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1. G. Palshin, G. M. Skenderov, 1. B. Boikov, J. N. Mihailov, E. I.
Kotov, I. T. Bedrinoyv, I. M. Ivanov — New geochronolog/(al data gon the Cimmerian
and Alpme magmalic and hudrothermal formations in Srednogorie and Slara Planina zones, Bulgaria.
Based on K-Ar, Pb isotope and paleodosimetric methods, ccrsideraticrs fcr extensive develcpment
of tectono- magmatxc processes related to the Cimmerian and Alpine tectonic epcchs in Sredncgorie and
Stara Planina zones are discussed. Data on the composite character of intrusive bodies and their for-
mation during several periods of tectonomagmatic activizalion are presented. The Mesozoeic processes
of this'activization during the Cimmerian and Alpine stages extend over the whole length ¢f the Sredno-
gorie tectonic zone with maximum intensity in its eastern part. They were accompanied by formation
of both “primary” and “secondary” Pb—Zn, Cu—Mo, rare metal and other types of ore concentrations.
Data on “primary” mineralizations during the earlier Paleozoic epoch and the youngest Paleogene
activization are also discussed.

JlatHpaHero Ha MarMaTHUYHHTE, MXHJHHTe M PYIHHTe 0Opa3yBaHHA H TIpech3LaBaHETO
HCTOPHSTA Ha reoJIOXKKOTO Pa3BHTHe Ha perHoHHTe Ha 6a3arta Ha NMpuUJiaraHe Ha pa3JjHyHH
MeTOAR Ha abcosoTHATa TeOXPOHOJOTHS 3aeMa BaXKHO MSCTO B NPOLECA HA TeosIOXKHTE
uacaeasanusi. OcobeHo aKTHBHO TOBa HalpaBJieHHe ce pa3BuBa B. nocJegHute 10-—15 To-
nuHH. OrpassBafiku 06eKTHBHHTE HCTOPHKO-TEONOKKH NPOLECH, PARHOTEOXPOHOJNOKKHTE
JAHHH B pefHLA cJyyal Morat jga 6bgar MHTeplIperHpaHH MHOTOBApHAHTHO, KOeTO: e
ocobeHo BaiMJHO 3a anllMiickara obJacr, pecl. 3a TepHTopusira Ha Brwarapus. ToBa ce
IbJXKH Ha 0OCTOSITEJNCTBOTO, Ye aJMHHCKHAT reoTeKTOreHe3 M CBBbP3aHHTE C Hero Marma-
THYHH H MeTaMOpP(hHHK NPOLECH ce HaJjarar KaTo NPaBHJIO Ha MO-CTapH CTPYKTYPHH 30HH
¥ JIHHeaMeHTH, BbB BPB3Ka ¢ KOETO MPOXYKTHTE OT reonpouecHTe Npes gokambpuiickara,
KaleJOHCKATa M XepIHHCKaTa enoXa ce 0Ka3BaT B PeJMIla CTYYaH 3aHYeHH HIIH ChlecTBe-
HO -NpepaboTeHN M BKJIIOYEHH B PAHHO- HJIM KbCHOAJINHHCKHTE ChOPBKEHHA. B pesynrart
Ha ToBa o0HlaTa reo/0XKKa KapTHHa cTaBa M0-3aBoajHpaHa, elHo3HayHaTa pa3wndpoBKa
Ha NoceoBaTeNHOCTTA Ha TIPOsBeHHTe reoNpollecH ce 3aTpyAHSABA, a NIPH HHTepHpera-
HHUATA HA TFeoXPOHOJNOXKKHTE NaHHH, ocOOEHO KOraTo Te He ca eXHO3HAYHH, BH3HHKBA ene-
MEHT Ha XHIIOTeTHYHOCT, YeCTO Ce CTHra H X0 HeBEPHOTO MM ThJKYBaHe. '
IToxasatenHa B TOBA OTHOLUEHHe e TpaHcopMauusita, HabJalOfaBaHA B MOCJeXHHTE
roJlMHH, BBB BB3TJIeZHTE O OTHOUIEHHE Ha T. Hap. I0XKHOOBJIrapcku rpaHutH. Or MHOTO
H3c/JeJoBarteJH JO HeoTAaBHA BCHUKH TpaHHTH OsiXxa pasraexk)aHH Karo XOMOTeHHHM H
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€IHOBB3PACTOBH, T. €. KaTo eAMHHA WHTDPY3UBHA (popMauMs, MPH TOBA ¢ OTHOCHTENHO
»CTapa“ — maJjieo3oiicka MM Ja)ke JNOKaMOpHHcKa Bb3pacT. ['€0XpOHOJGKKHUTE .JaHHM,
KOHTO He ca ce CbIacyBaji ¢ Te3H NpeiacTaBH, HEW3MeHHO ca OMJM THJAKYBAaHHM Karo
»CMeceHH JaTH" — Pe3yJITaT Ha HAOXeHH 110-KbCHH TePMHUHK ¢bOUTHS. [TpH TOBa O6HKHO-
BeHO He € YKa3BaHO KaKBY HMeHHO CbOHTHSA ce UMaT NpeJABHJI, a aKo TaKaBa BPb3Ka ce e
naGenfa3Bana, To T4 e OWJA NMPeAUMHO ¢ YMO3PHTeJNeH WJHM MpeAnoJaraeM Xapakrep.
B Racrodwus MoMeHT OT NMosyyeHara HoBa HHMOpPMaUMS — reosoXKa, Te0XPOHOJI0XKKA
wiap.Baropues, Myp6ar, 1983), no [Tupusckute rpauntH, 3anagHopoOLONCKHTE
rpauuTH (BapyTtun-ByiiHoBckna naytoH W rpauutonpaute baatha B cesepHa ['bpumus),
Cpeanoropckure rpanuti (3aropuenB, Myp6Gar, 1986) u rpanutire B CTpaH-
axa—Cakap (CkeHiepdn u ap., 1986, Beagpuunos, - CkelAjxepon—
NOJ TNeyar) ce BHXKAA, Ye NPOLecHTe HA NOAMJAAABAKE H T. Hap. CMeCEHH RaTH, TaM KbJeTQ
Te MMat Msicto, ce o6yc/laBAT OT pa3BHTHETO HA HAN'BJIHO KOH‘erTHH MJIBL[PI (annniﬁcm)
TeKTOHCKH TIpolecH H MarMarHusu ;06pa3yBaHus. i

INoBpurnartusT BBNOpOC € HHTepeceH He camo B nerponomxo OTHOILelHe, HO e MHOI‘O
BaXeH H TpH o6sicHeHHe HA 0coOeHOCTHTe Ha MHHepaJoobpasyBaTe/iHHTe TpolecH - H
MHOTFOUHCJ/IEHHTe NPHUMEPH 33 NpeoT/iaraHe Ha PYXHOTO BEleCTBO H petoBeHanus (A M o B
uap., 1974, Amov etal.,, 1981; UBan oB u gp. — noA nean) KOWTO HHe HalJro-
KaBaMe Ha peavua oOeKTH B Cpeuﬂoropcxara 3oHa M TpHJexauuTe # TepuTopud. QcseH
TOBa Ha MHOTO HAaXoRMula NopagH dyHKIKOHMPAHEeTO Ha Pa3JHUHH MeTaJOHOCHH OTHHUIA,
pasfesied B NPOCTPAHCTBOTO H GJII3KH MO BpeMe, KaKTO H BBB BPb3Ka ¢ MHOTOKPATHOTO
IOCTBIIBAHe HAa PYXOHOCHHTE Pa3TBOPH ca ce o0pasyBaay MoJHPOPMALHOHHH PYAH (HAX.
wPocen* u np.). C nogo6Hu siBJenHs ca CBbP3aHH HeCHOTBETCTBHSTA M JaXe NpPOTHBOPe-
UMSTA MEXAY ,MofenHara“ Bb3pacT Ha OpYASBAHeTO, Bb3pacTTa Ha MHTPY3HBHHTe obpa-
3YBaHHMS M BMeCTBALUHTE CKalM, crelupHUHHTe 0cOBeHOCTH B CbCTaBa Ha DYXHHUTE KOH-
uentpauuH v xp. Ilopagu ToBa M3yyaBaHeTO Ha BPB3KaTa Ha PYRHMTE MUHepa/JH3aLHH C
KOHKPEeTHHTe MarMaTHUYHH KOMMJIEKCH UMa BAXKHO Hay4HO ¥ NPaKTHYeCKO 3HauyeHHe.

B Ta3u Bpb3Ka LonbAHUTENHHTE AAHHH [0 TeOXPOHOJOrHATA HAa MarMeNHTe H XUJPO-
TepManunTe o6pasysanus B CpeaHoropckara v yact ot CraponsiaHHHCKaTa 30Ha, NOJYYeHH
no K-Ar, Pb-u30TONHHS MeTOX M MeToja Ha pa2jualHOHHUTE JedeKTH, MOraT Ja npejcra-
BJISIBAT ONlpefeJieH HHTepec KakTo BbB PAKTONOTHUHO OTHOUIEHHE, TaKa H KaTO Bb3MOKHOCT
3a MpPeOCMHC/STHE HAa HAKOW OT ROceTalllHUTE MpescTaBH 32 TAXHaTa BDB3PACT H MACTO B
HCTOPHKO-TEe0JOXKHS TIpollec.

IeoxpoHosioxKkHTe H3caeaBaHusi 1o K-Ar u Pb-H30TONHHS MeToj ca M3BBpLIEHH B
JgaboparopusTta no HaoronHa reoxpouosorus Ha UFTEM AH CCCP — MockBa, u or
I'TIJIM — na6oparopust ,[eoxpoHosorusi H H3oToneH aHanus“ npu Komurera no reoso-
rug — Codus. OnpegesisiHeTo Ha CHAbPXKAHUATA HA pagHOreHHUS aproH e U3BDBPLUIEHO C
anaparypa, KoHctpykuus Ha MITEM u mopepHusHpaH  MaccnekrpoMersp - (MHU-120) .mo
MeTOZa Ha M30TOMHOTO pa3pexjaHe ¢ H3noJsidyBaHe Karo erasoH Ar®. OnpejensiHero Ha
Kaaus e H3BDBPIUEHO TIO MeToJa Ha NJaMbKOBaTa cleKTpodoroMerpHs ¢ rpewka 1%:
['pewtkara npu onpegensine Ha Bb3pacTTa e AajeHa 3a;90% JoBepHTesieH HHTepBaJ U He
npeBHmwaBa -6 MaH. r. ManonsyBaHM ca KOHCTaHTHTE! }»k=0,581. 10- 1 rop.-1!
Ap=4,962.10- 1 rop.- !, K%=0,01168 (ar. %). '

Ananuaute no Pb-usoronus MeTOJ, ca TPOBefeHH N0 METOANKA ¢ BUCOKO TOUHO W3-
MepBaHe Ha MacclekTpoMerbp Tt MHU-1320 (onuten obpasen). Cro#iHOCTHTE ca HOPMUPAHH
no craHpaprteH obpaseu PM 981 na Haumonantoro 6iopo no cravgaprure Ha CAILL. Ua-
NON3YBaH € A3YCTaAUHHHAT MoJes 32 eBOJIOUHS Ha H3OTOMHHSA: CbCTaB HA OJIOBOTO (no
Crefticu-Kpamepc, 1975). ' '

Hanuute 3a abcomorHara Bb3pacT Ha IPaHHUTOMAHHTE CKaJjH Ca nosyuenH Mo MeTo-
IvKa paspaborBaHa M BHegpsBaHa B cucremara Ha CO ,Pexku meranu“. B ocHoBata Ha
TasH MeTOAHKA e 3a/0XKeHa 3aBUCHMOCTTA MeXJAY KOHLEHTPAUHATa Ha pajHalHOHHHTE
Redektu or Tnna E;-ueHTsp B cKasoo6pa3yBalll KBApL H ,MorbiHatata” (06/1bueHa) no3a
€CTECTBEHO MJIH HHAYLUHMPAHO PajHOaKTHBHO H3nbuBaHe. M3uucseHusTa ca IIpoBe/ieHH 1o
aHaJHTHYHHTE H3pasH:
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(a0 CE‘:QI('I_e%Cu.‘*t.IO )+“3(1_e Cu.t.10° );

5
@) ta=2.79.107%C o~ Cpa (®OH)/iu;
3) ts=2.15.101%(C g —Cyp (POH))/ i B;
4) ty=3.94.1071%C,, ~C y (POH))/Cu;
() ’ : t=(tat+ts —1,)/3;
© . Uy -Sy- fntUn S b eeee - +UR .Sy (JA)t
Uy .Sy Ty +Us S faten. .. UL sy VN
~ 0,995T; . Tm T Tm—Ti T,— T,
(7) U_ Tm_Tl ]g( 2'"Tm B T2—Tm ) (2 T:_Tm )

d)opmynara (1) e usegena or Jannnesuu u ap. (1985), dopmyaure (2)—(5) —
orMoficeen (1985), (6)u (7orUerkapos,uap. (1986, Heny6a. gauun). Hoco-
yeHUTe UHDPOBH AaHHU ca pe3yJrar orT ocpennenme 3HayYeHHUs No oTAeNHHTe DOpPMYJIH.

Peaymarme OT reOXpOoHONOXKUTEe Hacaeapanusi no K-Ar merox ca o6o6lieHH B
Taba. 1, mo Merofta Ha pagHalHOHHUTe AedeKTH—BTaba. 2, a no Pb-usoronuusa merog—
B Tab.. 3 EBonouvoHHHTe pHarpaMu ca npejfcraBend Ha ¢ur. 1. 3nayeHusita Ha ,Mo-
AesnHara“ BB3pacT ce OUeHABAT MO rpapHKara, H3XOXKIAUKH OT MSCTOTO Ha eKcllepHMeH-
TaJHHTe TOYKH OTHOCHO H3oxpoHute 0, 200, 400. . . MJAH. Trof.

Wutepnperauina Ha pesysataTute

KoMMieKcHUSIT ‘aHanH3 Ha pe3yJiTaTHTe 01 TeoJOXKKHTe HAGMIONeHHS U IreOXPOHONOXKKHTE
M3c/e\BaHHSA MO TPUTE CAMOCTOSITE/IHH MeTOAa CBHAETE/CTBYBAT: a) 3a IO-IHPOKO B
cpaBHeHHe ¢ TOBa, KOETO ce e npejnoJsarano no-paso (JumutpoBs, 1958, Dim it-
rov, 1956, 1958, 1959), passurue B Cpemsioropckara M CTapOI'lJIaHHHCKaTa 30Ha Ha
TeKTOHOMATMATHYHH MPoLlecH Ha Me3030s, pecl. Ha KUMepcKaTa W aJNHiAcKara TeKTOHCKa
enoxa; 6) 3a cI0KHO HACTaBeHHS XapaKTep Ha MHOTO OT Pa3BHTHTEe TYK MarMaTHYHH MacHBH
H B) 32 GOpPMHDaHeTO UM B NMPOABLJKHTENEH NMEPHON OT Te0JOXKKOTO BpeMe B TeueHUe Ha
HAKOJIKO MepHOJda Ha TeKTOHOMAarMmaTHuHu aktHeHzauuu (TMA).

YcraHoBeHaTa KbcHonaseosolicka (290 MJIH. Tof.) BB3pacT Ha KBapuOBHTe CHEeHHTH
ot CecslaBckusi MacuB(Ta6. 1) MHOTO 106pe ce 06BBp3Ba ¢ pe3yJTaTHTe OT NPeAHAYLLHTE
reoxpononomxn H3CNeABaHus B TazH obaact (J1u 1 oB u gp., 1968). Bv3pacrra o6aue
Ha faliKiTe B TO3H paiioH.oT KBapuUOBH an6uTodHpH — KypHao u .Hecxos J0J1, KaKTO H T€3H
B paMkHTe Ha CecllaBCKHA MacHB, CbIVIaCHO TOJYYeHHTe pPe3yJTaTH e paHHOMe3030HCKa.
Tesu maHHU ce cbraacyBar ¢ reoNOXKHTe HAGMIOAeHHS — HaJWuHe HAa MHTPY3HUBHH KOH-
TAKTH Ha CHEHUTHTE CaMO ChC celUMeHTHTe Ha CHAYPa H OPJOBHKA, Da3BUTHe BCpell JOJIHO-
U CpeIHOTPHACKHTe YTAHUKH Ha JaWKH OT MOHUIOHHTH, GJU3KH NO ¢BCTAB ¢ FOPHOKPeLHHTE
HHTpY3uBHU MacHBud (Il u M u T p 0B, 1975) U KBapUOBH CHEHHUTH, KOeTO NOKa3Ba Ipo-
ABIXKHTENHOCTTd H MHOTOETANlHOCTTA B Pa3BHTHETO HA MarMaTHYHHS npouec NpH (hopMH-
paHero Ha CecsiaBCKHst MarMaTHueH MacHB. Te3d JaHHHU ce MOXKPeNsiT OT B3aHMOOTHO[Le-
HMsITAa HA peJKOMeTa/HATA MHUHepaJH3alHs ¢ BMeCTBAILHUTE A CKaJd; Pa3BHTHe HAa OCHOB-
HaTta Maca ot Hesl B Na/1e030HCKHTE WHCTH B éK30KOHTAKTHHATe yacTH Ha Cec/1aBCKHS CHeHH-
TOB MacHB, Ha/laraHeTo H NMpeoTyaraleTo i BbpXY falku ot aACHTODUPH U BBPXY YyTalKHTe
C JOJIHO- M CPeJHOTpHAcKa Bb3PAcT, KaKTO M JRaHHUTe OT onpefesisiHe Ha abcoJioTHaTa
Bb3pacT Ha MHHepa/JM3auusTa, nokassauu cborBeTHo 240 u 110 max. rox. (T o He By
Heny6s. JaHHH).
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Bbpxy pelkoMeranHitTe PyAHH KHJIH B £K3OKOHTAKTHUTE YaCTH H B NpeJesHTe Ha
CecnaBcKHst MacHB ce HaJjara c'ynquﬂa MHHAEPAAH3aLHA, KOATO MO H30TOINHA XapakTe-
PHCTHK2 Ha PYRHOTO 0JIOBO B rajeHHTa e HEAeHTHYHA cbe CyahHAROTO OpYAsiBaHe HA HaX.
»KpeMukoBun“, MogenHa'ra BB3pACT Ba 0J10BSTO 'Ha TO3HM 06eKT e choTBeTHO 430—230 H
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®ur. |. EpojilounonHy Anarpamh: [ —pyAHH: (raneum) 06paann
oT Hax. ,KpemukoBun“;-2 — pyaHH {raneHuT) 06pa3um OT ek30-
KOHTAKTHATa -44CT Ha BYXOBCKHSi CHEHHTOB MacHB; 3 — pyauH
(ranenst) o6pasuy OT YHaCTBK ’*'Bapwra s 0 Hax. ..J'[ecoso 4 —
pyRen (ranesut) o6pased oT Hax. Jlozen®

450 man. rop. (tabn. 3, ¢ur.. 1). Tvh karo s Hax. Kpemukosun" Pb-Zn opyassane ce
pa3BuBa B KapﬁoHa‘I‘HHTe otyoMeHns Ha-T,_ 3, TEOJIOXKKATa BB3PACT HA' opyisiBaHeTo ce
fABAiBA Me3030McKa (cneATpHacka), Kato ce p,onycxa BPb3KaTa My C TOPHOKPEAHHSA MarMa-
TH3DbM. [pHBeaeHHTe 3HAUEHUS Ha HopeHara m;spaCT Ha TaJleHUTa, HHTepAPETHPAHH Ha
6asara Ha Pb-usoTonuuTte faHmHH, HOCAT SBHH JIpH3HAUM Ha pemoéunnaauuﬂ Ha pyasHOTO
0J10BO, N0-€Tapo OT Bb3PacTra Ha BMECTBAUIWTE T'0-CKalH. M OT MHTPY3HBHHTE CKaJH, C
BHeJIpABAHETO HAa KOMTO N0 BPeMe MO¥Ke Jia -ce cBbP3BA opyAsBaHeTo. [1o TakbB HaykH
(opMHpaHeTO HA NOJAHUMETAJHOTO OpYAsBaHe ‘€ HEBB3MOXKHO J1a ce 006siCHH M3BBH TIpefcTa-
BHUTe 3a cblleCTBeHaTa poOJisi HA aKTHBH3AlLHOHHWTe TIPOLECH OT annuucxara enoxa. Or
ApYra CTpaHa;, npocTPaHCTBEHO-CTPYKTYPHATA BPB3KA MEXAY cyapuaHata w’ pe)ucomera.n-
HaTa MHHepalH3all¥sl. KaKro BBB BmeCTBamHTe CecJtaBCKHA MaCHB MaNe030HCKA LUHCTH,
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TaKa ¥ BCHEHNTHTE OT CAMHA MacHB MoO¥e fa e HHTephnperupa KaTtd KOCBEHO AoKasaTed-
CTBO 3a YacTHYHA pereHepalysi ¥ MpeomiaraHe He caMo Ha ¢yadHAHATA, HO U HA Pefuo-
MerajlHaTa MHHepaJHM3alHs TpH HalaraHe Ha no-Mjaapw npoueck ua TMA. Bbs Bpb3ka
¢ TOBa:e BL3MOXHO Jla ce’ KOHCTaTHpa, ye 'B pafioHa Ha (ec/aBCKHUA ‘MacHB UMa HPeKn H
KOCBEHH NMpH3HALM 34 TOBA, Ue pefikoMeTastHaTa H Pb:Zn Munepanusaius uMar owtoitieline:
KBM -TeKTOHOMarMaTHYHHTE NTPOLECH -HA' TPH eNOXH ~~ KbCHOXEPUHHCKATa, paHfoasnui-
cKara (Knmepcxa) ‘M KbcHOanmu#ckara. Crepunnocrta Ha Pb-Zn 3otk na Hax. ,,erMH-
KOBLY' 110 "OTHOWeHAe Ha pefikOMeTa/Ha - MHHepaaM3alus. cBHeTescTBYBa 38’ THCHA
NPOCTPaHCTBEHA W NapareHeTHUYHA Bpb3Ka Ha-floceXHata ¢ No*paHHMTe MarMeHH NpPOABH
(CecnaBckata HHTPY3Hs) M GopMUPAHETO ' GECHOBHO TIPE3 KbCHOMANE030fCKUSA eTan Ha
TMA . Tlopaau ToBa, 4é npoliecHte Ha pereHepauns Ha pyHOTO BECTBO U yeiloBHsITa 3a
BrOpHHHATA MY JIOKa/AH3aLHUS ca 6uH, CBAEHKH MO BCHYKO, orpalm“ienu B {OCTATDBUHO
TECHH J1aTepasnny rpaHUlin, obycJaoBeHH OF cllelindukara B pa3BUTHETO Ha CTPYKTYPHTE W'
MarMaTHsMa, T0BA-N03BONABA Aa:ce Aajle OTPUNATENHA TPOTHO3HA OLEHKA 32 PA3BHTHE Ha
e}moreﬂno pefKOMEeTaNHO OpYyAsBaHe B NpefesiHTe Ha KpeMHKOBCKHS pafoH. '

B paiioHa  na CauaHeHCKHA aNKaleH MacHB: NOJYUYeHUTe NAHHH CBHIETEJNCTBYBAT 33
BBb3MOXHA Me3030HCK& BB3pacT -Ha KBapL{OﬂnTe”CHeHHm ‘H -CHeHHT- nopqmpme, JOKaTo
WIOHKHHUTHTE 'CHTIACHO npenuuym,me ‘u3cAeBaARUA ‘HMar K‘bOHOﬂaJIeOSOHCKa B'bSpaCT
(’1‘86.71 1): R A :

“Hareped npezxcrasmsar nbpeHTe Pe3yJTaTH or reoxpouonomxme Hscnezxsamm Ha
LIYK’prIB(.KO’FO TS0 OT ‘TPAHOCHEHHTNOPDHPH ¥ AOMBbAHUTENHUTE HAHHU OTHOEHO Bb3-
pacTra Ha rpanoAuopHtuTe oF [loH6peHCKU MJTYTOH;, KOUTO CBUACTE/ICTBYBAT 32 TAXHATE
6113Kka BBH3pacT u popMHpaHe npes panHoMesosoiickara TMA. Tesu Raunu He ce eBriacy-
BaT cbe cXxBaulaHero Ha J1'a'6 o B ¢ kK u ¥ Apt (1972), Kouto orHacsT [onOpeHcKHs nayToH
KbM. I'bPBHUS rpaﬂm‘okmeﬂ Komiaeke ‘Ha CpefHoropHero. l/lsmbnﬁenme To‘pano’ (A mo v
et al.,:1973;:Amo v et al., 1976) reoX poHoMOMKH nscneusanun no Pb-Pb Meron 3a
IPaHuTHTe OT Houépeﬂcxﬂﬂ nAytoH- (taba.: 1), ‘kakto v Pb-vaoronsiire: yaunn: (€ 1 e-
daH o B a uxp, 1974) br no-kpcuuteiMarmMenH dasi B CBHIHEHCKHA MACUB Criopell, ac
Morar Aa ce oKaxar 110-MajKo: JoeTOBePHH NMOPajH TOBA, Ye OJOBHHAT METOA ocobeHo 3a’
OTHOCHTeNIHO TIo-MJlagHTe odpaaysam»m JnaBa 3aHMMEHW JaHHH BB ’BPDB3Ka €b¢ 3axpa-
IIaHeTO Ha PAJHOTEHHO O0JI0BO — Hanpimep: FpanuroBckusi ‘MacHs, -Hax. ,3naapoBo”,
JYerpeMt-uiap: (AMoB ¥ Ap., 1985). i

M3knounTeNed HMHTepec clopefl Hac MpPeACTaBjsiBAT: ZaHHHTE OT' H3NBIAHERWHTE 3a:
I'bPBU BT ONpefiesie s Ha BBIPAcTTd HA NaKKOBH CKaiH (HOCTOHHT-NOPHAPH); BepOATIO
oT-cheTasa Ha HluwmyeHcokHs afkaleH MacHB, ‘KOUTO ¢a OT MOPAABKA Ha 67 —T70 MaH. TOA.
(rabn. 1) 1 noKasBar TAXHATA MPUBB3PAHOCT KBM NapaMUiicKaTa TeKTOHCKA enoxa. =

Tlerponoxkure B p2g#0oreOXpOHONOKKHTE H3cienBanns Ha CpeHOropcKHTe rpaHi--
Touar (A mex cuen uup., 1962, Aprnaynos uap., 1969, 1974 Apnay o,
1979; Bioa nxueB W J]quos 1972; 3aropqu " My 6at, 19867
®upcos, 1975, Amov etal., 1973y 1976, 1981, Boyadijiev, 1974) riokasBar
HeeJlHAKBAaTa' Bb3Pact ‘Ha Cpenuoropcxme FPAHHTOUZU H Heo6xo;1umoc1"ra oT orHacshero
HM- KbM TPH Bb3pacTosu rpymu: Onpepeienara Bn3pactT Ha Crpesnuanckust TPAHNT e
aHaJIOTM4HA Ha "Pe3yNTaTriTe OT NMpeAMAYLUHTe H3CJENBAHHS ‘U M03BONABA, OTYHTANKH
Teé0XPOHOJNIOKKHTE H reo/IOKKHTE HaGMOASHUS NO “CpefHoropckara 3oHa, Mogo6HO ‘Ha
D upcos (1975 uApuaynosn (1979) 1a WsKkarkeM MHeHHe 3a ChlleCTBYBaHB HapeA!
CBC crapure Ta/1e030fCKH FPAaHHTH H Ha OTHOCHTEJIHO NO-MaajH paHHome3osoﬁcKn rpauu—-
'rovum, ic "KOMTO CV1elBa N4 c€ CBBP3BA H TEPMHUHOTO BIHUAHUE. '

- Bb3pacrra wa HIuBaqucmm TPAHUTOUAEH: MACHB € 6Jmsxxa ;w swpacrra Ha Cecna13~
cKara MHTDY3HS, T. e. KbCHonaneosokeka (tabua. 1) ‘

3Haunrened 06eM of. reOXPOHOJNOKKHTE H3caelBaHus e H3NbAHEH B CTpaHmKa——'
Cakap. Bpnpocrte 3a Bb3pacTTa Ha MarMarHama H OpYAsiBaHHSITa B TOSH ‘PéiioH ce ABSABAT
U3KHOYHTENTHO COXKHHA U JinckycHonHd. Hskon or cbobpaxenusita Ha dBTOpHTE NO-TEM
BBINPOCH Ca’ pA3TJEKAAHH B NMO-PAHHU CcTATHH H JokJaagH (CK e H t'e p 0B 1 Ap., 1985,
1986; U'BaH OB W Ap., nox nevar; bexpuHoB u CKeHJgepoB, NOX neqa*r);
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Te ce cBeXaaT Ko NMpeACTABHTE 82 MHOTOLMK/IHYHOCT Ha, MAarMati3Ma W pa3BHTHe
HapeJa cbc cTapHTe (NaNe030HCKH) UHTPY3UBHH H BYJKaHCKH o6pasyBaHHs U Ha NO-MJajiH
TEKTOHOMarMaTHYHH NpolecH (PaHHO+ H-K'bCHOME3030HCKH), :KOHTO ca.ce MatepHaaH3HpaJu
ype3 opMHpaHe He CaMO HA; FOPHOKPEAHM; T. HAP. CPeRHOTOPCKHU HHTPY3HHU C.OCHOBEH H
CpeleH ChCTAB H BYJKAHUTH -OT aHjesHtd6a3asitoBata opMalns, Ho H.MarMeHH obpasyBa-
HHSl TIPe]UMHO C KHCeJ CbCTaB —— TPAHUTH, RalluTH, (QeNBHTH, NPH. TOBA B ROCTATHYHO
IUHPOK BB3PACTOB AHANa3dH — OT PAHHUS X0 KBCHHA Me3030H BKJIOYHTENHO.

B Cakap nnaHuHa B pa#ioHa Ha ¢y CtpeM, Menxnua, Mpamop, Anekcargposo, uw-
MaHoBO, MecTH. Capp Bypmau u Bawm-Yapgak: reosioxkHre HaGiloaeHUs] ROKa3BaT Hasd«
YHe HAa HHTPY3HBHH KOHTAKTH HA WOKOOOpa3sHU Tesa H aNodpH3H OT cpeRHO3bPHeCTH OHO-
THTOBH H JIEBKOKPATHH FPAHHTH caKapCKH THII, B paMKaTta Ha MacHBa, ¢ KaJiKOMIHCTH W
MpaMopH3upaHH BapoBHUH (Ty._4) H MeraMopd0o3Hp aHH TepPHTEHHH OTJIOKEHHA H BYJIKAHCKH;
(cy6ByikaHcKH) o6pasyBaHust — KBapu-noppupu u rpanut-nopbups (Ty u Tjy). Oco-
f6eHOCTHTe B pa3pe3a Ha BMeCTBAlllUTe CKadH, B €K30OKOHTakKTHara yact Ha CakapckHus
MacHB CBHJeTe/ICTBYBAT 3a CbHIECTBYBAaHeTO Ha eRHHEH KbCHOTANe030HCKH — 'pDAHHO-
Me3030HCKH MeTaMopdeH KOMIIeKC ¢ IporpecHBeH Xapakrtep Ha perdHoHaJHHA MeraMop-
(bH3'BM M CbILECTBEHA POJIS HA KOHTaKTHHS MeTaAMOpP(H3bM, NMPeAH3BHKaH OT KbCHOTPHACKH-
Te HJH CJeATPHACKHTe rpaHuTH, popmupaui CakapecKHA MacHB HJH HeroBaTa sHauuTeNHa
yactr (CkeHnepoB uap., 1985, 1986) AHanornuHa reoJoxka cuTyauHus ce Ha6JIo-
laBa B 6/1H30CT O rpaHUTHHTE Tena B paiioHa Ha c. I'. Heppenr n Crpanpxa; Pesyatarure

OT reoJIOMKHTe HaOJIOAHHS ce; KapesHpat MHOFQ Robpe ¢ Me3osofickaTa XaTHpOBKa MO

K-Ar 1 naneofo3HMeTpHYHHSA METOR HABCHUKH MarMaTH4HH U NOCTMarMaTHYHy oGpaayBa-
Hua B Cakapckus 6JOK, ¢ NeOXPOHONOXKKHTE JaHHH 3a TPAHHTHHTe Tesla B pailoHa Ha
c. T'. HepBent (npoda 590) u c. Crpappxa (npo6a:3562); KOHTO 3aeRHO C MO-paHILHUTE

H3cJeiBaHUA ca TBbPAe YOexHTe/MHM (Taba. 1, 2).: B npegenute Ha XapMan/aniickus 60K
(npoba 4389%) u B Crpanaxa (CTpaHnmch,l_cHﬁ 6aToqNuT, Kak1d U rojeMH: GJ0KOBe 0T HEroy,.
3ana3eHH B ceBepHara nepHdpephs Ha CrpaHMKaHcKHA GJI0K. ceBepHO oF ¢. CHHbO KaMeHe,'

CeBEPHO H H3TOYHO OT €. [TbHyeBoO,; ©peR JAeBKorpaHHTHTe OT [IbHUEBCKHS KOMNJeKC, B

paiiona Ha CeeTHHNHHCKHTE BHCOYHHH M- p.)ca pa3BHTH cTapH Pz rpanutu. JlanHHTe 3a.

crapure (PE—Pz,) MeraMopbuH KoMIJieKeH (XapMaHAHiicKHA 6710K; pamKaTta Ha Cakap-
CKHsi MacHB H Jp.).ce XapaKTepH3Hpar ¢ NoAMAAABaHe U NokasBar Mz Bb3pact (Taba. 1)y
KOETO e NJoJ, KakTo Gelile cCIOMeHATO, Ha HHTEH3HBHO NPOSBeHHTe KUMEPCKH H . aJNHHACKY
TeKTOHOMarMaTH4YHH NpPOUECH B TO3H PpaioH.

IpeafionoxeHHeTo 32 pasBUTHe Ha ABa MarMeHH KoMivieKca B Cakap mjiaHHHa (MJa-:

)IO[IaJl8030i"lCKH H Me3030ﬁCKH)<B H3BECTHA CTEINeH ce Br3fipHeMa BbB. Bpb3Ka ¢ MHOIOUHWK-

JIHYHHUS XapaKrep Ha o6pa3yBaHe Ha NO-TONAMATA YacT OT TPAHHTHHTE MacHBH, HO He ce

cbraacyBa ¢ obmonpHeTuTe NpeAcTaBH 3a efitHis CaKapcku KoMnaekc. B To3u. cMHCBI
€ TPYAHO Ja ce OOSICHSIT pa3/HuHATA MeKAY reosloXKKHTe fauHk, K-Ar maHHM H najeo-

JIO3UMETPHYHOTO JaTHpaHe, OT efHa cTPaHa, ' Rb- Sr )J.aﬂun (.H M-J1.0.B, TOJ mewar)

3a CakapckHTe TpaHHTOMAM, OT APYyra crpana (ra6a. 1, 2).
Hlvpoko nposiBeHara B paiiona Ha Cakapekus Macua B’bB praxa ¢ focTMarMarHyHara
JeiHOCT KajiHeBa MeTacoMaTo3a ,(6MoTHTH3auMA) W GHoTHTOBH XHau (CKe H Jepos

W Ap., 1986), pa3BuTH B IpefesnTe HA MackBa W B HeroBaTa paMka, cbriacie K-Ar onpe-:

AeJIeHHS CBUIO TIOKA3BAT 34 HeH3MeHeHHTe XKHAH: CPeAHO: 140—147 Mau. rox. (raba. -1).
pailona 10XHO oT ¢c. MpaMop ¢lloOMeHaTHTe POUeCH ce Pa3BHBAT HO TEPHTeHHH yTaHKH,
B'b3paCTTa Ha KOUTO.OT FOJISIMA YacT OT Hic/eloBaTe/inTe ¢ce TipHeMa Karo TpHacka. Ha

Hax. ,YcrpeM* (y-Kk ,Bapura®) i ;JlecoBo! GHorHTOBHTe KUK cekat Pb-Zn u 6apuroBoro:

OpYAsiBaHe, KOGTO. OT CBOSI CTPAHA € HAJOMeHO HAa CHAHKATHQ-KapOOHATHUTE KOMIJIEKCH
Ha T,. BHOTHTOBHTE XKHJH ce NPECHYAT OT aPTHAH3HTH, BMECTBAWIH peLKOMeTadHa MHHe-
paJusalus, Koato no eBouTe Gese3d ce, OTJIHYABA:QT YCTAHOBEHATA rOPHOKPeAHA TakaBa
B Crpanfixa u Byprackus paiioH. [To To3n HauHH ce MoayYaBa caefHaTa NOCAeFOBATENHOCT
no pex Ha o6pa3yBaHe: CHIHKATHO-KapOoHaTHU KoMniieKcH Ha: By —Pb-Zn pyxsu Xuau —

6HOTHTOBH XHJAH — apruiu3UTH — peAKOMETAJNHH DYAHH KHJIH, KOATO ROCTATHUHO TOYHO..

onpepessi TAXHOTO reoJIOKKO H OTHOCHTEJHO: Bb3PacTOBO IQJA0XKEHHE H CbLLO TaKa CBH:
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ReTeJICTBYBa 3a Me3030HCcKOTO (caefarpHacko) UM ofpasysaHe (CKe H ge poB/ Higp.,
1986). K-Ar parupase B TO3H csyuyail noKa3Ba Bb3MOXKHATA Hal:TopHA TpaHHLA ‘HA CIJO-
MeHaTHTe - 1POLECH,

-MopeiHaTa BB3PacT Ha PYAHOTO OJIOBO OT YCTPEeMCKOTO pYmHO fose — 320—300
MJH. rof. (taba. 3, ¢ur. 1), e ykasaHue 3a pereHepalldsi Ha crapH (aneo30HCKH) PYAHH
KOQHIEHTpAUKU, KOATO € CTaHala Npe3 KUMepCKara TeKTOreHesa. '

CroxeH 32 H3fiICHSIBaHe e ¥ BBIIPOCHT 32 Bb3PAcTTa Ha T. Hap. JIeCOBCKH rpaHHUTONJIeH
KoMiteke. Ckannte Ha KOMIJIeKca ca MeTaMopho3npaHH, NpoLeneHH ot MeTaMopdo3HpaHy’
JafiKy OT TpaHUT-NOPOHPU H OT HeMeraMOP(O3HPaHU TPAHHUTHH Tesaa OT CAKAPCKU THI.
Pagio/sioxKHTe MaHHH 3a CKaJHTe OT KOMMJeKca ca GJU3KH JO Te3W.3a rpaHUTHTE OT
CakapckHsi MacuB H NOJXOGHO Ha Te3H 32 MOAMJIAJEHHUTE CTAPH KPHCTAJMHHU WHCTH (TabJ.
1), KOMTO B oNpefesieHa CTeleH CBUJETEJICTBYBAT 32 BJHSHUETO HA €[UH H3KINOUYHTENHO
MOlLleH aKTHBH3aLHOHeH Npolec B reosoxKara ucropus Ha Cakap-XapMmanaufickus OJ0K,
CBDBP3aH ¢ KuMepckaTa enoxa (Cakapcku KoMiJekc). Karo opueHTHp.3a Bb3MOXKHATd TOpHA
Bb3pacToBa:IPAHUIIA HA CKAJHTe OT JlecOBCKHS opToMeTamMopdeH KOMAJIEKC MOXKe & CJ1Y KU
CXOJACTBOTO Ha TPaHHTHM KbcoBe or YepHoropoBckara cBHra (T;) ciirpaHuTOMAuTe Ha
xoMniekea. Ot Apyra crpaHa, XapakTepbT Ha HaJsloXeHWTe Npeobpa3yBaHUs H OPHUEHTH-
poBKaTa Ha KpPHCTaJHM3aLHOHHATA LIHCTO3HOCT B MeTarpasuTouiite ca 6IM3KH ¢be CTPYK-
TYpHO-MeTaMopdHHTe npeobpa3yBaHust (aMpHGONHTOB (allHec) U OCHOBHHTE TEKTOHCKH
HanpaBJieHHsl B OTJIONKEHUATA HA FOPHUSA Nase030 M TpHACA. [TlInpokoTO pa3BUTHe B XBaTa
KOMIjleKca Ha MeraMop(o3Hpark RaiKH OT KBApL-TIOPQUPH U TPAHHT- nophUpH, KOUTO!
B Cakapckus pafioH ¢a J0JIHO-CPERHOTPHACKH, B H3BeCTHA CTENEH ChbHITaKa FH cOauxKasa:
no BB3pact. [leTposoKKUTE M3cTefBAHHA NOKa3BaT NPHHAAJNEXHOCT Ha JlecoBekus M
CakapcKHs KOMIIJIeKC K'bM JiB€ CaAMOCTOSITEIHH MarMeHH (GOpMalii — XHOPHT-NIIarTHOrpa-
HHTOBa M rpaHHToBa. CpaBHHUTEJHATa OLEHKA HA OTAeJeHHTe POpMallHy ¢ eBOJIOIHOHHHS
pel Ha HHTPY3HBHHUTE (oOpMaUHM, BB3HHKBALIH B 3aKOHOMeDHA MOCJeJOBATENHOCT TIO.
BpeMe Ha TeKTOHOMarMmaTHuHHs UHKBA (TML]) B npemenvrTe Ha daHepo3oMCKHTe, pect.
Me3030HCKHTe FeOCHHKJIMHANHU 3084 (Ma p v H u xp., 1983), Hapex ¢ ropenocoueHHTe
0oco0eHOCTH NO3BOJASABAT Te Aa ObAar oTHeceHd KbM eXuH. TML] — cHOTBETHO KEBM JeMH-
CHOHHMS M MHBepCHOHHHA NepHofA. Ilpu ToBa MoXe ;a2 ce NpeAnosoxH, ye JHOPUT-TIA-
riorpanuTonara gopmauus ce e GopMHpana B TNpelesuTe HAa caMara TeOCHHKJ/HHAJIHA
30Ha, a rpaHUTOBATA — B HeHHHUTe NO-BBHIUIHY YacTU. Te3n cXBalllaHHs OTHOCHO Bb3PAactTa
Ha Cakapckus 1 JlecOBCKHSI KOMIJIeKe, MaKap H ¢ eJleMeHTH Ha HeompefleJleHOCT, ¢a O1U3KH!
Io npenctaBute Ha Dimitrov (1956, 1958, 1959) u Bounes u ap., (1955), kxoHuro
o6aue I pas3ryex1ar B KauecTBOTO Ha hauna i pasHoBHAHOCTH. PopMHpaHeTO Ha JeBKO-
rpanuroBara gopmauus ([TeHueBckHsi KoMneke B CTpaHiXKa) IPH.TOBA.CE € OCBLIeCTBUJIIO
CbBCEM JIOTHYHO B Hail-mepudepHara uact Ha Crpasaxkancko-Cakapckarta 3ona. Meso-
30McKaTa Bb3pacT Ha JIeBKOTPAHHTHTe MO PafHONOXKKHU JaHHU (taba. 1, 2) e B YHHCOH C
reoJIOXKHTE Hab/OJeHHS Ha OKPbKABalLaTa TH reoJiokKa o6ctaHoBKa. B paiioHa ceBepo-
3anagHo or c. BapoBHHMK U ceBepHO or ¢. OMaH, Kakto M B Apyru uactu Ha CrpaHmxa
(Dimitrov, 1956, 1958, 1959; Ctosinor u Cto i HoOBa, 1959, 1960) seBKo-
rpaHHUTHTE MMaT aKTHBHH KOHTaKrH ¢ T- .I KOMIJIeKCH (110 MHEHHETO 'Ha BCHYKH. uacneno-
BaTeJH).

Haéenﬂssaulara ce CTPYKTYpHO-MarmMaTHuHa JaTepaJjiHa 30HAJHOCT, Ha KosTO ca
NOJYHHEHH BapHallHHTe B C’bCTABA HA CKAaJHUTE OT OTAeJeHHTe WHTPY3UBHW GOPMALHH,!
yCJOBHSATa M HOCJENOBaTeHOCTTa Ha o6pa3yBaHeTo Ha MHTPY3UBHHUTE Tesia M TSXHATA
danranHa NPHHALNEXKHOCT XaPMOHHYHO ce BIMCBAT B 30HAJHOCTTA HA TEKTOHCKHIE CTPYK-
TYpH, ceLHMeHTOHATPYNBaHeTO M MeTaMopdHOTO TpeofpasyBaHe Ha CKaJHTe.

Bwapactra Ha kBapu-nopdupurte B Cakap njaHuHa MO TeoNOXKH AaHHYU ce onpexess
Kato paHHoMe3o3olicka (Koxyxaposa u Koxyxapos, 1968) BuB Bpb3Ka
C pa3BHTHeTO MM B ¢’beTaBa Ha T,_, koMmniekcu (Cumeonosrpan, Tonososrpan), a B pailoHa
Ha CBeTHHAHM¥CKUTE BHCOUMHU Te ca ¢ P-T; BB3pact, cbllo MO TeoJOXKKH ChOOpaXKeHHs
(HartaJuos, 1965). PannoreoXpoHosoXKHTe JanHH 3a nocaegHute 118-—-130 MJH. TOX.
(traba. 1) ykassar 3a BJIHsIHHe Ha NPOLECHTe Ha NMOAMJaAsIBaHe Npe3 Me3030HCKO BpeMe H B
CBeTHHIHHCKUTE BHCOYHHH,
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Pazmoreoxpouonomxmo Zarupatie no K-Ar u naneoxo3yMeTpHuUHHS MeTOJ OT T. Hap:.
JapaMHHcKH HHTpY3uH B Crpapnxka—Caxap: [panutoBckusi HHEpY3uB, BepoaTHo Mpa!
HOBCKHSI MHTPY3HB, CpefHHTE O KHCEJH [0 CbCTaB MHTPY3UBH B Crpatjka, KakTd H'oT-
XeneHHTe 32 MbPBH NBT TOPHOKPELHH PaKHHCKH JIeBKOTPAHUTEH U JallUT-PHONHTOB KOM-

naeke (Cxe HepoB M AP., NCH Neyar), CBUATEJCTBYBA 32  JOCTATBYHO IMUPOKOTY
pasBUTHe Ha CPEIHH 1O KHCeJH M KHCelH MAarMaTHTH C NocoyeHaTa Bb3pdcT fo Hsidra
Teputopus Ha Crpasfkancko-Cakapckara 3oHa. MHTPY3RBHUTE KOKHTAKTH Ha thaKnHcKHTe
TPaHUTH ¥ KHCeJNHTe BYAKAHHTH C XapaKTepHHTe 3a TFOPHOKpPexHATA eNoXa WHTPY3UBH
C RHOPHTOB. H MOHHOJHOPHTOB CBCTAB' (OMmauckn 1 Pakuiicky KoMIsieKe), KaKTo M c Me30-,
soficky (T, J, K,tn) MeracemumenT nogkpensit nonyl{emn'e pa}monomkn z:aHHH H CBPI-
JETE/ICTBYBAT 34 TAXHATA OTHOCHTENHO' MJaZA BBIPACT.

. AKTHBHHTe B3aHMOOTHOLIEHUA HA TPAHHUTHTE OT: I‘pamamscxm HHTPY3HUBC’ BMECTBa-
mme ro T,_g MpaMopH3HpaHU BAapOBHUH, KOPeJHpalll Ce ¢ pe3yaTaTHTe OT pagHoreo-
XPOHOJIOMKKHTE H3C/elBAHHS, IONYUEHH 110 K-Ar Meron (tabn:-1), v Te3u or H3cAexBaHe
Ha TepMmoJyMHHecuesuusatTa UM (C T o i H-0 B, ©1969); [oKa3BAT OTHOCHTENHO MAagata My
Bb3pact. ‘Mojilenara Bb3pacT Ha CbLUTe FPAaHHTH Ha Gasarta Ha U3OTONHUS AHaAH3 Ha-
0JIOBOTO € 3HAYHUTETHO 3aHHKEeHA H N0Ka3Ba yyacTHeTo Ha PaAUOreHHO 0JIOBO OT Mo-cTapHUTe
reoJoXkH ¢dopmaunu (A Mo B H xo:., 1985)..

Hurepec npegcraBagBar npobure 9374 1 4387 or JIGBKOKPATHU U GHOTHTOBH I'PAHUTH,
YHUSTO Bb3pacT No NaneoJ03NMeTPHUYHH H3coeasanus (TabJa. 2) e onpepesnena Ha 50° MulH:
ron. Te3n gaubu, KaKTo U pe3yaTaTHTe OT reOX POHONGKKHTe HacaeaBanus mo K-Ar-meton
(P wpicos, 1975) 3a CBerIMHCKOTO TPaHUTHO.TAN0 ceBepHO of Cakap (44 MiH. TOX.)
H PasBHTHETO HA Tesla .OT JIEBKOTPAHHTH BCPEX CEHOHCKUTE CeXUMEHTHO-BYJIKAHOTeHHH
OTJIOXEHHSI B palioHa 10XHo ot ¢. Bpeaunoso (MUuypUHCKO) NoAcKa3Bar, 4e B palioHa Ha’
Crpanaxa—CaKkap MoxXe ja HMa- paaBmue elIHH owe no- MJIaJl MaJieoreHCKH Cy6HHpr3HB€H
FPaHHTEH ‘MarMaTH3BbM.

H3acneaBanusaTa Ha PYAHOTO OJOBO ot Hoseﬂcxmﬂ pauon no'erpmnaBaT (A M OB
H 1p., 1974) eoueHcxara BE3pACT HA NOJHMETAJTHOTO OpyAaBaHe (1a6a. 3; dHr. 1) w cboT-
BETHO HeroBara apareHeTH4Ha BPb3Ka ¢ BMeCTBAIUHUTE TO NaJeOreHCKH KHCeNH BYJKAHCKH '
CKaJH.

Y

HaBonu ,

I PesysaraTute 0T p3gMOreoXpOHOJOXKHTe H3acaeaBaHus 1o " K-Ar u Pb-usoronnus
METOA K METOAA Ha pafvallvodHHTe JAeheKTH, KAKTO'H TeoJOMKHTE HaOMONeHU S CBH e
TEJCTBYBAT ‘32 CA0XKHHS MHOroertarneH Xapakrep Ha TEKTOHOMarMaTH4HOTO Pa3BHTHe HAa-
CpenHoropckara CTPYKTYPHO-MeTa/loreHHa 30Ha H ‘NPHJIEKAMHUTE H TEPHTOPHM H 38 TIOJIH-
UHKJIMYHAS HacTaBeH XapaKTeép Ha MHOIC OT Pa3BHUTHTE B HellHMTe NpeAesH MaFMAETHUHA®
MacHBH.. "

2. Mezosofickire npouecn Ha TMA mpes KHMprKHﬂ H cobcTBeHO alMUHCKHSA eTan
ca'ce TPOSABHIN NO LsaaTa IhxiHa Ha CpegHoropdkaTa 30Ha ¢ MaKCHMYM Ha aKTHBHOCTTA'
B He#lHata H3TOUYHA 4acT. Te ca 6GHJM CBHNPOBOJEHH ¢ 06pasyBaHe KaKTO Ha ,’bPBHUHH",:
TakKa H Ha ,,BTopuunu” Pb-Zn, Cu-Mo, pegKoMeTaIH! W IPYTH THTIOBE PYyAHH KOHLEeHTpaLHH.
Hapex ¢ roBa ce cpemar:,,I’bpBHYHU" opyz:maamm 'OT TI0-paHHaTa Naveo30iicka enexa H-oT:
C’bBceM MJ3JaTa" AKTHBH3aUHUS Npe3 NaneoreHa.:

3. Upes natnpase Ha reonpoliecure C MeTORHTE HA aBro/IIOTHATA TeOXPOHONOTHS B
NpefeuTe Ha annmuickara HaTbHaTa obacT B ycaoBusra Ha Muoroerandu TMA npean
BCHYKO ce ONpeReds ,IOPsbKbT" Ha LHGPHUTE, HHTEpNperalusTa’ Ha KouTo TpaAGBa Aa ce
OCBLIECTBSIBA BUHArH B KOMIJIEKC C FeOJOKKHTe -HAOIIO[2HHA, -
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