CIIPABKA

3a HAYYHUTeE MOCTHKEHNUSI U IPUHOCEH XapaKTep HAa HAYYHUTE TPyA0Be
Ha npod. 11 Hukouaii 'eoprue boHeB B KOHKYpC 32 yieH-KopecnoHaeHT Ha BAH B

Hay4HO HanpasJjeHue ,,Hayku 3a 3emsara* — 2024 r.

Hayuynurte My nHTEpecH ca HaCOYEHHM KbM KOMILJIEKCHOTO M3y4yaBaHE Ha peIWIa aCIeKTH OT
reojorusita Ha obnacture Ha M3rounu u 3amaguu Pogomu Ha teputopusita Ha lOkHa
bearapus, Xankuauueckus momyoctpoB u Tpakus B Ceepna ['sprus, Ha Cakapckara
equauna ot Cakap-Crpanmxanckara 3oHa (bwarapus) u nonyoctpoB bura B CeBepo3anagna
Typuus, KouTO MONanaT B MPEACIUTE Ha aIUICKUAT OPOTEH B CEBEPHO-EreiickaTa 00acT.
Te ca mocBeTeHM Ha U3ACHSABAHE Ha PEAMIla YEPTH B CTPOEXka HA MOCOUEHUTE 0O0JIACTH,
CTPYKTYpPHOTO MM pa3BUTHE B pe3yiTar Ha JaedopManuure ¥ MeTaMop(HUTE H3MEHEHUS
3aCCrHajin CKaJIUTC, W TCXHHUA CbCTAaB B OTACIHHUTC TCKTOHCKHW CAWHHUIW W TCMIIOPAIHUTC
OrpaHnM4CHus B TAXHATA TICOJIOXKKa HCTOPUSA, a TaKa CbIIO BU3HUPAT KOHKPECTCH XOJ Ha
ME3030MCKO-TepIIMEpHa TeolMHAMUYHA €BONoLIUA. HaydHUTe NOCTHXKEHHS U TNPUHOCEH
XapakTep Ha HayuyHUTE TPYJOBE Ca OYEPTaHU MO-/10JIy B CIEIHUTE OCHOBHU IPYIH, KOUTO ca

OTpa3C€HU B MMPUITOKCHUA CIIMCHK HAa BCMYKU HAYYHU TPYAOBE CbC CHOTBETCH IMMOPCACH HOMEP.

Hayynn paspaGorkm HM mnpuHOCM B 00JacTTa HAa PeruoHAJHATA TIeoJIorus,
reOTeKTOHMKATA M CTPYKTYpHaTa Teo0JOTMsi Ha BHCOKOCTeNEHHHS MeTamop(deH

¢pynnament Ha U3rounu Pogonu, bearapus

B cBOsITa CBHBKYIHOCT CTPYKTYpHUTE M3CIICIBAHUS B JIOKajeH Mmamad (myonukamus Ne 23),
pa3IIMpEeHH U JOIIBIIHEHU 3a OTJeNHHUTE YacT Ha M3tounnte Pomornu (myOmukammu Ne 6, 8),
ca oTpa3eHU B 0000IICH BHJI B Hay4dHa myOsmkamus Ne 24, KoSTO TPEJCTaBs B CHHTE3HPaH
BUJ W pErHOHAJICH IUTaH CTPOeXa Ha BHCOKOCTETNICHHUS MeTamMopdeH (yHIaMEeHT Ha
Wzrounute Ponomu. B mocneanara myOnukamust ce ChIbpKAT HEMyOJMKYBaHU JI0TOraBa
CTPYKTYPHU U KMHEMAaTW4YHM JITaHHM, KaKTO U JaHHU 3a JeQOopMallMOHHATa XapaKTEePUCTHKA
Ha cKaiuTe oT (yHIameHTa (Hamp. KpaiiHa aedopmaius, MpearnoyruTaHa OPUEHTUPOBKA B
TEKTOHWUTH W T.H.) ¥ HEroBaTa Mojsui0a Ha OTIENHU TEKTOHCKHM equHHIN. B myOmukarms No
24 ce BBBEXIA 32 MPHB IBT B JICTAWIN PErHOHATHUAT CTpoek Ha M3rtounmte Pomonw,
oYyepTaH OT JIBE KyMNOJHU CTpyKTypu — KeceOupcku u benopeuku Kymonu, popMUpaHu mpu

mnmponeca Ha TCpOuCpHa CHH- OO0 IMOCT-KOJM3MOHHA KOpPOBa CKCTCH3MHA. KoM Tazu rpymna ce
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OTHACAT ChIIO HY6J'II/IKaI_[I/II/I Ne 4, 5, KOHTO J0IBJIBAT JIOKAJIHO CTPYKTypHAaTa 1 KHHEMaTHU4YHa

KapTHHA Ha OTOEIIS3aHUTE KYIOJIHH CTPYKTYPH.

Hayuynu pa3paboTKu M NPHHOCH 32 CbCTABA HA BHCOKOCTENEHHUsI MeTamMopdeH

¢dyHaameHT B peruoHaJjieH mias 3a U3rounu Pogonu, buarapus-I'spuus

1. CbcTaBbT U MPOU3XOABT HA CKAJMTE M3TPAXKIAIIN JOJTHATA SAMHUIIA HA BUCOKOCTEIICHHUS
Metamopden (yHgament Ha M3tounun Pomornm B pernoHasieH IiaH Osixa MPEJCTaBEHH 3a
I'BPBU BT JeTailnHo B mybnukamnus Ne 35. B mocneanara myOnukanus Ha 6a3aTa Ha BajoBa
reoxumusi u Sr-Nd-Pb wm3oromna xapaktepucTvika Ha pa3IUYHUTE BHIOBE OPTOrHANWCH OT
CIIOMEHATaTa eIWHWIA, CHIIOCTABEHM C BAJOBM M U30TOIHU CHCTAaBU OT IMapa- |
OpTOMETaMOP(GUTH OT OTrOpeJieKaIlaTa ropHa ¢JAMHUIA Ha BUCOKOCTEIICHHHS (DYHIIaMEHT, €
M3BEJICH IPOM3X0Jl HA OPTOrHAMCHTE OT S THIT I'PAHUTOUIHHU MPOTOJIUTH HA KOHTHHEHTAIHO
OasupaHa marmatu4Ha jabra. HampaBeHoTo cpaBHeHHe Ha PD m30TONMHA XapakTepuCTHKA Ha
cKayuTe OT MetamMopdHus GpyHmaaMeHT ¢ P M30TONMM B MUPUTH OT XUAPOTEPMAIHU CKAJld B
HAXOJHWIIAa ¥ MHHEPAJIM3allMA M BYJIKAHCKH CKaJld B 00JIaCTTa, MOKa3a TJaBHATa POJsl Ha
MetamophHus (QyHAAMEHT KaTto cpelda 3a LUPKyNalus Ha XHIAPOTEPMAIHUTE pPa3TBOPHU

reHepupaiu 3J1aTO-IIOJMMETAIHN OPpYyAABaHUsI.

2. B ny6nukanus Ne 22 ce Tpetupa 3a IpbB T B PETHOHANIEH TUIaH C HOBH JIaHHU BaJOBUST
I€OXMMHYEH ChCTaB HAa MeTaba3MyHM CKaJId OT TOpHaTa €AMHUIA Ha BUCOKOCTETIEHHHS
¢ynnamenT Ha M3rounute Ponmonmu Ha Teputopusita Ha bearapus, xato ce aeduHHpa
npexonuust UM cbetaB (MORB-IAT) xapaktepeH 3a cynpa-CyOnyKIIMOHHHM Ma(pUuHH
poToynuTH. [I0-KbCHO Ta3M r€OXMMHYHA XapaKTEPUCTHKA 3HAYUTEIHO € JeTalIu3upaHa U
JONBJIHEHA AHAJIMTUYHO C JAaHHU 32 MUHEpalHa XHMHA Ha MeTaba3MyHUTE CKajlud Ha

TeputopusaTa Ha bearapus u ['spuus B myOnukarms Ne 62.

Hayunu pa3pa0oTku U NPHMHOCH 32 CbCTABA U Bb3pacTTa HA MeTaMop¢HusA GpyHIaMeHT
ot 3anaaHuTe YacTu Ha Pogonckus macuB n Cprocko-Maxkenonckust Mmacus, bbiarapus

u I'spuus

1. Jleraiinm 3a BaJOBUAT T€OXUMHYCH ChCTAaB Ha MeTaOa3MIHM CKalnu oT 3anagaute Pomorm u
MeTa0a3uyHu CKau u3rpaxkaany teiara Bonsu u Tepma ot CppOcko-MakeI0OHCKUS MacHB

ca pasriie/laHu 3a ITbPBH BT B myOnukaus Ne 34. B nyOnukaiusaTa MeTaba3uuHUuTe CKaJIH ca

2



neUHUPAHN KaTo MPOTO-O(QUONUTH C TEOXMMHUYEH XapakTep JEMOHCTpHUpAI MPOU3XOA B
KOHTHHEHTaJIHA pU(TOBAa 0OCTAHOBKA, KOUTO € CHIIOCTABUM OT HANPABEHOTO CPABHEHUE ChC
CHhCTABUTE HA M3BECTHU TpHUacku pudroBru Maduunu ckamu oT 30Hara llenaronus u pudrosu
POTO-0(UONIUTH, TOJCTHIANM oduoiauTuTe BypHHOC pasmnonoxkeHu OT IOr Ha 30HATa
[Menaronus Ha Teputopusita Ha ['bpuus. Sr-Nd-Pb u30ToreH chcTaB Ha CIIOMEHATUTE CKAJIM B
JBaTa MacuBa € JeTalim3upaH 3a npbB BT B mybOmukanus Ne 40, xkaTto Ta3w H30TOIHA
XapaKTepUCTHKA MOTBBpKIaBa PUPTOBHUS XapakTep Ha MeTaba3WMuHUTE CKalW TMOJIydYeH OT
BaJiOBaTa re0XMMHUsS OT CIIOMEHaTaTa npeaxoaHa myOnukanus. Tpuackarta Bb3pacT (240 mulH.
r.) 3a MarMaTH4HaTa KpHCTaau3alus Ha MeTamMapu4HOTO Tsuio BonBu Oe u3scHeHa enBa
Haroceapk B myomukarust Ne 52 ype3 U-Pb reoxpoHoorust mo mupKoHH. JJombIHUTEIHUTE
TreOXUMHYHHU JaHHU 32 MaduuHuTe ckaiu oT CpbOcko-MakeOHCKHS MAacHB, BKIIFOUUTEIHO 32
tanoto Hea Popna, mo3Bonu na ce pasmmpu obOxBara Ha Komiuiekca kato Tepma-Bonsu-
I'omatu-Hea Poga. CpaBHeHHMETO Ha pEIKUTE U PEIKO3EMHHUTE E€JIEMEHTH Ha OTOeNsI3aHus
KOMIUIEKC C AQHAJIOTMYHHU €JIEMEHTH B METAarpaHUTOMAM C Tpuacka Bb3pacT oT CpbOCKO-
Makenonckusi u Pomoncku macuBH TOKa3a HEIBYCMMCIEHO KOMAarMaTW4Y€H XapakTep Ha
TpUackuTe Oa3W4yHM JO KHUCEIM MarMeHd Tena. ToBa TO3BOJNM MPEIU3UPAHETO Ha
reoMHaMMYHOTO 3HaueHWe Ha KoMiuiekca Tepma-BosBu-lI'omatu-Hea Poma karo
npeAcTaBs] 0opUOJIUTH OT KOHTHHEHTAJIHATAa OKpailHuHA Ha EBpa3us oOpazyBaHu mpe3 erarna

Ha Tpuacka pudroBa eBoolus Ha okeana Heoretuc (myOiukarus Ne 52).

2. Upe3 U-Pb reoxpoHosiorust mo JeTPUTHH IUPKOHU M SI U30TOIHU € YCTAHOBEHA 3a MIbPBU
0BT BBb3pacTTa Ha CEAUMEHTAlUsA Tpe3 paHeH-cpeneH mepMm  (290-266 maH. T.) Ha
kapOonatHata tuiardpopma Ilupun-IlanreoH B OCHOBaTa Ha HaBjayHaTa CHCTEMa Ha
Ponornickusi MacuB, Bb3pacT OcTaHaj a HesicHa Beue Haja 50 TOJMHU MO €IMHUYHU HAXOJKH Ha
KOpaJ ¥ Opaxuomoj B WHTEpPBAJa OPJOBHUK-KapOOH. YCTaHOBEHHUTE TPYIU OT JACTPUTHHU
[IUPKOHU HEJBYCMHCJICHO YyKa3BaT CEIAMMEHTAllMs B KOHTHHCHTAJHATA OKpailHMHA Ha

EBpasus, a He B KOHTUHEHTaIHaTa oKpaiiHiHa Ha ['onBana (myOnukanus Ne 54).

Hayuynu pa3paGoTKu M NPHHOCH 32 CTPOEkKA, ChCTAaBa M Bb3pacTTa Ha MeTaMopQHUS

¢pynaament Ha nmosyoctpoB bura B CeBepo3anagna Typuus

1. CTpyKTypHUST KOHTEKCT W KHHEMATWYHATa XapakTepuCTHKa Ha muctutre Kemep B
ceBepHaTa 4yacT Ha IoJIyocTpoB bura ca npeacraBeHu 3a NpbB MbT B myonukaus Ne 26. Te3u

IIMCTH TOKa3BaT CTPYKTYPHA U KHHEMAaTHYHA KapTHHA ChbBMECTUMA C JiehopMaIys B YCIOBHUS
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Ha CEBEPOM3TOYHO HACOYEHA KOPOBAa E€KCTEH3USl M3BBPIIWIA C€ Mpeaud 53 MIIH.T., CIOpen
Bb3pacTTa Ha BHEIPCHHUAT B TAX IOCT-TEKTOHCKHM IuTyToH Kapabura natupan upe3 U-Pb
METO/ M0 KCEHOTUM. TemMmopaaHo U CTpyKTypHO muctute Kemep umar eJuHUIM aHAJIO3U B
obnactra Ha M3rtounn Pomomu-Tpakus Ha tepuropusta Ha bwirapus u 'sprust, ¢ KOUTO €

HaIIpaBCH I1apaJicil.

2. B nyOnukxamms Ne 29 ce mpenusupa 3a npbB IBT KUHEMAaTHKATa, CTPYKTypHATa
XapakTepuCTHKa U  TepMOOapuyHHTE  MeTaMOp(HM  YCIOBHA,  XapaKTepU3Hupallu
€KCTEH3MOHHATa 30Ha Ha Cps3BaHe AJakedd, OrpaHHyaBalia OT ceBep MeTaMOppHUS MachB
Kasmar B rokHata dacT Ha monyocTpoB bura. B cpmara cratus upe3 aproHoBa
TEOXPOHOJIOTHS € ONPENIEICHO BPEMETO Ha M35Ba Ha €KCTCH3MOHHATa JeopMaius B 30HATa
Anakeun mexnay 27 u 24 mud. r. B nyOnukanusta € mpeasio)keH Mojen Ha OuBEepreHTHa
KOpOBa eKCTeH3Hs 0a3upaH Ha PErHOHANHO 00001IeHue (BXK. MO-0y) 0 cOOCTBEHU JAaHHU
3a moyocTpoB bura, mOTBbpXkKIaBall ce OT HAIMYHHUTE JIMTEpATypHHU NaHHH 3a Pomomckus
macuB (bbarapus) u macuBa Mengepec (Typuwms). Kvm Tazu rpymna ce oTHacsa ole

myomukanus Ne 93.

Peruonannu 00001eHNs U MPUHOCU 32 CTPYKTYPHHUSI KOHTEKCT HA €KCTEH3MOHHATA
TEKTOHUKA B ceBepHoereiickara objact: U3tounu Pogonu-Tpakusi-nonyocrpoB bura

Ha TepuropuntTe HAa bbharapus, I'spuus u Typuus

[My6mukamms Ne 25 mpencraBnsiBa emHO TakoBa 00OOIIEHHE, MPEUIOKEHO Ha 0Oas3ara Ha
COOCTBEHM CTPYKTYpHH M KWHEMATHYHM JaHHHW 32 IBPBU ITBT 3a CIIOMEHAaTaTa o0JacT.
BrniocnenctBue ToBa 00001eHNE ce MPEeBbpPHA BBB BTOpaTa Hal-IUTHpaHa MyOnMKanus Ha
kanaunata. KeM tasu rpyna ce otHacsaT ome nmyOnukanuute Ne 85, 88, 89 u 95, xouro ca
MIPEJICTaBSIHE Ha €JIEMEHTH OT CIIOMEHATOTO 00OOIICHUE Ha CePHsI OT MEKTYHAPOIHNA HAYIHU

KOH(DepeHIHH.

Hayunu pa3paGoTku ¥ NPUHOCH BbPXY I'e0JOrMATA HA M3TOYHATA M 3alaJHATA YaCTH

ot Hupkym-pononckus nosic, buarapus-I'epuus

1. TlyOomukammst Ne 38 mpejicraBiisiBa IIBPBOTO PETHOHATHO CTPYKTYpHO O00O0OIIEHHE I10
cOOCTBEHHU JTaHHHM 3a JlehopMallMOHHATA UCTOPHS HA M3TOYHATA 4acT oT Llupkym-pononckus

MOSIC Ha TEPUTOpHATA Ha JBE IbpPXKABU, XapaKTepU3Upalla ce C IOBCEMECTHA CEBEP-
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CEeBEPOM3TOYHA HaBJayHA TpaHCIALUs Ipe3 PaHHUAT KbCHOIOPCKU JAe(pOopMallMOHEH eTarl.
Tasu mnyOnukanus mOpenocTaBs 3a MPHB BT aproHOBAa T'EOXPOHOJIOTHSA, HpeHu3upania
TEMIIOPATHO KBCHUAT eTan OT JeopMalmoHHATa UCTOPHS Ha MOsca, B YCIOBUS Ha KOpOBa
eKCTeH3us 1pe3 cpeauus eoneH (42-40 mun.r.). [lyomukanus Ne 37 mpencrtass 3a nIpbB IBT
peruoHaHa Kopesalus Ha eIMHULUTE ChCTaBIsIBAIIM U3TOUHUS L{upKyM-poonicku mosic Ha
0a3ara Ha COOCTBEHM JaHHHM 3a CHhCTaB, BH3pPAcT M B3aUMOOTHOILICHHS Ha TE3H EIWHUIIM.
PannusaTr eram oT wucropusATra Ha W3TOYHHS L{MPKyM-pOAOIICKHM TOSIC € TPEACTaBeH B
nyosmmkamus Ne 33. B mocinepnara Ha 0a3aTta Ha COOCTBEHHM JaHHU 3a CTPYKTYpH H
KMHEMAaTHKa, ChCTaB U aprOHOBA T€OXPOHOJIOTHS 3a NMPBB MbT € aedunupan Kymummkukckus
HaBJIaK KaTO CEBEPHOBEPreHTHA HaBJadHa CTPYKTypa (opmmpaHa mpe3 KbcHara ropa (154-
157 muiH.r.) B pe3ynrar oOLIOTO HaBiIW4aHe Ha U3TOYHMS LIMpKyM-poJorncku mosc BbpXY
BHUCOKOCTETIeHHUs MeTamopdeH ¢yHaaMmeHT. B mocnennara nmybnukanus ca IpeacTaBeHH 3a
I'BPBU BT JIETAMIHU CTPYKTYpHU JaHHH M aproHOBa T'€OXPOHOJIOTHS 3a €KCTEH3UOHHUS
asoxToH mpu c. [leneByH, oTpassiBail IJIABHO KBbCHHUS €Tall OT €BOJIIOLMUATA HA M3TOYHUS
L{upKyM-pOJIOTICKH TIOSIC, HO QJIOXTOH HOCEI] CIIEAH 32 TEKTOHO-MeTaMop(hHA UCTOPHUS OT
panHus nedopmarnuoner eran. Kem Tazu rpyna ce otHacsT oule myOnukarus Ne 94, xosito e
Mpe/ICTaBsIHe Ha pe3yiTaTtuTe MoiaydeHu 3a KynumpKUKCKUs HaBiak OT u3TouHusA L{upkywm-
POJIOTICKH TIOSIC Ha MexayHapoaHa koH(epenius. [Tyomukamus Ne 49 nuckytupa peawima
acTieKTH B TEOJIOTHATa Ha oOsacTra Ha KyJIMIKMKCKUS HaBJaK OCTaHAIM Hepa3OpaHu OT

OBJIArapCcKy U YyKJIECTPaHHU aBTOPHU.

2. B nyOmukamust Ne 47 ce mpeACTaBsAT 3a MBPBH ITbT HOBU OMOCTpaTUTpadCKH TaHHU 32
OepHac-paHHOBAJIAHKUHCKA BB3pacT Ha HECHIVIACHO 3aJIArallluTe Hal-BHCOKO B pa3pe3a Ha
earHMIa Makpu BapoBULIM AJIMKU OT M3TOYHUS LIMpKyM-pOJOIICKY NOSIC HA TEPUTOPUATA Ha
I'epuus. Ta3u BB3pacT NOTBBPXKIaBa TEKTOHO-MeTaMOp(hHaTa €BOJIIOLUS 32 paHHUS eTall Ha
nepopmanus Ha eAMHUALIa Makpu Ipelu paHeH BaJlaH)XHMH, KOSTO OT CBOSI CTpaHa OMNpe/els
nepopMallMOHHAa HCTOPUS HAIbJIHO CHhbBMECTHMA C PE3YJITaTUTE MOJY4YEHH 4pe3 aproHoBa
T€OXPOHOJIOTHS 32 KbCHOIOPCKO HaBJIMYaHE. AHAJIOTWYHA OuocTparurpadckata Bb3pacT Ha
BapoBUIIUTE AJIMKM O€lle yCTaHOBEHAa 3a HECHIVIACHO 3aliralluTe BapOBUIU BBPXY
opuonuture CUTOHMA OT 3amajaHaTa yacT Ha L{UpKyM-pomonckust mosc Ha XaJlKUIU4eCKus
nostyoctpoB B nmyonukanus Ne 47. CeauMeHTooKKaTa U (alipaiHa XapakTepUCTUKA Ha TE3U
IUTUTKOBOJHN KapOOHAaTHU CEIUMEHTHHM cKaiu oT Llupkym-pojorckusi mosic, mocieaBalin
MarMaTHYHaTa M paHHAaTa TEKTOHO-METaMOp(HAa €BONIOLMS Ha TO3M TosC, Oe

MHTEpOpETHpaHa KaTO CBUJETEICTBO 33 HAJIMYMETO Ha (OCWIM3HMpaIla H30JIHMpaHa
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paHHOKpeaHa kapOoHaTHa mardopma B TeTuckara o0act, YMEeTO pa3BUTHE MPUKITIOYBA CIIE]
Kpass Ha cpemnust BamamwkuH (myOnukamus Ne 45). Pesynrature OT CEIMMEHTOJIOKKOTO U
Oouoctparurpa)cko H3ClieIBAaHE HAa paHHOKpeAHaTa KapOoHatHa matdopma oT Llupkywm-
polonCKusl TosAC Osixa MpeICcTaBeHH Ha cepust OT HAIMOHATHU W MEXIyHApOJHU
koHbpepenrmu (myomukanun Ne 103, 106, 110, 112). 3a xIacTHYHHTE CKalIM OT CAMHUIA
Manapuna (MmerarpayBaky, nyonukamuss Ne 14) u Te3u mo gonuHara Ha p. MapemHuna
(MeTamsiChYHMLIM) OT M3TO4HHUs LlMpKym-pononcku mosc Ha Tepuropusita Ha bwiarapus Oe
YCTaHOBEHA 3a MbPBU BT KHCHOIOPCKA MaKCUMalIHa Bb3pacT (145 MIIH. T.) Ha ceJUMEHTALUs
[0 IETPUTHH HHUPKOHU (myOsukaiust No 64), KOUTO ce TPyHHpar 1o Bb3pacTH OTPa3siBallln
00CTaHOBKa Ha CeIMMEHTalusi MpU OocTpoBHaTa awsra EBpoc m B chcenctBo ¢ Pomomnckus

MacHB B KOHTHHEHTa/IHaTa OKpaiiHuHa Ha EBpasus (myOnukanuu Ne 65, 66).

3. B mybnukanus Ne 46 ce mpencTaBsT 3a IbPBU BT B U3TOUHUAT LlupkyM-poorncku mosic
neraiiian U-Pb u 40Ar/39Ar reoxpoHOI0KKH JaHHMA 3a MarMaTHYHATa KPUCTaIM3alus Ha
otpuonurute EBpoc (I'bpuusi) B uaTepBania 176-164 mun.r., nonsinenu ot U-Pb Bb3pactu 3a
MarmMaTuyHa Kpucraiauzauus mexay 160 u 154 MiH.T. Ha TpaHUTOUIM B MOJCTUIIAINATA [105ICA
ropHa €IUHUIIA Ha BUCOKOCTENEeHHUs MeTamopdeH (yHaameHT. THil KaTo TpaHUTOUAUTE
npecuyat ampubonuTH3npanu exmorutu (myomukaru Ne 46, 105) ¢ ynTpaBucokobapuyHa-
M BHCOKOOApWUYHA HUCTOpPHUsSA, TSAXHATa BB3PACT OMNpEAEs OCBIIeCTBIBaHETO Ha (yiTpa-)
BHUCOKOOApUYHOTO MeTaMop(hHO chOuTHE npean 160 MIH. T., KOETO € CBbP3aHO TEMIIOPAITHO C
MarMaThuyHaTa €BOJIOLUA Ha cympa-cyonykiuonnure oduonutd EBpoc. Marmaruynara
KpUCTaM3aIisl Ha OCTpOBHATa Jbra XOpTHATUC mpeau 173 MIIH.T. U Ta3W Ha 3aJIbrOBUTE
odpuonutu Cutonus mexay 160 u 149 muH. r. B 3anagnara yact Ha L{lupkym-poponckus nosic
Ha Xankuaundeckus moiayoctpoB (I'epiusi) e mpeunsupana B myonukanus Ne 44 u gombIHEHA

C TCOXMMUYHHU JAHHU.

4. MuHepajgoxXKaTa M TEOXMMHUYHATA XapaKTePUCTHKA Ha IOPCKUTE OCTPOBHO-IBIOBH
opuonuti EBpoc M TeXHM €KBUBAJIEHTH Ha TepUTOpUATa Ha bbiarapus e geraitnusupana B
cepus ot myonukanuu Ne 11, 19, 28, 30, 31 u 33. [loTorasa, Ha TepuTopHsTa Ha bbhirapus 3a
chbcTaBa Ha 0a3MYHHUTE CKAJIM B €AMHUIA MaHpuIa ce Ch/elle eMHCTBEHO 10 § aHajIu3a Ha
rnaBan enemeHtd (bostHoB m mp., 1990 Geologica Balcanica). MuHepaiHUSIT ChCTaB
(amduboi, TpaHaT U CIOAM) HA OPHUOTUTUTE W 3EJICHHUTE MIUCTH OT W3TOYHHUS [lupkym-

pomoricku mosic B bearapus € monbiHeH B myOnmkamus Ne 68, KBAETO TO3M CbhCTaB



IIOTBBpPIKIaBa MeTaMOp(l)I/IB’bM B YCJIOBUA Ha CPCIACH- N0 BHCOKOCTCIICHCH 3CICHOIIMCTCH

¢aruec.

5. Nd-Sr-Pb u3ortonen cbcraB Ha OGHOIMTATE OT HU3TOUHHUSA L[UPKYM-pOIOIICKH IOSC €
JeTaiinu3upal 3a NpbB MbT B IybOnukanus No 63, kKaro H30TONMHATa XapaKTepUCTHKA
MOTBBPXK/IaBa CMECBAaHE HA MAaHTHUEH MaTepHall ¢ KOHTHHEHTAJICH MaTepuai (CeIUMEHTH) B
CyOMyKIIMOHHA 30HA. AHaJOTHYHA 3a mpolieca Ha MarmoreHepupane ¢ Nd-Sr-Pb u3ortomna
cucteMaThka Ha opuonutute oT 3amamHus L{upkym-pomoricku mosic (myOnukamums Ne 69),
KOSTO B pPErHOHAaJeH IUIaH 3a JIBeTE€ YacTH Ha IMosica ONpeneNs CXOgHa CyOIyKIMOHHA
oOcTaHoBKa BbB BpemeBHs uHTepBasi 144-176 mutn.r. Nd-Sr-Pb m3otomHa cucremarrika Ha
opuonurure ot LHpkym-pomonckus Tmosic Oemie TMpeacTaBeHa Ha HANMOHAIHA U

MEKAyHapoaHa HayuHH KoHpepenimu (myonukarmu Ne 60, 61).

6. beme moTBBpAEHO W IOMBIHEHO C HOBH (opaMUHU(PEPHH DPOAOBE NPUCHCTBUETO HA
KJIAaCTH U OJIOKOBE OT TOPHONEPMCKM BapOBULIM, KOMTO HU3rPa)aaT MOJ00HA Ha MeENaHXkK

nojeqMHMUIIA B 00XBaTa Ha equHua Manapuna (myonukarmuu Ne 15, 16).

B cBosita chBKymHOCT MpWHOCUTE OT T. 1-6 sicHO odepTaBar oOImIara FOpPCKa-paHHOKPEIHA
MarMaTH4YHa, CEJIMMEHTAIMOHHA, TEKTOHO-MeTaMOp(pHAa W TeOAMHAMHUYHA EBOJIONHS Ha
OTAENHUTEe YacTH OT LIMpKYyM-pOAONCKHUAT MOsic B pPErvHoHalieH IUIaH, KaTo Ae(uHupar
CyOIyKIIMOHHO-aKpPELIMOHHA UCTOPUSl U OPOr€HHO ChOUTHE B Kpas Ha ropckus nepuod. KoM
Ta3® rpymna ce oTHacaT omie myonukamuute Ne 75-77, 80, 82, 97, xouto ca mpeacTaBsiHe HA
€IIEMEHTH OT CIIOMEHATUTe NPUHOCH Ha Cepus OT MEXKIYHApOJAHW W HAIWOHAIHU
KOH(epeHIIMU. B CBbBKYMHOCT reojorusra Ha M3TOYHATa M 3amajHata 4dacT Ha Llupkywm-
POJIOTICKUSL ToAC ca 00OOIIeHH B JBe MOHOTpaduu, B KOMUTO MyOJMKyBaHUTE IaHHU ca

JIOIBJIHEHH C HOBH TEPEHHHU, FTCOXUMHYHH U TCOXPOHOIOKKHU JaHHU (myOnukaruu Ne 71, 72).

Hayunn pa3pa0oTkum ¥ NPHHOCHM 3a BB3pacT HAa MNPOTOJUTHTE B MeTaMOpHHS
(yHIaMEeHT M TEeMIOPAJIHO Pa3sBUTHE HA NMPOLECHUTE HA TepPUHEPHA KOPOBA €KCTeH3HH,
pyaoodOpasyBaHe m marmatu3bM B H3tounmrte Pogomm, riiaBHO Ha TepUTOpPHSITA HA

Bbarapusi 1 4acTUYHO HA TepUTOPUATA HA I'bpuus

1. 3a IpbB BT HAJTMYUETO HA OPAOBHUILKU CKaNU (CperHa BB3pacT 454 MIH.T.) ¢ 0a3U4HU H

KHCENTM MarMaTHYHH IMPOTOJIMTH € JOKyMeHTHpaHo B myOnukanus Ne 98 upes U-Pb LA-
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ICP/MS ananu3u Ha UUPKOHH B MeTaMOpPGHH CKald BbB (DyHIAMCHTa, M HOTBBPIACHH C
BB3PACTUTE TOIYYEHH IO CHIIUS METOJ B KCEHOKPUCTAIM OT IMPKOHH 3arpabeHu OT
OJIMTOIICHCKU BYJIKAHWUTH. B pasmupeH BUJ Te3u Bb3pPACTOBH JaHHH 32 MPOTOJIMUTH B TOPHATA
€IMHHIIAa Ha BUCOKOCTENEHHUS (YHIaMEHT, 3a€JHO C JIaHHUTE 3a TEXHUAT BAJIOB XUMHUYECH
CbCTaB, ca oTpazeHu B myoOsukauus Ne 43. B mocnegnara e HampaBeHa MHTEpIIpETAalUs Ha
reoIMHMHAMUYHaTa 00CTAaHOBKA 32 MPOM3XOJ Ha MarMaTuTuUTe B 0a3supaH BBPXY KaJIOMCKH
KOHTHHEHTaJIeH (pparMeHT 3aA1proB OaceiiH mpu OTBAapsIHETO Ha okeaHa Peiik. B myOnukarms
Ne 113, cwmio taka ca 3acernatu upe3 U-Pb LA-ICP/MS ananu3u Ha HUPKOHU MPOTOJUTHTE
Ha MeTaMa(UUHU CKaJIu BbB (YHIAMEHTA, C BH3PACTH OT 3arpaOeHH KCEHOKPUCTAIIN ITUPKOHU
BbB BpPEMEBHsI MHTEPBAJI HEONPOTEPO30ii-KapOOH, M BEPOSITHA JOJHOTPHACKA MarMaTHYHa

Kpucrtajin3aluvsa Ha IPOTOJIMTUTE.

2. Jluncata Ha MaHTUEH pa3pe3 npu ropckute opuomutu EBpoc oT uzrounus Llupkym-
POJIOTICKUSL MOSIC HAJIOKU €JIEMEHTH OT TO3M pa3pe3 Ja ce ThPCIT B rOpHaTa €AUHMIA Ha
BHCOKOCTETICHHUST MeTamopden ¢dynmament. JlBe wmertaraOpoBu Jaiku TpecHYald
nepunoTut ot benopeukus kymon aamgoxa U-Ph upkoHOBH BB3pacTé Ha KPUCTAIU3ALUS OT
245 miH. T. 1 248 MIH. T., a MeTarabpo ByOnHO B ceBepHaTa 4acT Ha KymoJja J1ajie Bb3pacT Ha
Kpuctamu3amnus ot 166 muH. r. (myOmukammu Ne 125, 126). B ngombianenue merarabpo B
KOHTaKTa Ha MepUA0TUTOBTO Tsu10 JloOpomupiu no rpanunara M3rounu-llentpanuu Pogonu
nane U-Pb nupkoHoBa BB3pacT Ha Kpuctanuzanus ot 160 miH. 1. Te3u HambiIHO HOBU
BB3PAaCTOBH OIPENEICHUS ca IbPBUTE SICHU JOKA3aTEJICTBA 3a Bb3pAcTTa HAa KPUCTAIIN3ALAATA
Ha NEpUJIOTUTOBU Tesla M300mo B Poponuckus MacuB, KaTo HEIBYCMUCIIEHO OIPEAEIAT
MIPUCHCTBUETO HA €JIEMEHTU OT MaHTUIHA IuTOoCcPepa oT okeanute Ilaneorernc u Heorernc n

TAXHOTO T€0IMHAMUYHO 3HadYeHue (myOomukarus Ne 67).

3. B myb6mukanus Ne 99 3a mpbB T B pETMOHAJICH IUTAH € TpEACTaBeHa HOBA aproHOBA
TEPMOXPOHOJIOTHSI 3a BpEMEW3sBaTa Ha CEKCTCH3MOHHA eKCXymanus B MeTamopdHHTE
KyHOJHU CTpyKTypu B M3rounure Ponmonu B uHTepBana 65-35 MuH.T., KaTo € oTOess3aHa
CPaBHHTEITHO Obp3ara eKcxyMmanus cbe ckopoct > 25°C/Myr. B untepBana 37-35.5 MiuH. T. Ha
JIEKAIIOTO KPUJIO HAa eKCTEH3HOHHATa cucreMa. B nombiHeHue, aproHoBaTa reoXpOHOJIOTHS
Ha THaliCOB KbC OT OPEKYOKOHIJTIOMEpATH € Bb3pacT 41.7 MIIH. T. MOTBBpPKAaBa HAIUYHETO Ha
CPEIHOEOLEHCKH cKaiu B benopeukus rpabeH, 3a KOUTO CEAMMEHTH JIMIICBAT
Oouoctparurpa)cku BB3PACTOBU JaHHU. B pasmmpeH BuJ Te3W BB3PACTOBU JaHHH 32

eKCTCH3MOHHA EKCXyMalusi B MeTaMOpGHHUTE KYyIOJIHH CTPYKTYpPH ca NpPEICTaBEeHU B
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ny6mukamus Ne 41. U-Pb u ©Ar/°Ar reoxpononoxkn nanau B my6imukanus Ne 41 u Te3u B
nyOmukanus Ne 46 scHo neduHUpaT BpeMeHn3siBa Ha TpaHUIATa TOPHA Kpela-TajeoleH Ha
MOCIEAHOTO MeTaMoppHO crOuTHE B amMpuUOOIUTOB Qarmec 3a BHUCOKOCTCIICHHUST
MetamopdeH ¢dynmament Ha M3tounm Popomnm-Tpakus Ha tepuropusita Ha beiarapus u

ceBepHa ['vprius.

4. TemnopagHUTe B3aUMOOTHOIICHHS ¥ OCOOCHOCTH Ha PyA000pa3yBaTCIHUTE WU
MarMaTHYHHUTE TPOILIECH 3aMECEHH B XO/1a Ha TEKTOHCKHS KOHTCKCT Ha TePIMEePHa €KCTEH3Us
B M3tounu Pomonu Ha TeputopusaTa Ha bwirapus u ['epiius ca mpeacTaBeHd B MyOIHKAIIMN
Ne 101-99, 92, 90, 86-88, 27, 12, 10, kakTo u B myOsmkarmst Ne 42 3a €OICHCKHS UHTPY3HUBCH
MarMaTu3bM B t0kHa bwirapus. B myOmukanus Ne 41 BB3pacTOBHUTE B3aWMOOTHOIICHUS Ha
pya00Opa3yBaTeTHUTE U MarMaTHYHUTE MPOIECH B KOHTEKCTa Ha TEpUUEpHA CKCTEH3HS ca
MPELU3UPaHd, KaTo MPOIECUTE CE 3aCTHIIBAT M BMECTBAT B TECEH BPEMEBH [HMAIa3oH OT 5

MIJIH.T.

Hayunu pa3pa0oTku U NPUHOCH BbPXY CEIUMEHTOJIOTUSITA W maJjeoreorpadusta Ha

eoneHCKkH cequMeHTH oT Tpakuiickus 6aceiin, Cesepna I'bpuus

CeaMMEHTON0KKOTO u3cleABaHe B myOnukanus Ne 48 BbpXy wacT OT NajleoreHckara
MOCJIeTIOBATETHOCT, Pa3KpHBaIla ce BbpXy KOHTHHEHTAIHATA YacT Ha ceBepon3TouHa [ bprms
(B m3TouHara yact Ha L{UpKyM-pOJOIICKHUS TOAC), TOKA3Ba HATMYUETO HA MAIIEOOCTPOB CHC
CKINCT Opsr, KOWTO € OWJ YacTUYHO €epo3MpaH [0 BpeME Ha CpeIHOEOIeHCKaTa
TpaHcrpecus. B pe3yarar Ha ToBa OT JIOKaJTHO U3JJUTHATUTE JOJIHOKPEHU BapOBUIN AJIUKH €
OuN Je3WHTErpUpaH NPEANMHO TPYOOKIACTHYEH MaTepuall W IMO-KHCHO MPEOTIIONKEH CIeN
WHTCH3WBHA BBIHOBAa TIpepadOTKa B TOpPHATA YacT Ha 30HaTa Ha IUTAXHHUS (QPOHT.
[TomyyeHure pe3ynaTaTd criomMaraT 3a H3sICHABaHE HA EBOJIIOLMATA HAa HE(PTOra30HOCHUS
Tpakwuiicku OaceitH (MMaly eoleHCKa-KBaTepHEPHA BB3PACT M PA3NpPOCTUPAIl C€ TJIABHO
BBPXY TEPHUTOpHUATA Ha ChceqHa Typuus) W MoraT na ObJaT M3MOJ3BaHU 33 pErHOHaTHA
Kopenamusi Ha HeroBute nebenn (MakcuMaiaHO okojio 9000 M) €OomeHCKO-XOJIOIEHCKU
omnoxeHus. KpMm Tazu rpyma ce oTtHacaT ouie myOnukanuute Ne 104 m 109, xouto ca
NpeJCTaBIHE Ha CEAMMEHTOJIOTHATa Ha €OICHCKUTE CEIUMEHTH OT OTOeNs3aHusAT

MaJICo0CTPOB CHbC CKAIHNUCT 6p$IF Ha MCXKAYyHapOJHa U HATUOHAJITHA KOH(I)CpeHI_II/II/I.



Hayunn pa3padoTku ¥ NPUHHOCH BBPXY MArMaTH4YHATA, CeIMMEHTAIMOHHATA U

MeTaMop(bHa €BOJIIOIINSA HA CalcapcxaTa ¢AMHHUIAa OT Cakap-CTpaHumchKaTa 30HaA

1. 3a mbpBHU mbT npe3 nocneanute 40 r. e uzsicaeHo upe3 U-Pb mupkonoBa reoxpoHonorus
BPEMETO Ha KpUCTaIu3ausa Mexay 245 miiH. r. 1 230 MJIH. T. Ha TPUACKW MarMaTU4HH TeJia
ot Cakapckara enuauna (Xapmannuiicku Onok u jap.) Ha Cakap-CrpaHmpkaHCKaTa 30Ha B
bearapus. C aHanorudeH METo/ ce YCTAaHOBH M BPEMETO Ha KpucTanuzanus Mexay 305 MiH.
r. 1 295 miH. 1. Ha rpanuTouan (Cakapcku 0AaTOJMT U JIp.), & ChIIO Taka ¥ HA OPIOBHUIIKU
MarmMeHu tena (462 muH. 1.) oT chmara eaununa Ha Cakap-CTpaHIKaHCKaTa 30HA.
['eoxyMHYHUTE TaHHU 3@ TPUACKUTE MAarMaTUTH, CPAaBHEHU C KapOOH-TIEPMCKUTE MarMaTuTu
OT ChljaTa 30Ha, OYepTaBaT KOHTMHEHTAIHA JblOBA MarMaTU4YHA CUCTEMAa B OKpallHMHATa Ha
EBpa3us ceuiectByBana B kpas Ha [lanmeosoiickara epa u HayanoTo Ha Me3o3olickara epa,
MoJYMHEHa Ha cyOaykuusTa Ha okeana [laneoreruc mog EBpasuarckara mioua (myonukanuu

Ne 51 u 58).

2. B Cakapckara eAMHHUIA 32 TBPBU [T BPEMETO Ha OTJIaraHe Ha KJIACTUYHHUTE CEIUMEHTH
(Tomonosrpanacka rpyna, CBeTUMINICKH BB3BMIIEHU, J0JMHATa Ha p. Mapuua u 1p.) 6e
uzsicHeHHo upe3 U-Pb reoxpoHomnorus mo AeTpUTHU IMPKOHU B WHTEpBaia 259 miH. r.-226
MJIH. T., KATO OCHOBEH M3TOYHHK Ha KJIACTHYEH CEJUMEHTEH MaTepHaj ca KHCEIH MarMeHH
CKaJHM OT pEUUKIMpaHa KOHTHHEHTaldHa nbra (myOnukauust Ne 57). Ilpunaranero Ha Sr
M30TONM 3a CAKAPCKUAT M CTPAH/DKAHCKUAT TUI TPUACKU KapOOHATHU CKaJM HOTBBPIU
Oounoctparurpad)ckata UM BB3pacT, C BEPOSTHA paHHONEPMCKA CEJMMEHTAIUS 3a CaKapCKus
TUT B HSAKOM Pa3pes3u, JOKATO 3a CyOOAIKaHWIHHS THIl TPUAC CE YCTAaHOBU PAHHOJEBOHCKA
Bb3pact (myOnmkamus Ne 56). Te3u Sr M30TONHHM JaHHM HEABYCMHCJICHO Hajarat
MPEOCMUCIISIHE M JIeTalM3upaHe Ha KapOOHATHUTE pa3pe3d B AJIOXTOHHU (PparMeHTH 3a

Caxkapckara equnnia u 3a Cakap-CtpaHKackara 30Ha.

3. IlpuHoceH XapakTep 3a HCTOpHUATA HAa OXJAXAaHE HA ANMUHCKUAT MeTamMop(usbM OT
am@uOonuTOB 110 3eneHomucTed ¢amuec B Cakapckara eIMHUIIA UMa ITBPBOTO MO POAa CU
SAr/*9Ar uzoronHo maTHpaHe Ha aMpUOONUT OT pamMKkaTa Ha Cakapckus GATONUT U MIMCT OT
TononoBrpazckara rpyma, cboTBeTHO Ha 141 MitH. T. 1 126 miH. T. (myOnukarust Ne 55). Tesu
BB3PACTH ce KOpEIupar j06pe ¢ 6mmsku Takua SAr/*°Ar Bp3pacty 3a o6nacrta Ha M3T09HN
Ponormn  (Kynumkukcku HaBiak), KaTo TMPOCTPAHCTBEHO W TEMIIOPAJIHO OuyepTaBaT

paHHoOaNIHUicKa (TOpHOIOPCKa-paHHOKpEIHA) 0011a MeTaMop(Ha UCTOPHSI.
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