTAEIHM MarMeHH KaMepH C pas3iindyeH cbeTaB. Te ca
pe3ynrar Ha eIuHHAa KBbCHO-TIOCTEKCTCH3MOHHAa TEKTOHOMAarMaTH4Ha OOCTaHOBKAa. MarmeHHUTe
KaMepyl HMaT €IWHEH MAaHTHEH IMPOU3X0J, HO CaMOCTOSATEIHO M OTHOCUTEIIHO HE3aBHUCHMO
pa3BuTHE, crenu(UYeH ChCTaB U BEPOATHO ca 00OTaTeHU B pa3jIMYHA CTENEH C KOPOB CyOCTpakT
(I'eoprues, 2005). Te3n kamepu MMaT CXOJHA, HO HE €IHAKBA M HE €JHOBPEMEHHA E€BOJIIOIIHS.
Kopenupanero Ha npoayKTuTe Ha OTIACIHUTE MarMeHU IEHTPOBE B €AMHHA CXeMa 3a LEJTUTe
N3Tounu Pogonu € HEKOPEKTHO.

[IpoGnemute 3a pa3uieHSIBHE Ha BYJIKAHOTEHHO-CEAMMEHTHH TEPEHH HE ca pa3padoTeHU
koMriekcHO B Crtpaturpadcku koxexc Ha bwirapus. Cumrame, 4e € HaW-TIOAXOMSIIO € Ja Ce
u3non3Ba “O¢uimaneH KOMIUIEKC” KaTto “IuTocTpaTurpadceka ermHuIa oT cMeceHH . 3a 1enTa e
HEOOXOAMMO Ja C€ peJakTUpa TEKCTHT Ha ujaeH 36, KaTo OTMaJHE NacaXbT ‘.. Taka de
I'bPBOHAYAIIHATA UM TIOCJIEIOBATEIHOCT OCTaBa HESICHA U HE MOXE Ja ce Bb3cTaHOBHU . Tol Moxe
J1a ce BMbKHE KbM anuHes (0), KoATO KOMEHTUTa MenaHxa. J[a ce BMbKHE HOBa ajliHes KbM 4JIeH
36 - (B) mpeopbuBa ce “oduIraneH KOMIUIEKC” J1a ce U3IMO0JI3Ba 32 pa3uICHsBaHE Ha BYJIKAaHOTECHHO-
CeIMMEHTHU TepeHH. Jla ce nombiam uieH 14, kaTo ce 100aBu 4e OUITHATHATE KOMIIEKCH ChITO
MoOraT J1a ce 0OeAMHSBAT B TPYIIH.
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