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1 reoAo2u'lecKu uHcmumym, 1113 CocjJu!l. 
2 Jlpeanpu!l.mue 3a eeocptt3tl'tHu npoy•teaHUJI. u e eoAO~Ko 
!WpmupaHe, 1505 CocjJrt!l. 

D . Kozhoukharou, E. Kozhoukharoua, St. Christou. -The Precambrian of the Northern parts 
of Plana Mt. and of the Vakarel Hills. The Precambrian metamorphics of the northern parts 
of Pla na Mt. and the Vakarel Hills are subdivi ded into two series: Garvanica a nd P lana se­
ries . Garvanica Series is built up of biotite gneisses. At the background of the latter an al ­
ternation of diverse schists, gneisses and amphibolit es is observed. It is al so the enclosing 
medium for the predominating part of metamor phosed serpentinites. Plana Series is repre­
sented by two-mica migmatized gneisses with sparse interbeds of amphibolites, biotite- ' 
two-mica a nd hornb lende-biotite gneisses, and disthene-staurolite schists. The rocks of both 
series underwent a n amphiboli te fac ies metamor phism. They were migmatized during a sub-
sequent stage. . 

Regional greenschist-facies dia phthoresis, contact metamorphism due to Laramide 
intrus ions, and Late Alpine diaphthoresis near major faults and tectonic zones, have been 
sll perimposed over the Preca mbr ian metamorphics during the Phanerozoic. 

C neu.HaJIHH H3CJie.u.saHH51 Bbpxy .u.oKaMopHHCKHTe cKaJIH OT cesepHHTe 4aCTH Ha 
n JiaHa nJiaHHHa H BaKapeJICKIHI pH.U. He ca H3BeCTHH B HamaTa JIHTepaTypa. 

3a TSIX HaMHpaMe OTKbCJie4HH .U.aHHH HJIH CbOOlll.eHH 51 B paoon!Te Ha 8 0 U e 
(1840) ; Vi q u e s n e I (1868); H o c h s t e t t e r (1872); r . 3 JI aT a p -

C K II (1~84, 1885); C T p. .lJ. H M H T p 0 B (1937); 5 0 5I .U. )K He B (1959, 
1960); l1 0 p .U. a H 0 B (1966) H J(p. 

C paBHHTeJIHO no-nbJIHH ca onHcaHHHTa Ha MeTaMop¢HHTe ci<aJIH B J(OI<­

Jia.U.HTe OT reOJIO)KKOTO KapTHpaHe B M 1:25 000 (5 0 Sl .U. )!{ H e B, 1959; 1960; 
C JI a B oB, 1972; K ocT a .1( 11 H oB, 1973) "' ¢ oHJ(OBHTe MaTepHaJI H Ha n1 
(5 0 Sl ,1( )!{ 11 e B, 1974), HO BbB BCH4KH CJiy4a H Te Ca He,l(OCTaTbl.IH H 3a ,l(a Ce .U.O· 

6He npe.u.cTasa 3a eBOJIIOU.HHTa Ha .u.oKaMopHH oT Te3H MeCTa 11 3a H3MeHemuna, 
HaCTbllHJIH . B npe.l(CTaBHlll.HTe ro CKaJIH npe3 <flaHep030H. 
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ll.oKaM6p1111cKHTe MeTaMop¢HTI1 OT Cpe,!I,HoropcKaTa 30Ha ce 01'HaCHT KbM npa­
po,!l,onckHH KOMnJJeKc (K o z h o u k h a r o v e t a l., 1974, 1978). Ha Cbme­

CTsysami1Te reoJJO)KKH Kapni Te ca npe,!l,cTaseHH KaTo Hepa3l!JJeHeH a pxai1 (?)­
npapo,!l,oncKH KoMnJJeKc. CaMo s 3ana,!J,HaTa qacT HaC pe,!I,HoropcKHH I<pHCTaJJHHeH 

6JJoK s CbmHHCKa Cpe,!I,Ha ropa (3 a r o p q e B H JJ.P. 1973) MeTaMop¢HHHT KmJ­
nJJeKc e pa3,!J,eJJeH Ha ,!J,Be CBI1TH: ,!J,OJJHa - aM¢H60JJHTosa 11 ropHa - rHai1cosa. 

B 113CJie,!J,saHara o6JJacT ,!I,OKaM6pHI1cKHTe rvieTaMop¢HTH He ca CTpaTnrpa¢cKH 

pa3lfJJeHeHH 11 YCJJOBHO ca OTHeCeHH KbM apxaHCKH51 KOMn.neKC (C .n a B 0 B, 
1972; K ocT a JJ. 11 H o s, 1973). 

DpOBe,!J,eHl!Te 113CJJe,!J,BaHH51 11 ClleU.11aJIHI1Te npo¢11.n11paHH51 fl03BOJJHXa ,!J,a ce 

OT,!J,eJJ5IT ,!I,Be cep1111. fopHaTa cep115I e · npe,!I,C'I'aBeHa 'OT _nsyCJJIO,!J,eHH MHfMaTI1311 -

paHH rHai1cH. T 5I ' Ce pa3noJJara s1:>px·y ,.e.a:Ha no-nbCTpa cep1151, H3rpa,!l,eHa OT oc­
u oseH cpoH Ha 6HOTHTOBI1 fHaHCH (B pa3JrHlfHa CTeneH rpaHHTH3HpaHH .11 MHfMaTH-

3HpaHH), cpe,ll. KOHTO l.JeCTO a.nTepHHpaT aM<pH60.nHTH, MYCKOBHTOBH H .li.BYC.nlO­
)~eHH lllHCTH, rHai.fcOliJHCT.H H rHaHCI1, ;!1:11.CTeHOBI1 llli1C'f.H 11 •I'HaHCH . .flOCJJOHHO 

cpe,!l, CKaJJHTe Ha Ta3H llbCTpa cep115I ca BJJO)KeHI1 MHO>KeCTBO MeTa11Wpcp03HpaHH 

Te.na OT yJJrpa6a3HTH H cepneHTI1HHTH. . 
Dopa,ll.H 11HTeH3HBHO npOHBeHaTa pa3JJOMH0-6JJOKOBa TeKTOHHKa ,ll.eiicTBI1TeJJ­

HaTa ,!J,e6eJJHHa Ha ,!J,BeTe CepHH He MO)Ke ,!J,a Ce ,!J,a,!J,e C TOI.JHOCT, HOB 6.TJOKOBeTe CbC 

3alla3eHH 110-fOJJeMH llJJOmH OT MeTarv!OpcpHH CKa.nH T51 HaJJ.BHWaBa 1500 m . Oo 

C'blll,aTa npHl!HHa 3a T03I1 pat'IOH nopa.li.H ·MaJJI<aTa nJJom He MoraT ,!J,a ce ,!J,a,!J,aT 11 

T11nos11 pa3pe311 Ha ,!J,BeTe cep1111, KOI1To me 03Halii1M ·KaTo DJiaHcKa (ropHaTa) 

H fapBaHHUJKa (.li.OJIHaTa). 
rapsaH I1ll1KaTa 11 D JJaHCKaTa cep115! ce KOpeJJ11paT CbOTBeTHO CbC cpe,!I,HaTa 

(A2) 11 ropHaTa cepHH (As) Ha npapo,!l,oncKHH KOMnJieKc oT PoJJ.Ol111Te 11 Orpa*ll.eH­
CK115I 6.noK (BeprHJJOB H .ll.p. 1963; Kozhoukharov et al., 

1974, 1978) 11 cue C'blU.HTe cepHH oT Cumi1HCKa Cpe,!I,Ha ropa (3 a r o p 4 e s 

II ,!1, p. !973). 

FapBaH.UU/IW cep U.fl 

Dpe.li.CTasHmHTe 5I cKaJJI1 ce ycTaHOBHBaT s H,!J,KaTa Ha eJJ.Ha CHJIHO 6JJoKoso pa3-

l!JJeHeHa rbHKosa CTPYKTypa c nocoKa oKoJJo 340°, KOHTo me napelleM ll.*aMy-
3oscKa aHTI1KJJHHaJJa . OcseH Tosa H3rpa)K,!J,aT X'bJJMOBeTe 3ana,!J,HO OT YixntMaH 

11 3ana,!I,HOTO npo,!l,bJJ)KeHHe Ha CenTeMBpHHCKHH pH.ll. .li.OKbM 513. ,l1CK'bp" . 

ll.OJJHaTa rpaHHU.a Ha fapsaHHWKaTa CepH5I OCTaBa H3BbH rpaH11UHTe Ha H3-
CJJe,!J,BaHaTa o6.nacT, a ropHaTa c D JJaHCKaTa cepHH, MaKap 11 Ha KbCO pa3CT05I­

HHe, npe,!l,cTas.nHsa nocTeneHeH npexo,!l,. 
fapBaHHillKaTa cepiHI e H3rpa,!l,eHa OT OIIOTHTOBH rHai.fc11, Ha MeCTa 3HalfH · 

TeJJHO l10·CJJ·a6o MHrMaTH3HpaHH OT llJJaHCKHTe, Ha 4H HTO ¢0H a.nTepHHpaT aM­

¢H60JJ J1TH; MYCI<OBHTOBH H .li.BYCJJIO.ll.eH H lllH CTII, rHai1cowi1CTI1 11 rnai1c11, JJ.HCTeHOBH 
l.UHCTH 11 rHatiCH H 6HOTI1TOBI1 ll!HCTH. ll.bJI)KHHaTa Ha npOCJJOfiKHTe BapHpa B llJH­

pOKH rpaHHUI1 OT HHKOJJKO MeTpa ,!1,0 HHKOJIKO KHJIOMeTpa, a ,!l,e6eJJHHaTa HM OT 

CaHTHMeTpH JJ.O 100- 120 m. 
B nol!TH ·U.eJJHH pa3KpHsam ce npo¢HJJ Ha cepHHTa ce cpelll.aT nocJJOHHH TeJJa 

w .nemw oT MeTaMop¢o3HpaHH YJITpa6a3HTH. 
06moTO Bllel.JaTJJeHI1e e, qe B CKa.ni1Te OT Ta311 cepH5I .KOJJHI.JeCTBOTO Ha ¢e.'l,!J,­

IJJllaTI1Te e no-MaJJKO H oco6eHo Ha K-¢eJJ,!J,ll111aT. Te ca no-,!1,pe6H03bpHeCTH, JJHnc­

na CHJIHa M06HJIH3aUHH Ha CaJJHI.JHHTe KOMilOHeHTH H Cal\W OKOJJO BepHHCKI15! 
rpaHHT (B 0 51 ,ll. }I( H e B, 1960) llO·CH.nHaTa ¢eJJJJ.WilaTH3aU.HH H rpaHHTH3al~H51 
JJa rt!aHC~ITe ce 0651CH51Ba C KOHTaKTHOMeTaMop¢HI1Te npoueCH. 
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I - CJJCAOPAOBHKCKH CK8JIII II cjlopMa~UII; 2 - K<)HT8KTII00p0MCIICIIH CKIIJI II; 3 - n naHCKII OJJYTOH; 4 - Typon; 5 - BepUIICKit rpaiiHTII; 6 -
opAoBuK; 7 - AHa6as-cjlunnTOHAen KoMnneKc; 8- MeTaMopct>osupanu cepnenTtti!IITn; 9 - nnancKa cepuR; 10 - aM<I>n<SoJIItTII ; II - fapoaHHWKa 
CCp1111; 12 - B1>3CCA·113ACCAU ; / 3 - p 83JJOMII 
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Ta6naua 1 

MuHipaAtH c&cmas, cmpyKmypa u meKcmypa Ha cKaAume om raplaHumKama eepuR 

.)t 

Keapu 
H aKMtiiOUHKt Ha uunTe CTpy KTypa TCKCTypa 

- --- - -- : - I I 

1. 6HOTHTOBH r Ha ACH WHCT03H3 
HBH'ICCTI 
JICHTO'III3 

2. MycKOBHTOIIH rHallcH I wacrosua 

.3 . .l{syCJIIOJleHH fH3HCH H I WHCT03fl3 
WHCTH 

4 . Awcpa6on-6HOTHTOIIH I HBH'!ecra 
rHai\CH H WHCTH 111HCT03R3 

S . .l{HCTCHOBH WHCTII WHCT03H3 

6. AwcpH60nHTH WHCT0 3H3 
HBH'ICCT3 
M3CHBII3 

7. MycKoeur oBH rHaAco- WHCT03H3 
WHCTH H WHCTH 

8. 6HOTHTOBH WHCTH H WHCT03113 
rHaACOWKCTH 

9 . .l{sycmo.ACHH rHaAco - I WHCT03Ra 
WHCTH H WHCTH 

rpauo6nacroBd 25-35 

rpaRo6nacroaa I 25-30 
nenHAorpaHo6n. l 

nenHaorpauo6n. 30-45 

xereporpaHo6n . I 20-50 

n enHAorpaRo6n. 20-25 

HCM3TOrp3H06JI. o-:5 

nenHaorpaHo6n. 25-55 

nenHaorpaHo6n. 30-40 

I ''""'"P'""''· i 20- 30 
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D o CKaJJeH CbCTaB fapBaHHWKaTa cepHH Ce pa3JJH'laBa OT 0 JJ aHCKaTa C TOBa , 

4e HMa n o -nbCTbp CbCTaB. OT e.n.Ha CTpaHa, o6W.11HT <f>OH Ha cep11HTa ce .n.asa oT 
6 110TIITOBH rHai:iCH C . pa3JJH'IH3 CTeneH Ha <f>eJJ)I.Wfi3TI133U.H51 11 r paHI1T1133U.1151 11, 
OT .ll.pyra, OT pa3H006pa3HIITe no CbCTaB CKaJJI1 , KOHTO Ce npOCJI051BaT C T51X 11 

I<OJITO ce npocne.n.HsaT Ha 3Ha'IHTeJIHI1 pa3CTOH HH5l . He no-MaJJKO sax<eH e 11 <paK­

TbT, lie B T33H Cep11H Ca CbCpe.U.OTO'leHI1 npOHBHTe Ha )'JJTpa6a3H'leH )1.0 033H'leH 

~rarM2TH3bM, KOeTO e XapaKTepHO 3a Cpe.U.HaTa cepHH Ha npapO.ll.OilCKIUI KOM­

IlJJeKC ( K o z h o u k h a r o v e t a 1., 1974, 1978; K oX< y x a p o sa , K oX< y ­
xapos, 1978). 

MHHepaJJHI1HT CbCTas, TeKCTYPHHTe 11 CTPYKT)'pHHTe oco6eHOCTH Ha CKamrre 
OT fapBaHHWKaTa CepH51 Ca )l.a.U.eHH B TaOJJ. 1. 

E.u.Ha xapaKTepHa oco6eHocT 3a Ta3H cep1151 e, qe cpe.n. npe.u.cTaBHW.HTe H · 

CK3JIH 'leCTO Ce CpeW.aT perHOHaJ!HO MeTaMop<f>HH fiOCJIOI~IHii HJ!H CeK)'W.H KBapu­
T)'pM2JI IIHOBH X<HJ!H. 

n A.WiC/Ca cepWl 

0 JJ3 HC K3Ta CepHH H3rpa)K)I.a CeBepHHTe OT)I.eJII1 Ha e)I.HOitMeHHaTa fiJ!3HHHa Me)!<.li.Y 

ceJiaTa l(oKaJJHHe 11 .Uo JJ HII 0KoJJ, KaKTO 11 H3TO'IHHTe 'laCTI1 Ha BaKapencKHH 

PH.ll. i\ reX<.n.y 513. ,YICK'bp" H oKoJJHOCTHTe Ha rp. BaKapen. T H e npe.u.cTaseHa OT 
.li.B)'CJIIO)I.eHH MHfM3TH3HpaHH rHai-icH, KOHTO .ll.3BaT OKOJ!O 90% OT HeHHHH Cb ­
CTaB. OcTaHaJJHTe 10% ce .n.onbJIBaT OT TbHKH npoC.IJOHKH .u.o 10m OT 6HOTI1TOBH 

rHaHCH , l\l)'CKOBHTOBH rHai1cH CbC HJIH 6e3 rpaHaT, aM<f>HOOJ!-OHOTHTOBH rHaHCH, 

a MCj.HIOOJ!HTH H e.U.HO pa3I<pHTI1e npH nocJiaH KaMbK OT .ll.HCTeH- CTaBpOJJHTOBH 
UIIICTH (C JI a B 0 B H .U.p., 1972). 

Ll.s y cmo.n.eH HTe ll'111rMaTH3HpaHH rHai-ic11 cne.u. li!HrMaTH33UHHTa ca n pe-

BbpHaTH a nocnoih!It JieHTO'IHH, nop<f>Hpo6JiaCTH'IHH 11 OIJHH rvJ HrMaTHTH. BcH'IKH 
TeKCT)')JHH pa3HOBH)I.HOCTH Hi\13T e.U.H3KbB Ka'leCTBeH MHHepaJJeH CbCTaB: KHCeJJ 

11JI3rllOI<JJa3-0J!HfOKJ!a3, KaJJHeB <f>eJ!.ll.WilaT, KBapu., OHOTHT, M)'CKOBI1T, 3KU.e­

COpHH l\IHHepaJIH - anaTHT, U.11pKOH, MOHaUHT, OpTHT, rpaHaT, py.n.eH MH HepaJI . 
0T.U.eJJHHTe pa3HOBH.ll.HOCTH ce pa3JI HIJaBaT 110 KOJ!H'leCTBeHHTe CbOTHOWeHHH Ha 

M11HepaJII1Te H 110 TeKCT)'pHO-CTp)'KT)'pHHTe OCOOeHOCTH . 

T e i<CTyp aTa HM e WHCT03Ha, HBH'leCTa H JieHTO'IHa, a CTp)'I<TypaTa JlellH.li.O­
rpaH06JiaCTOBa 11 nop<f>Hp00J13CTOBa. 

0 JJarHOKJJa3bT e Haif-pa3npOCTpaHeHI1H MHHepaJI. l(OJIHI.JeCTBeHO BapHpa 

OT 20-25 .u.o 70%. B n op<f>Hpo6JiaCTOtJ.HHTe Ml1 r MaTHTH pli3Mep11Te MY .n.ocTHraT 

.n.o 3-4 X 8- 10 mm. CbcTasbT:MY s pa3JJH'IHI1Te MHrMaTHTH sap11pa oT An20•22 .n.o 
An2a.3o. H a6mo.u.asaT ce cpaCThU.H npe.li.I1M HO no an6HTOB 11 aJJ6HT- KapJic6a.u.cKH 
:=~aJ<OH . C HJJHO n poMeHeH oT no-KbCHH npou.ec11. 

l(aJIHeBHHT <f>eJJ)I.WJ13T .ll.OCTI1ra .ll.O 30%. 06pa3yBa HenpaBHJIHI1 ,Ape6HH 3opHa 
IIJJH no-e.n.p11 (5-15 mm) c TeH.n.eHU.HH I<bM H.li.110Mop<f>H3bM . E.n.pHTe 3bpHa BKJIIOtJ.­

saT 110H KHJ106Jl aCTH4HO 11 0-)l.peOHH 11Jl3fHOKJ!a30BH 3bpHa, I<Bapu. H aKuecopHH 

~mHepaJJH. Op11 MHrMaTH3aUHHTa K-<t>en.u.wnaT e .u.ocTHrHaJJ 3HatJHTeJIHa M06HJII1 -

3auHH H B MHOfO CJI)'tJ.aH pe3op6Hpa 11 33MeCTB3 11JI3fHOKJJa3a. npoMeHHTe npH 
no-I<bCHHTe npouec11 s KaJJHeBI15l <f>en.n.wnaT ca 3HatJ.HTeJIHH. 

KnapU.bT npHCbCTsy sa s npoMeHJIHBH Cb.ll.bpX<aHHH oT 20 .u.o 35%. 0 6 pa-
3ysa HenpaBI1JIHH 3bpHa B OCHOBHaTa MaCa lfJIH e BKJIIOqeH l10RKHJIOOJI3CTH'li.HO 

BbB <f>eJJ)I.Wri3TOBHTe nop<f>HpOOJJaCTH. np11 IlO·KbCHHTe npou.eCH e HaTpoweH 11 

n pel<pHCTaJIH3HpaJI. 

Cmo.n.aTa e npe.u.cTa seHa oT 6HOTHT 11 M)'CKOBHT B npoMeHJJHBI1 KOJIHtJ.eCTBa. 
OcTa s a uencHo nb pBHtJ.HOTo CbOTHoweHHe MeX<.li.Y nix, 3aW.OTO np11 )I.Ha<f>Tope-

3aTa ce pa3BHBa HHTeH3HBf!a cepHU.HTH~au,H~ Ha q>enALPflaTHT~ 11 MY~KO~HTI1~a· 
U.JHI !HI 6HoTHTa . 
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Ta6naua 2 

MuHepaMH c&cmae, cmpyKmypa u meKcmypa Ha cKa11ume om n1111,HcKama cepuR 

11\IIKepa.-eH C'hCT~I B "fo 
M 

I I I I I 
HI•I!CtiiOII HHe Nl CKUHTe Tenrypa CrpyOCTypa 

Qu PI 11\1 Bl Mn 

1 1J.BYCJIJOAeHH MHrM. rHaACH .lleHTO'IHa rpaH06113CTOIII 20-30 20-40 25-30 5-8 5-10 
HIIH'Iecra o ... Hro-
WHCT03HI KJI33 

2 6HOTHTOBH fB3"CH WHCT03H3 :a:ereporpa- 30-32 3!2-40 0-15 12-20 -
HO~. OJIHfO-
rpaao611acr. K1113 

.IHAe-
SHH 

3 ~yCKOIIHTOBK rHaACH WHCT03H3 nenHJlorpa- 25- 35 35-45 0-10 -
ao6nacros. onaro-

uaa 
4 AIII4>HOOJI·6H01 RTOBK WHCT03Ha rpaHo6nacroaa 25-30 30-35 - 10-15 

rHaliCH HBH'Iecra onero-
KJI33 

5 AM4>H60JIHJK WHCT03H3 HeMatorpaHo- 0-5 40-15 - ± 
M3CHBH3 6nacrosa 3H.Ile3HH 

6 1J.HCTeH·CT311p011HTOBH WHCT03Ha nenH.Ilorpa- 45- 55 - 15-25 
WHCTH uo6nacroaa 

Qu - KBapu ; PI - nur HoK .. a3 ; 11\1 - MHKPO KJI HH ; Bl - 6uorHr ; 11\u - MYCKOBKT ; Ami - uuj>H60JI ; 
Kl - AHCreM; St - cuspoAHT ; Gr - rp&H&T ; Ap- a n&THT; - Zr uHpKOII; Or - .opru; 11\on- MOHI UIIT; 
Tl - THT&HRT ; Tu - rypMUHH 

~0-25 

-

-

15-25 

Ami 

-

-

-

35-40 

50-55 

-

I Kl I St I Gr I ~ I N I 0 I ~ I ~ I ~ 
- - ± ++ + + - -

- - - + + - + +-

+ + 0-5 + + - - - + 

- - + +- - - +-

- - ± + - - - +-

5- 7 5-10 ± + + - - - + 



blfOTHThT OUIIKIIOBe iiO e CHJI!-10 XJJOp11Tli3Hpaii C OTJ].eMlHe 1-la 3118l!HTeJJJJO 

KOJJHlleCTBO P YJl.HH npawec TII npOJl.YKTH. X J10pHTH3aUIHITa e npoHBeHa HepasHo­

MepHo, HOB 30HHTe, Kb}l.eTO e 110-CUJJ Ha, 6HOTHThT e H3J.UlJJO XJJOpHTH3HpaH, pa3-

J{bCaH, pa3JJO>KeH II Jl.e<}>OpMHpaH. 

M ycKOBHTOBHTe mocn11 ca no-eJl.pH, no-J].o6pe 3ana3eHH 11 o6pa3yBaT no­

KOMnaJ<THH CJJOeBe, KOHTO OfbBaT OKOJJO <jleJJJr.wnaTOBHTe npOTOKJJaCTH II Me>KJJ.Y 

pa 3l!yneHHTe ttaCTH Ha HHJJ.HBH,!}JITe, KOeTO noKa3Ba, lie Ca 06pa3yBaHH nO-KbCHO. 

AKuecopHHTe MHHepanu - anaTJ1T, UHpKoH, opTHT 11 MOHaUHT, o6pa3ysaT 

Jl.pe6HH, Henpaau JJ HH n o <jlopMa HJJH npH3MaTHlJHH 3bpHa. TpSI6sa }].a ce no.n.­

ttepTae CpaBHHTeJJJJO nOBHWeHOTO CbJJ.bp>KaJJHe Ha anaTHT B HHKOH XOp1130HTH. 

MHHepaJJHHSIT CbCTaB JJ a OCTaHaJJHTe CKaJJHH pa3HOBHJl.HOCTif , HBHB8lll.H Ce 

K:lTO npOCJJOHKH B Jl.BYCJJIOJJ.eHIITe MlffM8TH3HpaHH fH8lfCII, e J].aJJ.eH B Ta6JJ. 2. 
8 CKaJJHTe OT n naHCKaTa cepHH ce cpew.aT PHJl.KO e}l.HHHlJHif TeJJa OT MeTa­

MOp<J>03HpaHII CcpneHTIIHifTJJ, KOHTO ca 3ana3eHH D ~Jl.K IITe Ha 6y}l.HHa>K-CTpyl<­

TYp11. 

M emaAwpljJ0311fJGHu cepne1unuH.umu 

Tena oT :o.JeTa~Jop<jlo3u paHu cepneHTIIIIIITH ce ycTauoaHnaT 11 n Jl.BeTe .ItOKa~J -
6pHi1cKH cep1111 OT H3CJJe}l.BaHaTa o6nacT. Ho Jl.OKaTo THXHOTo npHCbCTBHe n 

fapBaHHWKaTa CepHH e 3HalJHTeJJHO H Te Ce HBHBaT KaTO Jl.OIIbJJHHTeJJHa xapal<­

TepHCTHKa 33 HeH, B nnaHCKaTa cepHH Ca ycTaHOBeHH CaMO HHKOJIKO TeJJa B OI<OJJ­

HOCTHTe Ha CeJJaTa .[lOJIHH nacapeJI H OOpHKa (<jlHr. 1). 
OT npeJl.HIUHHTe H3CJJeJJ.oBaTeJJH cepneHTHHHTHTe ca npHeMa HH 3a no-w 1aJJ.H 

OT BMeCTBaW.HH fH MeTaMOp <jJeH KOMnJieKC. 0 0 .SI Jl. >K He B H JJ.p. (1960) fH 

npHeMaT 3a .ItOJJ HonaJieo3oHCKH, a C JJ aBo B H JJ.p. (1972) H K ocT a Jl. H­

H 0 B H JJ.p. (1973) - 3a npOTep030HCKH npH apxaHCKa Bb3p8CT Ha )lOKaM6p11H­

CI<IITe MCTaMOpQlllTH, J<aTO fll cpaBHSIBaT C npoTepo30HCKHTe CepneHTIIHIITH OT 

Po.~toncKHH Macuo. 

npoBe}l.eHIITe H3CJJe}l.BaHHH nOJ<83UXa, 4e CepneHTHHHTOBIITe TeJJa Ca 1111-

THMHO CBbp3aHJJ c BMeCTBaW.HTe rH aoKaM6pHikKH MeTaMop<flHTH. Te ce ycTaHo­

BHBaT CaMO B HJJ.KHTe Ha 6yJl.HHa>K-CTpyKTy pH fiOHHKOfa 6poeHIIUOBHJ].HO Hape­

)l.eHH no CJJOHCTOCTTa Ha rHaiiCHTe H !IIHrMaTHTHTe, KbJJ.eTO Ca 6HJJH B:<.teCTeHH 

npe}l.ll MCTaMOp<flH3Ma. no-KbCHO no BpeMe Ha perHOHaJIHIHI MeTaMOp<flli3bt.l Bbpxy 

THX Ca Ce pa3BHJJH 30HaJJHH 06BHBKH C HOBa MHHepaJJHa napareHe3a. 

foJJeMHHaTa Ha cepneHTHHHTOBHTe TeJ1 a e pa3JJHI.! Ha. Mow.HoCTTa m 1 na­

pupa OT CaHTHllleTpH }].0 2- 5- 20- 30- 50 m, a Jl.bJJ>KHH8Ta OT 1- 50 }].0 300m. 
CepneHTHHiiTHTe ca H3rpaJJ.eHu OT xp1130THJJ, aHTHropHT, cepna<f>HT, 6acTuT, 

xnopHT 11 PYJJ.HH liiHHepaJJH - MarHeTHT, xpoMHT 11 neHTJJaH.llHT. 

Sbpxy Te3H liiHHepaJIH no apeMe Ha peruoHaJJ HHH MeTaMop<flH3bi\l o no ­

roJJel\mTe TeJJa ce pa3BHBaT 06BHBKH C pa3JJ!i l!Ha )l.e6eJJJIHa OT TpeMOJJHTOBH , 

Tpe!IIOJJHT· XJJOpHTOBH, TaJJK·TpeMOJIHT·XJJOp iiTOBH 11 TaJJKOBH CKaJ1H, 1<3TO no­

i\18J1KHTe Tena ca H3UHJJO 3aMecTeHH OT HHKOJIKO HJIIi e}l.Ha pa3HOBHJJ.HOCT . Cb­

W.HTe 113~1eHeHHH Bbpxy CepneHTHHHTa ce ycTaHOBHBaT 11 110 JlOMeTaMop<flHH n yK­

H8TIIHI1 B TH X. Toaa l\IHOro Jl.06pe ce Ha6mo}l.aaa B paiiona Me>KJl.Y ceJJaTa 5 opHKa, 

OOepuua H flOJJHHUH, Kb}l.eTO MaJJKIITe TeJJa H3UHJJO Ca 3ai\leCTeHII OT TaJJJ<OBif 

IIJ111 TaJIK-TpeMOJIHT-XJJOpiiTOBH CKaJJH. 

no BpeMe Ha M Hn.taTH3aUHHTa B HHKOH TeJia e np01111KH3JI MeTaTeKT C ner­

M8THT-anJJHTOB CbCTaB, OKOJJO I<OHTO Ce Ha6JIIO)laBa pa3JJH4HO JJ.e6eJJa 30Ha C 

TpeMOJJHT-XJIOpHTOB CbCTaB. 

ronHMa 1.1acT OT cnoMeHaTHTe cepn enTHHHTOBH TeJJa ca uHJJII o6eKT Ha npo­

YliBaHe H eKCnJJOaTaUHH 38 TpeMOJlliTOB a36ecT II TaJJK. n pll 110-l<bClJHTe TeKTOH­

CKil Jl.BH>KeHIHI KOHTai<THTe Ha HHKOH CepneHTHHHTOBII TeJJa Ca p83JJ.BH>Kellll. 
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MeTaMop¢H3'bM 

.lloKaM6pHik KHTe MeTaMopqmTH OT ces ep HHTe OT.ll.eJIH Ha t1JiaHa n JiaH HHa H Ba­

KapeJICKIHI pH.ll. ca npeTbpneml HeKOJIKOKpanw pa3JIHlleH n o spe~1e 11 T im MeTa­

Mop<}>H3bM . 3aTOBa Cera fH ycTaHOB51BaMe KaTO llOJI HMeTaMOp<}>H H CKaJJH, B KOHTO 

MoraT .ll.a ce rrpocJie.ll.HT npouecHTe Ha nporpecHseH perHoHaJJeH MeTa ~wp<}>H3bl\·l 
B aM<}>H60JI HTOB <}>auHeC, MHfMaTH3a UHH , CBbp3aHa C perHOHaJJH H51 MeTaMOp<}>H-

3bM, p eni OHaJJHa ,li.Ha<}>TOpe3a, CBbp3aHa C MeTaMOp<}>H3Ma Ha .ll.Ha6a3-<}>HJIHTO­

H.ll.HH5I KOMilJiei<C B 3eJJeHOUJ HCTeH <}>auHeC, KOHTaKTeH l\l eTat.10p<}>H3bM, npe.ll.H3 -

BHKaH oT .napaMI!HCin n e HHTPY31HI 11 KbCHOaJJrrHikKaTa JJ.Ha <}>Top e3a oKOJJO ro­

JJeM liTe pa3JIOMH II TeKTOHCIUI 301·111 . 

17 pozpecu/jeH. pecuoH.aAeH MemaMoprjJuJ'bM . M uzAtamu3GLfUJl 

CKaJII1Te OT IlJJa i! CKa Ta II r ap Ba HHWKaTa cepH5I ca MeTal\Wp<}>03HpaHH B a l\HfHI­

OOJIHTOB <}>at.lHec - n m Bapoy, a c n op e.ll. cxeMaTa Ha MHHIUHpo (i\1 I y as h i r o, 

1973) Te rrpHHa.ll.Jie.>KaT KbM BTopaTa 6apHlleCKa cepH51 , o npe.ll.emnua MeTaMop­

<}>H3bM, 11pOTeKbJI npH )'Mep eHO BHCOKO HaJJHra He . flo BpeMe Ha nporp eCHB!-11151 

perHo Ha JteH MeTaMop<}m 3bM ca ce <}>op MHpaJI H cJieLI.HHTe MH He paJJHH n apa ­
reHe3H: 

- npH KBapu-<}>eJI.li.WilaTOBHTe CKaJJ II : OJlllfOI<Jia3, KaJllleB lpeJI.ll.IIJna T, l<Bapu , 

6 IIOTHT, MYCKOBHT, r pa HaT (aJIMa H.LI.HH) ; 

- n pH neJIHTOBHTe Cl<aJIH : KBapu, OJI Hf OKJia3, 6HOTHT, l\IYCKOBHT, .li.IICTeH , 
CTaBp OJI HT, aJIMaH.li.HH; 

- rrpH 6a3H'IH HTe CI<aJIW 0611 l<HOBeH a M<}>HOOJI , a H.ll.e3 HH , e nH.ll.OT. 

HaJIH'IHeTo Ha THnoMop<}>HHTe MHHep aJI H .ll.HCTeH H cTaspoJIHT onpe.ll.eJJH 3a 

CKaJIHTe OT fapBaHH LU KaTa cep HH )I,HCTeH-aJIMaH.ll.HHOB cy6<}>auHeC ( Ta6JJ. 1) , 
a 3a CI<a.IJ HTe O.T flJJa HCKaTa cepHH - - CTaBpOJIHT-am la H.ll.HHOB cy6<}>auHeC (TaOJJ. 2). 

flpH n pOHBeHaTa MH f l\laTH 3aUHH 13 e.ll.liH 110-l<bCCII eTan Ha perHOHaJJ HH 5l ~le­
Ta l\'IOpqHI3bl\1 e HaCTbllHJia 3 !-la'IIITeJI Ha M06HJJ H3aUH5l Ha CaJIH41HITe l<OM llOHeiiT II 

Ha 1\ISICTO - Bb TpeUHJa M06HJI H3allH5I H npepa3npe.ll.eJ1CHHe Ha I<OMilOHeHTHTe. 

H HMa 6eJie3H 3a .ll.bJJ60'IHHHO n p HBHaCH He 11a MaTep HaJJ. Llo6pe ca 3a n a3eHH nbp­

BH'IHwre JIHTOJIO>KJ<H r p aHHUH, KaTO c pe.ll. MHfMaTHTHTe ce Cp enlaT TMIKJI npo ­

CJIO(I I<H OT nta irCH I I ma HCOII I HCTI I, lle3acerllaTII OT M H r MaHI3alU I HTa. 

!!. uarjunope3a 

Yhta perHOHaJJ HO HJIOlUHO pa3BHTHe B H3CJie.li.BaHaTa 06JiaCT, HO 110 HHTei·I 3HTeT 

e npoHseHa He paBHOMepHo. H afi-CHJI HHTe npoMe HH ca s 6 .ri H30CT c rpa HHUaTa 

.li.OKaM6p 11 t'r - ,!!.Ha6a3- <}>HJ1 11T011.ll.eH KOMITJieKC (13 0 5I,!!. }I( 11 e B , n a H a J:i 0-
T 0 B a , 1966) . 

.UHacjnope3aTa ce H3pa3HBa B aecpop~1auuH Ha p emo11aJJ HO~IeTar.Iop<}>H HTC 

CKaJIH 11 MI1HepaJI H OT aM<}>H60JIHTOBH5l <}>auHeC 11 3a~leCTBaHeTO liM OT HO-H II CI<O­

Tel\mepaTypHH M I1Hep aJI H. II.Ha<}>TOpHTHHHT e<}>eKT 3aBHCH OCBeH OT JJOKaJ1HOTO 

ITOJIO.>KeHHe Ha CKaJJ I1Te H OT TeX HH fl BH.ll.. 

Oco6eHo HCHO .li.Ha<}>Tope3aTa e npoHBeHa B r HaHCHTe 11 M HrMaTHTHTe. CJ<a­

JJ HTe ITOBCeMeCTHO Ca KaTaKJJa3HpaH H H Ha MeCTa M HJIOHHTH3HpaH H. Yi BH'IeCTII­

Te H JieHTO'IH H Ml1 r MaTHTH HOCHT 6eJie3H Ha .ll.e<}>opMaUHH , KOHTO Ca H I npeBbp­

HaJI H B HHKOH )''laCTbUH n p11 BTOpH'IeH 6 )'.li.11Ha.>K B TeKTOHCKH ITCeB)l,OOlJHH HJIII 

11CeB.ll.OilOp<}>Hp06JiaCTHlJHH rHaHCH H MHrMaTHTH. flCeB.ll.OOlJHHTe H ITCeB.ll.0110p­

CI)I(pOOJiaCTHTe BbB BCH'IKH c .TJ y 'laH ca HCHO pon1p aHH. PerHOH aJJ HOMeTa~!Op<}>­
IIIITe ,0'1 !1" ll n o p<}>H p 06JJaCTH CbU.I,O Ca .n.e<}>Opl\1Hpa HH - CllJieCHaTH H p OTH p a HH. 
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Doll M11Kpoct<ona ce Hao.mo.n.asa pa3BHTHe ua KaTaKJJacntl!Ha H mtl<po­

<j)Jia3epHa CTpyt<Typa. foJJe~JJne cpeJJnwnaTOBH nopcpHpo6JJ a CTII ca HaTpo w e HH, 

OC06eHO B n e pHcpepHHTe CH 4aCTH Ca CHJIHO C)I.p06eHH H '!aCT OT THX Ce CMeCBa 

c MaTepua JJa OT OCHOBHaTa ~taca. OCTaHaJIHTe 4aCTH Ha nop<jJHp06J1acn JTe c a 

4eCTO C OTBOpeHH nyKHaTHHH , pa3MeCTeHH , pOTHp<!HH, a Ji aM eJHJTe Ha n JiarH O­

KJia3 HTe H OrbHaTH. Do nyKHaTHHHTe ce pa3BHBa KbCHa JIIHHe p aJJ Ha aCOU.HaU.HH ­

MYCKOBHT H KBapu. 

Oco6eHo xapaKTepHa e ?.IHKpocpJJa3epHaTa CTpyKTy pa . B c KaJJ HTe c e o cpo p­

w n .1eW,006pa3HH y4aCTbU.H , OKOHTypeHH OT ?.I YCKOBIITOBII HBHUII , 113rp a)I.eHII 

OT CHTH03bpHeCT TeKTOHCKH o6pa6oTeH MaTepHaJJ - cpeJJ)I.Wna TH , KBa p u., cepH­

I~HT. B no.n.o 6HH y4aCTbU.H KBapu.bT JaeMa 3Hal!HTeJJHa 4aCT OT MaTepHaJJa , .n.opn 

1151Kb)I.e Ce Oopa3 yBaT IIOl!TH l!HCTO KBapuOBII CerperaUHH . DpeKpHCTaJJ H3H paJJ B 

)'CJJOBIIH Ha )I.HHaMOMeTa~wpcpH3Ma, KBapU.bT npOHBHBa xa pa KTe pl-1 0 JII 0 3 a ii4HO­

IIBHl!eCTO BbJIHOBH)I.HO OOTbMHeHHe - , l\IOpTap CTpyKTypH'· . 

.QHacpTOpHTHHTe H3~1eHeHHH npH WHCTIITe Ca Cblll,O )I.ecpOp MaL~HOHHH - CHJIHO 

OfbBaHe, cpopMHpaHe Ha JIIHKpOrbHKH 110 CJIIO)I.eHHTe IIBHUH. H HIICKOTeMIIe pa­

T y pHII H3MeHeHH51 - CIIJJ Ha XJJOpHTII3aU.HH Ha OHOTIITa, al\lcpH60JJ a, Cblll,O CI1JIIIa 

cepHUHTH3aU,H51 Ha cpeJJ)I.UJOaTHTe. 

MycKOBHTH3 aU.H51Ta e xapaKTepeH npou.ec , CBbp3aH c n.HacpTope3aTa. 3 a­

nol!sa c HHTeH3HBHa cepHU.HTH3aU.HH no cpeJJll.WIIaTHTe . npo uecbT Ha M YCI<OB H­

TH3all.lt51 Ha 6HOTHTa He e HCHO Ha6JIIO)I.aBaH, He MO)f(e )I.a Ce Ka)f(e KaTer opH4H O 

KaK e npoTeKbJI (He)I.OCTaTbliHO Ca }l,aHHHTe) . 06al!e H306H JJ HeTO Ha MYCKOBHT, 

KOHTO 06pa3yBa HBHU.H r JJaBHO OfbBalll,H Ce OKOJJO npOTOKJJa CTIITe H HaBJJ H3aW,H 

B nyKHaTHHHTe Ha pa3MeCTBaHHTe llaCTH Ha e}l.HH H Cb lll, KpH CTa JJ, 0 6TH4a lll,H H 

MHKpocpna3epHHTe yl!aCTbli,H, e Belle COJIH}l.eH }l.OBO}l. , lie M YCKOBHTH3aU.HHTa e n o ­

KbCHa OT .n.ecpopMaU.HHTa Ha nbpBHl!HHTe MeTaMopcpHTH . Ba)f(HO Ja xapaKTepu­

CTIIKaTa e, 4e MYCKOBIITOBHTe JliOCnH ca t.IHOfO e}l.pH. 8b3MO)f(H0 e !\I YCKOBI1TH3a­

UIIHTa Lla ce e pa3BHJJa 3 a CMeTKa Ha lleJIHTOBHH MaTepH aJI, n oJJy4e H OT cpeJJ}l.­

l ll llaTIITe np11 pa3TpOWaBaHeTO Hl\1 H CTpHBaHeTO Ha nepHcpepH HTe y lfaCTbll.H . 

06pa3y s a HeTo Ha TOJJKOBa e.n.pomocneCT MYCKOBHT npe.n.noJJa r a pa36Hpa ce H 

e}l.Ha 110-BHCOKa Tet.mepaTypa B paMKHTe Ha 3eJJeHO WIICTHII H cpauHeC . 

K onma K men AtnnG.Mop(pU37J.M. 

HaJJO)f(eHH KOHTaKTHOMeTaMopcpHH npou.ecH ce ycTaHOBHBaT s nepHnJJ y ToHH4-

HIITe 4aCTH Ha JlapaMHHCKHTe HeOHHTPY3 HH. Te 3aCHraT .n.oKaM6pHHCKHTe MeTa­

MopcpHTH OT DJJaHcKaTa H fapsaHHUJKaTa cepHH , cKaJJHTeHa JJ.Ha6a3-cpHJJHTOHJJ.­

Hif51 KOMnJJeKC H T y pOHCKHTe Ce}l,HMeHTH OT HBHUaTa C. )l\eJJe3HHUa .ll,O Bp. J\1 aHa ­

CTHpHW,eTO. 

KoHTaKTHoMeTaMopcpo3HpaHHTe cKaJJH o6HKHOBeHo o6xsaw,aT e.n.Ha TH CH a 

HBHU.a OT 150- 250 m B 30HHTe . Kb.ll,eTO KOHTaKTHTe Ha MarMeHHTe TeJJ a c a CTpbM-

1111 . DpH noJJeraTH KOHTaKTH HJIH no.n,J eMHH Bpb3KH liJe)f(.n,y TeJiaTa HJJ H nbK npu 

CHJIHO B}l,a}l.eHH anocpH3H BbB BMeCTBaW,HTe CKaJJH Ta3 H n JJOW, 3Ha4HTeJI HO Ce yse­

.lH'Ia Ba {cpHr . 1) . 
DpH .n.oKaM6pHHCKHTe MeTaMopcpHTH KOHTaKTHHHT MeTaMopcpH3b M ce Ha JJar a 

BbpX y TSJX , CJJ e.ll, KaTO Ca 6HJJH nO}l,JIO)f(eHH Ha perHOHaJJHa nJJOW,Ha .ll,HacpTope3a 

II Ce H3 pa3 SJBa B 6HOTHTH3aU.HH, OKBapU.HBaHe, TypMaJJHHH3aUHH , Oflpa3yBa He 

11a aH}l,aJi y3HT, CHJIHMaHHT H KOp.ll,HepHT. 

6HOTHTH3aU.HHTa e HaH·HpKO H3pa3eHHHT npouec . .D,HacpTOpH3 HpaHHTe H 

KaTaKJJa3HpaHH .ll.BYCJJIO}(eHH H MYCKOBHTOBH rHaHCH 11 MHrMaTHTH B KOHTai<T· 

HaTa 30 Ha BH}l,HMO Ce Ha6oraTHBaT Ha JJ.pe6HOJIIOCneCT llepBeHHKaB, CBe)f( 6HOTHT, 

KOHTO HJJH e paBHOMepHO npbCHaT H3 CKaJiaTa, ,HJIH o6pa3yBa HBH'Ie CTH H neT· 

HeCTH CerperaU.HH. JlJOCnHTe Ca H}l,HOMOpcpHH, JJ.pe6HH, HO 6e3 CJJe.ll,H OT }l.ecpo p-
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MaUmt, KOeTo ro pa3rpaHHliasa oT perHoHaJJHOMeTaMopqmHH 6Honrr. Do.IJ. MHKpo­

cKona HCHO Ce Ha6JIIOJJ.aBa 38t.teCTBalleTO Ha JJ.Ha<jnopHTIIIHI XJJOpHT OT 6!-IOTHT. 

J\<\yCKOBHTbT Cblli;O npeTbpn5tBa npeKpHCTaJJH3aUHH B KOHTaKTHaTa 30Ha. 

fiOHBHBaT ce JJ.Ha6JJaCTHl.JHH npopaCTBaiiHH nm p.H6eHa J<OCT, KOeTO e 6eJJer 38 

6bp3a npeKpHCTaJI H3aUHH. 

OKsapuHsaHeTo e l.feCTO npouec, cbnpoBo.IJ.eH c nHpHTH3aUHH. Pa3BHBa ce 

110 30HH, nyKHaTHHH HJJH OKOJJO THX 110 JlbTH Ha HH~HJITp8UHOHHOTO npOHHK­
B8He. 

AHaJiorHl.fHO e npoHHKBaHeTo Ha Ksapu.-TypMaJJIIHOBHTe }KifJJII , KOHTO, oc­

aeH l.fe npeCHl.JaT rHaiicHTe, B J\IHOfO CJJyl.JaH Ca rtOCJlOHHO BMeCTeJHI. 

8 KOHT8KTHaTa 30Ha l.feCTO Ce llOHBHBa JJ.p e6H03bpHeCT OpTIIT. 

OcaeH 06W.OTO ,OCBe}K8B8He" Ha CKaJI HTe OT KOHTaKTHaTa 30118 C H30pOeHJITC 

npoueCH OC06eHO XapawrepHO C H fi051BHI38H eTO B Hefl H8 CHJIHJ\18HHT (~H6pOJJ IIT) , 
KOpJJ.HepiiT II 8li.II.8JJY3HT, OTOeJHJ38111f OT CT. 50 H JJ. >I< II e B ( 197 1a, 19 74). 

K 7JCH.Oaltn utictw <JuaqJmOpl'.1a 

Pa3BHTa e 113KJJtotnJTemw BbB spb3Ka c roJJel\uJTe pa3JIOWtBaHHH rnaBHO 110 

JJ.BeTe OCHOBHH CHCTeMH CeBepOH3TOl.JHa 11 CeBep03alla)I.Ha. Pa3JJOM HTe, KOI1TO ca 

CTapH 110 3aJJO}KeHHe npH HeKOJJKOKpaTHOTO CH Q}KHBHBaHe, ca 06pa60THJHI B 

3Hal.JHTeJJHa cTeneu ci<aJIIne, I<OHTo npecHl.faT. 8bpx y JJ.OKalii6pHt'.icKHTe t.~eTa-
1\Iop~HTH TOBa MHOrO JJ.06pe Ce Ha6JIIO)I.aBa npeJJ.HMHO B flnaHCKaTa l.JaCT, K'b ­

JJ.eTO KbCHOaJJilHHCKaTa JJ.Ha~Tope3a 3aCHra BCHl.JKH CllOMeHaTH JJ.OTYK MeTaMOp~H II 
H~MeHeHHSI, BKJJIOtJHTeJJHO H I<OHTaKTHOMeT8l\IOp~HHTe HBJieHH51, npe.IJ.H3BHK8HH 

OT fiJJaHCKHSI llJJYTOH. 

8 pa3JJOMHHTe 30HH C pa3JJHtJHa JJ.e6eJII1Ha (oT 0,30 JJ.O 5- 6 m) JJ.OKaM6pHH­

CI<HTe CKaJJH Ca CHJ!HO MeXaHHl.JHO o6pa6oTeHH C npOS!BH Ha KaTaKJJa3 H MHJ!O­

HHTH3aUHH . CJJIOJJ.HTe ca npeabpHaTH a XJJOpHT H cepHUI1T, KBapUbT H ~JIJJ.UI­
naniTe ca CHJJHO Hal.fy neHH, poTHpaHH H nJJ yaaw.H B e.IJ.Ha n eJIHTOBa Maca cbc ce­

PIIllHT. Ha lltecTa npu no-aKTHBHH JJ.BII}KeHHn Te3H o6pa3yBaHHH ca CHJJHO ynJibT­

HeHH H npeBbpHaTH B CHBOl.JepHH YJJTpaMHJIOHHTH, B KOHTO ce Ha6JJ IOJJ.aBa IIBII ­

I.JeCTOCT, CbBTI8JJ.8ll~8 C fi0COK8T8 Ha p83JIOl\IHTe. 

' 8 HaCToHw.e · speMe e TPYJJ.HO JJ.a ce HanpaBSIT naJJeoTeKTOHCIHI pe((OHCTpyK­

UHH H .n.a ce Bb3CTaHOBH JJ.et'.iCTBHTei!HaTa CTPYKTypa Ha .n.oKaM6pHikKHTe MeTa-

1\top~HTH OT H3CJle)I.BaHaTa 06JiaCT. 0 TKbCBa HeTO Ha T03H 6JIOK OT e.IJ.HHHaTa JJ.O­

KaM6pHHCKa OCHOBa Hati-BepOHTHO e CTaHaJJO OW.e B Hai.JaJIOTO Ha ~aHep030H II 

BKJIIOI.JBaHeTO lilY 110-KbCHO B aJJilHHCKaTa HafbHaTa CHCTeMa e H8JIO}KHJIO CBOH 

OTiletJ8TbK, KOHTO B MHOrO OTHOWeHHH 3aJJ HI.JaBa HJIH 110-CKOpO He Jl03BOJIHB8 

pean Ho JJ.a ce Bb3CTaHOBH .n.oKaM6pHHC((HHT CTPYKTypeH nJJaH. 

VIJ-ITeH3HBHOTO 6JJOKOBO pa3tJJJeHHBaHe Ha JJ.OK8J\·t6pHH, 3a llOI.JH8JIO OW.e npe3 

naJJe030H 11 llj)OJJ.bJI}KifJIO npe3 KBaTepHepa , Ce KOHTpOJIHpa OT JJ.Be OCHOBHII 

pa3JlOMHII CHCTeMH - C3 280-300° 11 CVI 15- 35° (~Hr . 1) . 8 3aHMOQTHoweHHHTa 

Me}KJJ.Y TSIX Onpe)l.eJIHT pa3JI H'I.HH flO rOJJel\IU Ha 6JJOKOBe, B KOHTO Ca CbXpaHeHII 

'1.3CTH OT OTJJ.eJIHH JJ.OKaM6pHHCKH fbHKOBH CTpyKTypH. . 

OT 3anaJeHHTe CTPYKTYPH a no-roJiel\IHTe OJIOKOBe ce JJ.06Hsa sneHaTJieHJ:Ie, 

tJe 3a .n.oKaM6pHikt<H51 ..:TpyKTypeH nJJal,l ca xapa1(:repHH KynoJJOBHJJ.HH ctpyKTypH, 

Ha MecTa cna6o YJJ.bJJ}KeHH H opHeHTHpa HH Ha C-C;3 oKo.no 340°. Cbc cbmaTa no­

coKa e H n}KaJ\I Y30BCKaTa aHTHI)JtHHaJla, I<OHTO O~OpMH Hai1-H3TOI.Jf{aTq. '-jaCT Ha 

H3CJJe.n.sa~;~aTa o6Jtac;r (~wr. 1) .. ,8 5l.IJ.I)aTa J.t ce pc;I3KPf:IBaT cKaJJIITe OT tapsa HHU J­

KaTa cepHH, a a nepH~eptiiiTe 30H ii Te311 OT [IJJaHcKaTa cepmt. 
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: r1o)J.06HI1 CTPYKTYPH ce YCTaHOBHBaT cesepHO 11 3ana)J.HO OT ra3H rl>HKa, 

HO ' CbC 3H8411TeJJHO IIO-M8J1KH pa3Mep11 : 

AHaJJorH'IHH ca· i1 CTp)'KTYPHTe B" eJJ.HH Tel<TOHCKH 6JJoK Ioro3ana)J.HO oT c. 

)loJJHH IlacapeJr 11 IOmHo OT ·C .. 6opuKa . 

. OcaeH nowrH cesep-10>KH11Te CTPY '<TYPH ce ycTa,HOBHBaT 11 TaKHBa c nocoKa 

JI3TOK- 3a n a)J.. tosa ca TiayHo'Bc'KaTa 8HTI1KJ111H8Jl8 (C J1 a B 0 B 11 )J.p., 1972), 
6opHKCKaTa aHTHKJJHHaJJa 11 pa3nOJJO)f(e.HaTa IVJe)KJJ.Y THX 6a6eHCKa CHHKJJHHaJla, 

CIIIIK.JJHHanal-a no 3ana)J.HOTO npe>JJ.b·JJ)f(eHHe Ha Cen TeMBp11HCI(I151 p11JJ. H JJ.p . 

Ta1ta lJe 11 Tyi<· s JJ.OKaM6pHH oT 3anaJJ.HOTO CpeJJ.HOropHe ce ycraHOBHBa JJ.BY­

nocolJeH rbHKOB CTpOe)f(, xapaKrepeH 11 onHcaH 3a JJ.OKaM6p.HH OT PoJJ.oncKHH Ma­

CHB (K o )f( y x a p o s, 1965; B o n · 11 o' s, _ K o )f( y x a ·p o s, ·1968). 
Ha cpoHa Ha roJJel'vnne crpyi<TYPH oT JJ.0I<aM6pHikKHH er,an ce ycraHoBsiBaT 

rl>IIKH OT BTOp ll II Tpenl 110p51JJ.bK, KaKTO II )J.e<pOpMaLJ.HII OT eTal ta i l a Ml1l'M8TI I:l8-

U.HHT8 - M8J1KH r bHKH , 6y)J.HH8)f(-CTp yKT)'p11 ,' 30HII H8 Cp513B8 He It )J.p., 38 xa ­

paKTepHCTHKaTa Ha t<OIITO e n eooxo: tmto npoaeii<JJ.aHeTo 11a cneturaJtiiH cTp yK-

Typntt H3CJ1e)J.B8HII51. \ 

CTpyt<Ty pHHTe ~13MeueHHH, nacrbliiiJJII n t toKaM6pni1cKwre cKaJJH acJJeJJ.­

cTaHe )J.H8cpTOpe38T8, H8H- 51CHO Ce Ha6JJt0)1.8BaT Ha rpaH HLJ.8Ta C )J.Ha6a3-cpHJJI1TO­

H)J.HI15l t<OMnJJeKc (6 o H )1. >1< 11 e s, Il a H a i1 o To B a, 1966; K o )f( y x a -

p o s, .U a 6os c t< 11, 1979). TaM B KaTaKJla311TI1Te H MHJJOHHTHTe, pa3BI1TH n o 

J{BYCJJIO)J.eHHTe Ml1rM8TI13Hp8HH rH8HCI1, Ce YCT8HOB51B8 W11CT03HOCT, cy6napaJJeJI118 

H8 1'8311 B JrHa6a3-cpHJJI1TOH)J.HI15l t<OMilJleKC, KOHTO ce MapKHpa OT Op11eHT11pOB­

K8T8 H8 HBHU.HTe, H3rpa)J.eHH OT HOB006pa3)'B8HHTe MHHepaJJH - XJJOpHT, CepH­

U.HT H KBapu.. I\.Bapu.-cpeJJ)J.Wfi8TOBI1Te cpparMeHTH Ca 113TerJJeHH JJeW.006pa3HO no 

f!JIOCKOCTI1Te Ha WI1CT03HOCTT8 H Ha MeCTa f!OK83B8T Heoco6eHO HCHO H3pa3eua 

cTpbMHa JJHHei:'IHOCT. B no-cna6o 3acerHaTHTe y'laCTbU.11, H3rpatteHI1 OT JJ.B YCJJ tO­

tteHI1 11 MYCKOBHTOBI1 MHrM8TI1311p8HI1 rHai1cH, WI1CT03HOCTTa Ce onpe)J.eJI H OT 

OpHeHT11pOBKaTa Ha MYCKOBI1TOBI1Te 11 6110THTOBHTe Jli0Cill1 H HB11U.ll. 

CbaCeM pHttt<o a rHatic~ITe ce Ha6JJIOttanaT cpparMeHTH OT CTapH (sepowr11o 

)J.OK8M6pHi:'!CKH) 1130KJIHH8JIHH fiO)J.06HH rbHKH CbC C8HTHMeTpOBI1 p83MepH, C 

113TerJieHI1 11 p83 KbC8HI1 t<p11JI8 11 cy6xop1130HT8JIH11 wapH11pH. C THX e CB'bp3aHa 

CJia6o H3pa3eHa cy6XOpH30HT8JIH8 JIHHeHHOCT H8 KBapu.-cpeJJ)J.lllfi8TOBHTe arpe­

raTI1. YcTaHOBSTBaT ce 11 no-KbCHI1 KHHK-30HI1 , opHeHTHposKaTa Ha KOHTO npH­

oJJII3 tneJJHO CbBI18J{8 C p83J10M HH51 KJIH£l8)f( £l )I.Ba6a3-cp11JJHTOH)J.HH51 1\0~III Jlet<C 
11 KOHTO, O'l.eBHJJ.HO ca CHHXpOHHJ;l c Hero. · · • · v 

5IcHo .H3pa3eHH ,U.ecpopMaU.HH ce ycT!'!HOBHBaT ll BbB apb3K~ c ~.He.ztpHsaHeTO 
Ha •IlJJaHCKHST nJJyToH. B n oae'leT<? cJJylJaH .ii.oKatvt6p"!HCKHTe cKaJJH B 30Ha·l'a ~a 
KOHT8KTHHSl MeT8MOp<!>H3bM ca npeOpHeHTHp8HH 11 110COK8T8 H ~:t CbBnaM C T,8311 

Ha 04epT8HHSTT8 Ha riJl YTOHa, a H8KJ10HbT Ha illi1CT03HOCTT8 HM 04epTaBa nepH­

n JiyTOHH'IHa KynoJJOBHJJ.Ha CTPYKTypa, t<OHTO e H3BecTua KaTo IlJJaHCI<a attTH­

KJIHHaJla (6 o H tt 11< He B, 1971, K ocT a JJ. H HoB 11 ttp., 1973). 
flpOHBHTe Ha KbCH08Jlll llHCt<aTa )J.HacpTope3a Ca CbllpOBO)J.eHH OT )J.eCTp yt<­

THBHH )J.BH)f(eHHSl, KOHTO Cb3)1.8B8T 30HH H8 CpST3B8He. flo-rOJJeMHTe p83J10MII npe­

CHlJ8T 11 pa3MeCTB8'f CTpyKTypHTe, oopa3yBaHH npH CllOMeHaTHTe Be4e Tei<TOHCI<II 

eTanH, 11 ·OcpOpMSTT CbBpeMeHHHH 6 JIOKOB' CTpOe)f( Ha · T33H '18CT 01' 3an8).l.HOTO 

CpettHo'ropHe. 

'BCH4K!'f '1136poeHH npOU.~Cl:l H .STBJfeH~_H B )J.OK~MUP}Hi OT H3CJle)I.BaHaTa o6JI.aCT 

ca xapaKTepttH 3a C p e)J.HoropcKaTa TeKTOHCKa 30Ha. ·Oco6euo 3Ha'leHHe HMa pe­

. rHOH'aJJ HaTci )I.Ha<!>Tope3a, KOHTO C~ 51BHB8 K8TO XapawrepeH 6eJJer 38 KpHCTaJIHH­

.~ HHTe 6iJoi<qae·: BKJIIO'IeH H B AJ1 1111HCK8Ta ~arbHaTa CHCTe~I a, H MO)f(e )J.a CJIY)f(ll 

. K8!0 Kpu:re·pH,I;i 3a OQ-peJ{eJJHHe 11p11
1
H8Jt1¢)f(fi0CTT8 Ha HHKOH )J.OKaMpp~lHCK~i oppa-

3'y8"8H.IHI , H3lV!"Hp·aW.11 Ce . . B tt e noc.pe)J.CTBeHa 6 JHI30CT, HO HeBKJIIO'Ie.HH B <;::Tapa­

. n.Taut'rHCKaTa, C pettt iOropct<aTa; Ca i<a p-CTpaii)J.)f(aHCKaTa 3.o'Ha · H Kpa HU.l.eTo . 
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