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['naiic-rpanutn B M3rounute Popomnu

E. Koxyxaposa, [1. Kosxyxapos,
He. 3acopues, He. Boanos

Teonozuneckn urcmumym, BAH, 1113 Cogun

E. Kozhoukharova, D. Kozhoukharov, 1. Zagorlev, I. Boyanov — Gneiss-granites in the East Rhodopes.
Magmatic bodies of gneiss-granites have been found in the Byalareka dome structure, East Rhodopes.
They show intrusive contacts with the rocks of the Prerhodopian (Ograzdenian) Supergroup and con-
tain pieces of the hosting gneisses and amphibolites. The gneiss-granites themselves are likewise me-
tamorphosed — partially recrystallized and of schistous structure. According to mineral and chemical
composition they correspond to normal granites with transitions to granodiorites in the peripheral
parts of the bodies.

The presence of xenoliths of metamorphosed rocks indicates that the primary granites were
intruded in an already metamorphosed and structurally shaped rock complex which later was subjec-
ted to a second metamorphic and structural activization. The latter is expressed in the development
of a new metamorphic paragenesis in amphibolite facies and of a secondary schistosity Sy which affects
also the granites. The gneiss-granites are an i mportant marker event which divides two phases of meta-
morphism and deformation.

IlpossBuTe Ha mpeameTaMopdeH KHceal MHTPY3HBEH MarMaTH3bM Ca YCTAHOBEHH 34 IIbPBH
nsT B Cakapckus 6510k (B o s Ho B U Ap., 1965), kbaeTO NPOAYKTHTE MY Ca ONMHCAHH KATO
JlecoBckH rHafic-rpaHuTH. Ilo-KbCHO HAMHUHETO Ha TO3H MArMaTH3BM Oellle JOKa3aHo H B
MapuikaTta 30oHa B okoJHocTHTe Ha CuMeonosrpax (Kox yxapoB u ap., 1968;
KoxyxapoBa, Koxyxapos, 1973).

OTnu4yxTeNHA YepTa Ha THAWC-TPAHHTHTE €, Ye Te NMpecHuaT H BKJIIOYBAT KaTO MHOTO-
6pOAHH KCEHOJHTH KOHCOJMAHPAHH H Bede MeTaMopho3HpaHH CKalu — THAaHCH H aMbH-
6OJTHTH, a CBUIEBPEMEHHO CAaMHTE Te ca MeTaMop(o3UpaHy H ca NPHAOOHIH U3IAJIO IHCTO3-
Ha TeKcTypa, NnapaJjesHa Ha WIHCTO3HOCTTa Ha BMECTBALLUTE T'H MeTaMOphHTH.

Ilpe3 nociiegHuTe TONMHH aHAJOTHYHH FHANC-TPAHUTOBH Tesla 651Xa OTKPHTH B M3Tou-
HuTe Pogonu (KoxX yxapos uap., 1985 Or npeaumuurte uscnenosatend (M B a-
HoB, 196l; Boaunos uap., 1963) Teau MarmMenH Tesna ue ca orbenssanu. CaMo B ai-
KaTta Ha DBesopeykoTo molyBaHe Ha 3HauuTeJHa [JIOW, B KOSTO MONajna Haf-rojJsMoTo
TAJIO0, CKAJIUTE Ca OMHCAHH KATO XOMeOBNACTHYHH aHATEKTHTH, TJIOL Ha MHFMAaTH3aUKOHHH
npouecH (BossHoB u ap., 1963).

1 Koxyxaposn, ., E. Koxyxaposa, Us. Bosanosn, Hs. 3aropdues. 1985,
%‘,bm'aa, gROl-?K H MeTaMopdH3bM HA NoKaMOpHAcKuTe KoMnyeKcy ot MaTouropoaonckua 6aok. Feoponn,
H na .
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[eonoxko nosiokeHWe Ha rHafc-rPaHUTHTE

B Mstounute Pogonu raafic-rpanuTy ce yCTAHOBABAT B ABA JIOKAJHUTETA, KBIETO MPECHYAT
ckanute ot [lpapononckarta (OrpaxneHcka) Haarpyna. B nmbpBHA JOKanuTeT — saKaTa
na BesnopeukoTo noayeaue, Te ca BmecTeHH BCpen ckanauTe Ha CTpakenkarta rpyna. Bep
BTOpHSI — ceBepHaTta nepHdepHs Ha THHTSIBCKOTO NOAYyBaHe (3anajHo ot c. Beaonoain)
M B lo1HATa Ha P. KB36uokaepe (3anajiuo or ¢. MaHoJ0BO), Te mpecHyaT cKanure Ha THH-
TABCKATa IPYNa M ca NpelCcTaBeHH OT HSIKOJKO MAJKH Tesa ¢ pasmepu o 10 kB. m, kouto
110 nerporpadcka XapaKTepHCTHKA ca €AHAKBU C THAaAC-TPAHHTHTE OT N'bPBOTO HaXORMILe.
ITo umero Ha BesopeukaTa CTpyKTypa, KBIETO C€ HaMHpaT TJIABHUTE Pa3KPHTHS, LissaTa
rpyna CKaJH e HWMeHYBaHa KaTo bejopeuky rHafic-rpaHHTH.

B anxarta na Benopeukoto noaysaHe Ha | km ceBep—ceBepou3ToyHo oT OpJioB BPBX
(Kaptan Bynaprene) ce paskpuBa Hal-roJIMOTO TSJO OT THaHC-TPAHHTH C pasMepH
I1X2km (¢ur. 1). Tanoro uMa HenpaBuiHa dopma M € YIBIKEHO Ha CeBepo3amnap,
KaKBaTo € M rexepasHarta Nocoka Ha BMeCTBAILUTE CKadu. OT Hero H3JH3aT MHOXECTBO
CeKYUIH ¥ NMOCJOHHO Pa3MOJNOXKEHN MAJNKH TeJla M XKUJIH ¢ Je6eNuHa 10 HAKOJAKO MeTpa H
IbJXHHA, HenpeBHinaBam@a 30—40 m. KoHTaKTHTE Ha TANOTO ¢ BMECTBALIHTE TO CKaJlH ca
Pe3KH, HMHTPY3HBHH, C MHOMKECTBO anodusu.

['Hafic-TpaHUTHTE CBABPKAT OOHJAHH BKIOUEHHS OT THAficH ¥ aMUBOJHTH, C KOUTO
HenocpeicTBeHO KOHTaKTHpaT. [IIHCTO3HOCTTA B KCEHOIHTHTE 3aeMa PasJHUIHO NMOJIOXKEHHe
B 3aBHCYMOCT OT CT€NEHTAa HA POTaLlusl, a O6LIATA IUUCTO3HOCT B THAHC-TPAHHTITE € HAN'BJHO
elHAKBa C perHoHa/JHaTa IUCTO3HOCT Ha BMeCTBAULHTE TH MeTamMopputH — C3 310—330°
C HAKJIOHM Ha CeBepPOH3TOK noj brad oT 20 po 35—40°.

Jokambpuiickute meramophyTH, BMECTBALlH THANC-TPAHHUTHTE, NPHHALJNENKAT KBM
ITpapononckara (OrpakieHcKa) Haarpyna, a chibpxaiata riy OpJoBcKa CBHTA € CbCTaBHA
yact oT Crpaxeuxarta rpyna (Kox yxapoB, 1987), kodTo e onucana c ,nomen
nudum® rato ¥Opyknepcka rpyna (Kozhukharov, Krautner, Zoubek,
1983). v

Ckanurte Ha CrpaxeukaTa rpyna H3rpa)kaaT Haif-IbJGOKHTE YacTH OT s[KaTa Ha
Benopeuxoro moayBane. I'pynaTa ce ¢bheToM OT TPW CBHTH, PA3MOJNIOXKEHH B HOpMaJsHa
cynepnosuuus. OT nony Ha rope no npoduia toBa ca: OpaoBcka ruaiicoBa cBuTa, ['opHo-
IOpYILUKa JIENTHHUTOB2 CBHTa W [IbHOBCKa NopdHpobiacToBa CBHTA.

OpJioBcKaTa CBHTA e H3rpajieHa OT ThHKOHBHYECTH, ABYCJIONEHH 10 GHOTHTOBH THaM-
CH, B OTJA&MHH y4acThUH csabo MOCJIOHHO MHIMATH3HPAHH H TNPEBbPHATH B HBHUYECTH,
OYHOUBHYECTH H NOPGHPOOJACTHUHH MHUIMATHTH. Bepej TAX ce cpellaT NMPOCAOHKH OT
CNIOUCTH aMOUGOSTHTH, MYCKOBHTOBH JIENTHHUTOBH THa#fiCH H JABYCJIONEHH THANCOLIMCTH,

[opHolopywikata cBHTa ce CBCTOH OT MYCKOBHTOBM aIIHTOHERY N0 CPENHO3BPHECTH
JIENTHHHTH U MYCKOBHTOBY JO ABYCJIOAEHH JENTHHHTOBH THalcH, KOHMTO CBABPKAT Npo-
CNOHKH OT MYCKOBHUTOBH M JABYCJIOJIEHH THAaNCOLIMCTH M HIMCTH. B OTAeIHH NPOCHOHKH
JEeNTHHUTHTE UMAT ApeOHOOYHA TEKCTYpa. 3a LsijaTa CBHTA e XapaKTepHa NoCJoHHa KBap-
If0OBa WHXKEKUHA H HAJWY{e HA MOCJOHHU U CeKYULH XHJIH OT 65J1 M CUB KBapIl.

[TbHoBCKATa CBHTA € H3rpajieHa OT MYCKOBHTOBH H IBYCJIOJEHH NOPGHHPOOIaCTHYHH
THafiCH H MHTMAaTHTH, a B Hal-TOPHHTE OTAENH OT CPEIHO3BPHECTH [PAHHTU3HPAHH THalCH
U rpanuTorHaiicd. B ckanuTe oT Taszy CBUTA ce CPEUlAT THbHKH MPOCHOHKH OT MYCKOBUTOBH
JIENTHHHTOBH THaHCH M caoucTy aMpubosutu. B nonnnarta Ha KOpyksepckaTa peka Te ca
npeceyeHH OT Jallku Ha O6a3WYHH MarMaTUTH, MPEBbPHATH B OPTOaM(PUOOJHTH.

®ur, |, leomoxka Kapra na o6inacrra mexAy ¢. Iopun IOpyun # OpioB BpBx:

1 — rnafic-rpanuTH; DBotypuencka rpyna: 2 — Meramopdo3aupanu yaTpaba3utH; 3 — aMPHOOIUTH;
4 —rpanat-ciaofiend wHeryH; CTpaxkewka rpyna: 5 — IopHOWOPYIIKA CBHTA, JENTHHHTH H JENTHHHTOBH
ruafice; 6 — OpJOBCKa CBHTa, TBHKOMBHYECTH 1260 MATMaTH3HPAHA ABYCTI0LEHH R0 6no'm'ronn rHaficy;
7 — eleMEHTH HAa 3anAraHe Ha CKaJHTe
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Ha 1or o1 rHafic-rpaHHTOBOTO Ts/0 Mo GunoTo Mexay OpJoB BpbXx H B. Komkaene
ckanute Ha Crpaxeukara rpyna ca NOKPHTH C reorpadcku AHCKOpAAHC OT NbCTPHTE
MaTepuasi Ha DoTypueHckaTa rpyna — rpaHaT-c/JIOfeHH LIHCTH, aMbuboauTH, apebHO-
3BPHECTH MYCKOBHMTOBH THaficH M MeTamopdo3aupanu yntpabasutu (dur. 1).

H3bwr obxBama o - ~ -
Feonromkama kopma ) ~ . Iy )Opy’ulp:{(a beka
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®ur. 2. [Tpopuan KuM reosoxkKara Kapra:

1 — rHa#fic-rpanRuTH; 2 — Metamoppo3HpaHH yiaTpabasuTH; 3 — aMOHOOAHTH; 4 — TpaHAaT-CJIIONEHH
IMHCTH; § — JIENTHHHTH H JEITHHHTOBY FHafiCH; 6 — THBHKOHBHUYECTH nnycmoz(enn 210 GHOTHTOBH FHaMCH;
7 — pa3JoMH

[Tlerporpadcka xapakTepHCTHKA Ha rHa#c-rpaHUTHTE

I'nafic-rpanuTHTe ca ApeGHO- A0 CPelHO3BPHECTH JIEBKOKPATHH CKaJH, GesH, CBETJOCHBH
10 c1a60CHBOPO30BH. BH3yasHO nNpy ckanuTe OT HHTPY3HUBHOTO TAJO ce HabawoaaBa ciabo
H3pa3eHa 30HANHOCT. B eHIOKOHTAKTHaTa 30Ha M anopu3HTe THafc-TPAHHTHTE ca elBa
3abentexxuMo mo-ape6Ho3bpHecTH. HaBcsikbie wHcTO3HAaTa TeKCTYpa € no6pe H3paseHa oT
OPHEHTHPAHOTO Pa3MOJIOKEHHEe HA PABHOMEPHO Pa3NpbCHATH GHOTHTOBH JIOCIH W JIello-
o6pa3HH Jpe6HH KBAapUOBH Cerperaiu.

[IbpBHYHHTE rpaHUTOMAM ca NpeThbpPHeNH YacTHYHH, ‘HO 3HAUHTENIHH MeTaMopdHH
HM3MEHEHHs, KOHTO TMOKa3BaT HepPaBHOMEPHO TMJIOWIHO pa3BuTHe. MeTaMopdHaTa rmnpe-
KpHCTaJH3all1s € 3acerHana B Pa3jiyuHa cTeneH BCHYKH MbPBUYHH MarMaTHUYHH MHHepaJH,
OT KOHTO Ca OCTAHaJIH CaMO PEJIHKTH WJH NceBioMopdosn. ITrpBuyHaTa MarMena napare-
He3a e OuJla NpeACTaBeHa OT: KasaueB dengwinar, NJardoknaas, KBapu, GHOTHT, ODTHT,
THTaHWUT, aNaTHT, LHPKOH, PYTHJ, 3aMec1eHa OT MeTaMopdHaTa: KBapl, KHCeJ Naruokias,
K-denawnar, 6HOTHT, €NHAOT, LOH3HT, JpeOGHOMIOCTIECT MYCKOBHT (Taba. 1).

CrtpyKkTypaTa Ha ckajuTe e BJacTOrpaHHTOBa M TNceBaomopdHa, ¢ nobpe u3paseHH
CTPYKTYpPHO-AehODMALHOHHY H3MEHEHHs, CBBP3aHH C OPHEHTHpPaHaTa Mel1aMopgdHa mnpe-
KkpHcTanusauusa (taba. [—1, 5, 6).

KanueBusasT denpgwnaT or MbPBHYHATA MATMEHA NTapareHesa e o6pasyBail
€ApH, BEpPOATHO 10 |—2 mm, HeNnpaBHWJIHH WHAHBHAH, MOMKWJIHTHO BKJ/IOYBAUIH KbCO-
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TABJTHILA 1

®ur. /. CuuMxa Ha 06pa3uy OT rrafic-TPAHHTH € PA3JHYHO NPOSBEHa WIHCTO3HA TEKCTYpPa B 3aBHCHMOCT
OT MOJOXEHHETO UM B UHTPY3MBHOTO THJIO: a) eHTpaidya vacr; §) okpadua 4acr

®ur. 2. PequkTOB Kanuer (GesafuinaT ¢ NepTUTOBY OTCMECBAHMS, 3a06HKOJNEH OT ApeGHO3BDHECTa MeTa-
MoptHa KBapl-penfmnaroBa Maca: K — KanaueB deigunar; MM — meramopdHa maca N

®ur. 3. Tlcesnomopdo3a Ha 3aMecTBame MO PENKHKTOBR MarMaTHYeH IJIaTHOKAa3 OT ApeGHOSBPHECTa Maca
OT KBapIl, KHCEJl ONMTOKJIA3, I{OM3UT, CEPHIMT. 3ana3euy ca I'bPBHYHNTE OUEPTAHUS HA NPH3-
MAaTHYHMS IVIAaTHOKJIa3, TMOHKHIHTHO BKJIIOYEH B KajlueB (elfmunaT: I — TJIATHOKIA30Ba
nceBfoMopdosa; K@ — KaaueB dengmnar

®ur. 4. TlnaruoknasoBa nceBfoMopd03a ¢ PEIMKTOB 30HAJNEGH CTPOEXK HA MHPBUYUHKS NMaTHOKIas:
4 — BBHIIHA 30Ha; 6 — BbTPeWIHa 30HA

ur. 5. JlebopMHpaH PeUKTOB GUOTHT, 3amecTeH OT Apebuomocnect Mmeramopden 6HOTHT, KOHTO HKCH-
pa HOBaTa MeraMopdHa WHCTO3HOCT: PO — 'PETUKTOB GHOTUT; M6 — MeTaMopdeH GHOTHT

®ur. 6. PenHKTOB 30HAJEH OPTHT, TIPEKPHCTAAH3HPaJ To Nepudeprsita B MeTraMopdeH emuaoT,OpHeHTH-
PaH TO HOBATA WIMCTO3HOCT -



OPH3MATHYHA NJarvokaasu. ChabpiKa HUIIKOBHIHH JO TLHKOBDETEHOBNIHH NEPTHTOBH
oTcmecBanusn (1abna. [—2), IposaBsaea BBAHOBHAHO NoTbMHeHWe. Penku, apebHy MEPMEKH-
TOBY CHMIVIEKTHTH I'O 3aMeCTBAT MO TPAHHUHHTE NOBBPXHHHH. PasKbcaH e No 30HM HA
OTJEMHH 3BbPHA C €HAKBA ONTHUECKA OPHEHTHPOBKA, MO KOUTO MOXe /a ce ChAM 3a pas-
MepHTe Ha ITBPBUYHHMTE WHIAHBHAH. 3aMaseHHTe PEJIHKTOBH 3bPHA BBB BBTpeLIHOCTTa ca
OUCTPH M CPABHHTENHO YHCTH OT 3aMECTUTEJHH TNPOAYKTH.

MetamopdHHTe H3MEHEHHS ca Pa3BMTH 0 TPAHHUHNTE NOBBPXHHHU Ha MHUHEpaja H
30HHTE Ha AECTPYKUHSA, KbAETO APe6HO3BPHECTA Maca OT KBapl, KHCeJs TJarvoknias, Ka-
JaueB denqunar ¥ ApebHOMOCNECT MYCKOBHT To oOTpa)kaa U 3amectea. MeTaMopduuar
KaJjueB QeJqpunar e ¢ pasMepy 1o 0,2 mm, HenpaBHIHO YABLJKEH HJIH MPOHUKBAIL MEX]Y
3bpHATA. ’

IIbpBHUYHHKHAT ndaruoxraa3s e no-gpeébrHosspHect — 0,5—1 mm, ugmo-
MopdeH, kbconpuaMaTuied, HecTo BKIOUEH NMOHKUAUTHO B kajuesus deanmmnart. [louru
H3UsJ0 € NPOMeHeH 32 pa3JiiKka OT KajJueBus desALINAT, KOHTO ce 0Ka3Ba I10-YCTORUHB.
OT nnaruokaa3a o6MKHOBEHO 03 OCTaHAM B Pa3JiMuHa CTENeH 3aMecTeHH ficeBAoMOpdo3H,
KOMTO ca 3aMasuii TbPBHYHATA cH NpuaMatuuna dopma (taba. [_3). 3amecTBaniute
MeTaMOpdHH TPOAYKTH ca CbCTaBEeHM 'OT APeGHO3BPHECTH KBapll, KHCeJ OJHTOKJIa3 —
Anys_;s, ULOMBHT, NHAOT U APEGHOMOCNECT MYCKOBHT, YHETO PA3MOJIOXKEHHE B IICEBJLO-
Mopdo3uTe PukcHpa cTapa IbPBUUHA 30HAJHOCT (Tabs. [—4). B ueHTbpa Ha MCEBIOMOP-
(do3ata MeTaMOpPHUTE TPOAYKTH M30GHICTBYBAT Ha LOW3UT H EMHAOT, AOKaTo neprdep-
HUTe 30HH Ca MHOTO MO-YHCTH OT TAX W TaM HEpPsIKO MOKe Jla ce HabJ/onaBa peniKToB
JaMepaJieH CTPOEX, No KOHTO JOPM Aa ce ONpefead cheTaBhT Ha MarMaTHYHUA NJlaruokaas
OT BLHIUHNUTE 30HH — Anyy—,s. 110 ToRa ce npennosara, ye B UEHTpaAHHTE 30HH ILPBHY-
HHUAT MJarMoKJaa3 e 6HJ 3HAYNTENHO NOo-6a3UUeH — BEPOSITHO ANgg ..

KBapusT BCcKaraTa e H3UAJIO MeTaMopdHO npexpuctaausupan. To#t obpasyBa
YIbJKEHH Jelloo6pa3Hi 10 HBHYECTH Cerperauuu ChC CHIAHO TIPOABEHO BBHJIHOBHAHO 110
MO3aUYHO NOTBMHeHHe H Ha3hOeHH KOHTYPH Ha 3bpHaTa. PasnojioxkedgHeTo My B cKanaTa
JlaBa OCHOBaHHe Jla ce NpHeMme, Ye TO3H BHA KBapll MpPeLCTABAsIBA TIPEKPHUCTANUIUPANT H
CTPYKTYPHO AehopMHpaH MarMaTHdeH KBapl. KBapWwbT nprchcTBYBa ¥ B 3aMeCTBALIATA
denaminatiTe ApPe6HOKPHUCTA/HA Maca, KbleTo TOR o06pa3yBa H3OMETPHYHH HHAWBHIM.

BuoTHuTBHT o6pasysa H30METPHUHH, eAPH A0 | Mm Jiocniu ¢ KadsiBo-3e/eH UBAT,
KOHTO B No-caa60 NPOMEHEHHTE yyacThllM Ha CKa/laTa UMaT HEOPHEHTHPAHO Pa3foNoXKeHue.
MeTaMopdHHTe H3MEHEHH T N0 GHOTHTA 3aMOUBAT C XapaKTepHO o6pacTBaHe Ha MbPBMYHHTE
HHAMBHAM OT CHTHOJIOCTIECT GHOTHUT € iICHO @PHUEHTHPAHO Mo MeTaMopdhHAaTa LIKCTO3HOCT
pasnoJioxende (Taba. 1—5). B penku cayyan 6HOTHTBT KAKTO OT MarMaTHYHaTa, TaKa U OT
MeTaMopdHaTa napareHesa e’ XJOPHTH3HpaH.

AKXunecopHHUTe MHHepaJgH Ca NpeicTaBeHH OT: OPTHT — HeNpPaBUJHH,
M30METPHYHH WHAMBHJIHM, C ThbMHOKa(sB UBAT, 06PacHaIH OT GUCTBP, JKBJATO3€/eH eNHAOT
(tabu. 1-—6); THTAHUT-UAHOMOP(HH, CPABHUTENHO eApH — 1o 0,5 mm, eAMHUYHH HHIUBUIH
WIIH CPACcTBUM ¢ GexkoBOKadsiB UBAT, CHIHO IPOMEHEH B JIEBKOKCEH; LHPKOH-MAHOMOPOHH
IBATONPH3MATHYHN HHAMBHAN; 34KPBIVIEHH JPeOHH aNaTHTOBH 3bPHa W MIJIECT PYTHA.

OcBeH KaTo 3aMeCTHTeIHH NPOLYKTH 1O OTACNHH MBPBHYHY MHHepPaau MeTamMopdHaTa
napareHesa e pasBHTa IJ1aBHO B OCHOBHATa Maca Ha cxanara. OdopMmsiT ce Jemoobpasiu
cerperaiiy OT TPaHyJIUpaH KBapil HAH UBHIU H YABJIKEHHU IeTHA OT opUeHTHPaH ApebHo-
JIOCTIECT MYCKOBHT, HECTO € IIOM3UT, KOWTO MAaPKHpaT HoBaTa MeTaMopdHa LIHCTO3HOCT.
®enpmmarute ca apeGrozsprecTy (04 0,1 Mm) ¢ HeNpaBHAHM, YABIIKEHH HIH PA3KbCAHN
KoHTypu. llsgnara npexkpucranusanpana meramopdHa wmaca obtHua nJIaBHo no-eApHTe
PEJUKTOBH WHAMBHIH.

[TtpBHYHATA 30HANHOCT B HHTPY3HBHOTO THJO HE € SICHO no;mep'rana W BEPOSTHO €
3aMacKHpaHa OT JOUBJHUTENHO HAJNIOXKEHUTE MeTaMOpP(HH H3MeHEHHs, Ho OTIeNHH eJe-
MeHTH OT Hes Bce olue Morar ja ce sabesexar. B nepudepuute 4acTv Ha TaA0To U anodu3H-
Té MarMaTHuYHaTa CTPpYKTypa e 6uva XunujHoMopdHO3bpHECTa H NOHKMJI0O6JACTHUHA,
¢ OT4eTJy B MAHOMOP(U3IBM Ha NJATHOKNA3a N0 OTHOLIEHHE Ha KaJHeBHd (penpmnar i siceH
30HaJIeH CTPOEX Ha NMbPBHS, AOKATO B LUEHTPANHHUTE YAaCTH Ha HHTPY3HBA OTHOCHTEJNHHSAT
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Pur. 3, Konnvecrreno-MuHepanoruyecka Kiacudpurannonsna anarpaMa noA. Illpexa iz en (1967):
1 — HoOpMaTHBEH CBCTAB; 2 — MoXanen cberaB, [lose 36 — MOHUOTPaHHT; 4 — TrPaHOAMODPHT
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®ur. 4. KonnuecTBeHO-MHHEPAIOr HYeCKA KNacHOUKALKOHHA AHarpaMa no A, MapaxymeB u 4p.
(1979):

1 — nopmaTHReH cbCTaB; 2 — MoOJalleH ChCTaB; Mojie 3 — IpaHuTH ¢ npeolnajapaHe HA MJaAarHOKJa3a
Haj Kaavesus dermunart; 7 — rpasORHOPHTH

HAHOMOP®H3BM H 30HAJEH CTPOeX Ha JJIaTHOKJa3a ce 3ary6Ba. 3aKOHOMEPHO ce H3MeHs
W CBCTaBbT Ha rpaHHTHTe. OT BBTPEIIHH1Ee KBM OKpaliHHTe 30HU HAMaJsABa ChIbPIKAHHETO
Ha KaJHeBHs esIInaT, NJIaruoKAashT CTaBa No-6a3vyel A ce NOABABAT OPTHT K TUTAHUT,
KoeTo Genexu cstaba 6a3udrKalHs Ha CKaluTe B OKPaHHHUTE YaCTH Ha TAJOTO H anodH3uTe
(Tabn. 1) W npexoA oT HOPMaJiHH TPAaHUTH KbM rpaHopuoputh (dur. 3, 4, 5).
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Ta6nrna !
Modasen cscmas wa enadc-zpanumnme

E § = +
‘3 1 & a z - § & e £ = £

OHa apareHnesa 3 g E :E} E §. E E Eg E‘ E E_
g2l 2 |2 | &€ & | E|E]&|&F 2 |2 |&

Ueurpania perHKTOBO~
marmatwgna 53 20—-25 5—6 — 5—6 — — — —° 03 —
meTtaMopdHa 5—10 20—25 33—35 1— 3 1—.2 — — 28 05-—1 — —
o610 28—30 28—30 33—35 7— 9 1—2 — — 2—3 05—1 03 —

Iepudepna penux-roéo-
MarMatgysa 55 12—15 3—5 — 7—8 — 2—3 2—-3 — — 03 03
MeTaMopdHa 3—43-3 28—30 1—2 12 — — 34 13 — —
obio 18—-20 36—40 28—30 9—10 1—2 2—3 2—3 3—4 1—3 03 03

[TeTrpoxuMHYHa XapakKTepHCTHKA Ha THaHC-TPaHUTHTE

MeTaMopdHHTe H3MEHEHHA BBPXY MBPBUYHHTE IDAHUTH CE€ KH3passBaT NMpPeiH BCHYKO B
HHTEH3MBHA NMpPeKPHCTaJH3alHs Ha KBapla, 3amecTBaHe Ha deJNalINaTHTe U CTPYKTYpHA
JedbopManyus K NpeopHEHTAUMsl Ha cKajloo6pasyBalmiuTe MHHepaJu.. Bee olne nobpe ca
3anaseHH PeNUKTUTE OT MAATHOKJa3UTe ¢ TeXHHUTE MbPBHYHK OUEPTAHHS H PHTMMYHA 30-
HaJIHOCT, (HKCHPaHa OT NPOJYKTHTE Ha 3amecTBane. CTPYKTYPHHUTE B3aUMOOTHOLIEHHS
MeXIy PETHKTOBUTE H MeTaMOp(HHTE MUHEPAJU He MOKa3BaT BHAMMA MOOGW/IHOCT Ha Be-
IeCTBOTO. BMecTBauIHTe cKallH — GUOTHTOBH PHallcH, uMaT GJIM3BK MUHepaJsieH CbCTAB U He
MOXe Jla Ce O4aKBa aKTHBEH XHMHueH oOMeH MeXAY BMEeCTBallaTa cpefa ¥ FPAHUTOHIHTE
npes ppeMe Ha meTaMopduaMa. Tesn o6CTosITeNCTBa NpaBSIT TBBPAE npasjonofobHo jo-
nycKkaHeTo, ye MeTaMopdHU3MBT Ha TPAHHUTOUJHTE € NMPOTEKBJ CHUIECTBEHO H30XHUMHUYHO,
nopajgy KoeTo NeTpOXHMHUHUTE KOPeJalUMy 3a onpelesisiHe KaacH(PUKaLUOHHATA NPHHA-
IJIEKHOCT HAa I'bPBUYHUTE CKAJH MOTAT Jla Ceé CYHTAT AOCTOBEPHH.
O6pazern 53 e B3eT OT LeHTpaJiHaTa
4aCT Ha WHTPY3HBHOTO Tsjo. @Purypa- HNa0+K,0%

THBHHTE TOUKM, H3Pa3spallly HOPMATHB- 101 Vv Y : Vi 5
HHS H MOJAJHUA CBCTAB Ha cKaljata, Ha- g | N

HeceHU BbpXY Auarpamara nHa A. [llpeka#t- ) ! !

seH (Streckeisen, 1967), nonapar .1 M‘n___t!___o_sa_:___il‘!__“

B leHThpa Ha NoJteTo 36, 03HaYeHO KaTo 6. 550 |

MOHUOTPAHUT, a4 Ha JHarpaMara Ha [ \ v A
A A, Mapaxymes u ap. (1979) 5 :

3aeMaT JIsiBaTa CTPAHa Ha TIOJIETO HATPa-  “e7 e ea 70 72

HHUTHTe ¢ TpeobajaHie Ha MJIAaTHOKJa3a

HaJl KajdeBust deammnar (¢ur. 3, 4). ®ur. 5. ITerpoxumutna AuarpaMa B KOOPAHHATH
CwrnacBo meTpoXxHMHuUHaTa auarpa- SiOp—(NayO-+K,0):

Ma B koopauHaTu SiO,-(Na,0+ K,0) na A — nopmanen pen; B — cy6aaxazen pex ma xn-

TepMHHOJOTMIHATA KOMHCUA KbM lerpo- cetu cRamw; I .— cem. rpamopmopmty; Il — cem

rpanutH; II1 — cem. aeskorpanuth; IV — cem:
rpapckus komurer OITT na AH CCCP HUCKOAJKANHH TPaHHTH, V — CeM. KBADLCHEHHTH:

(1981) ckanure ce oTHACAT XKbM HOPMaN- VI _ cem. cyGaixanau rpannth; VII — cem. cy6-
HUS peJ HaA IrpyNaTa Ha KHCEJTUTE CKaJH, anKalHu JeBKOTDAHHTH
CeMelCcTBo Ha rpaHuTHTe (hur. 5).

OCHOBHHTE NeTPOXHMHUNYU KOe(DHILHEHTH, U3BeLeHH OT XHMHYHHUSA ChCTAB HA CKAJMNTE
(traba. 2, 3), XapaKTepuU3WpALlKM BHCOKOTO CBHbpKAHHE Ha CH/IUIHEB IByoKHC — S —
68,26, cymaTta oT ajakaduu — 7,3, u cvoTHoweHueto Ha Na,0/K,0O — 0,53, ca XapakTepHH

L 7% Si0y%
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3a KaJHeBO-HAaTpHeBaTa CepPHs OT CeMEeNCTBOTO Ha HOPMaJdHHTe rpaHuTH. KoedHIHEHTBT
Ha anyMuyHeBocT — 3,91, I OTHACA KBM rpyrnaTa Ha TBbpJE BHCOKOATYMUHHEBHTE CKAMY.
O6umara xesaesnctocT — 73,61, e B paMKHTe Ha yMepeHaTa, HO KJOHHM KBM M0-BUCOKHTE
CTOMHOCTH, KOETO Ce M3pa3siBa B MOBHIUEHOTO CLABbPXKaHHe Ha OGHoTHT 7—9%. Iloutn
PaBHOTO CHOTHOLIEHHE HA Ka/fiMeBUS (PEeNAIUNAT M- MJIATHOK]Ia32 HaMHPa NMOTBBPXKAEHHE
B CPABHHTGAHO BHCOKOTO KaJiMeBO- HATPHEBO CbOTHOWIEHHE — 1, 0.

Ckanute oT amodusnTe W OKpaiHa1a 30HAa Ha MHTPYSHBHOTO. TSJIO, NPEICTABEHH OT
06p. 55, ce pasiMuaBaT B IIETPOXMMHYHATA CH XapaKTEPHCTHKA TJIaBHO C YIOHHMIKEHOTO
CH/IHLHEBO CBABPXKAHHE, CYMaTa OT ajJKaJHH W KoedHLHeHTa Ha anyMHHHEBOCT. [TouTH
HeNpoMeHeH ce 3ama3Ba KOeQHUHEHTHT Ha 06LIaTa XKeJNe3HCTOCT. Bhipeky YyBCTBHTENIHOTO
H3MEHEHHe Ha CBOTHOLIEHHETO MEeXAY AJKAJHUTe OKHCH B NMOJ32 HA HaTpHEeBHA, KOETO
HaMupa oTpaX<eHHe H B MOJAAJHUA CBCTAB, CKAJHTe OCTABAT B KaJHEBO-HATPHeBaTa CePUS
(rabn. 2, 3). Ha nuarpamarta B koopaunatu SiO,—(Na,0+ K,0) (¢ur. 5) burypartus-

Tabavuma .2

Xumusen cscmae na znadc-2pasumu om Hsmounume Podonu u
Caxap niranana

Oxkuncn  O6p. 53 ’ 55 ‘ 2114
SiQ, - 72,00 66,80 66,16
TiO, 0,27 0.43 0,56
AlQq 13,32 15,60 15,20
FeyOq 1,18 1.43 1,50
FeO 1,33 2,34 2,03
MnO 0,06 0,08 0,07
MgO 0,90 1,40 1,78
Ca0 1.87 3,70 2,95
Na;O 2,52 3.54 3,52
K,0 4,78 3.13 3,34
PyOp 0,14 0,17 0,14
HyO— 0,30 0,30 0,10
H,O+ 0,93 0,83
S 0,01 0,02
CO,; 0,02 0.18

3. 1. H. 1,42

Cywma 99,63 99,95 99,72

Cs0spacanue na peOxu U pasceRnu eseuexkmu 8 2/m
Cu 10 14 9
Zn 45 64 38
Pb 18 22 62
Ni 1 2 6
Co 2 5 4
Cr cn. e, 38
L1 39 36 36

HaTa ToUKa Ha ofpasella nonafa H3LsJIO B NOJETO HA TPAHOAUOPHTHTE. AHANOrUYHO MOJO-
JKeHHe 3aeMa cKaJaTa W Ha auarpamarta Ha A. [lpexa¥sen (Streckeisen, 1967)
B-M0JIe 4:Ha FPAHOAHOPUTHTE WM Ha NMPeXoAa MEeXAY FPAHUTH U TPAHORHODHTH CBIJACHO
Auarpamata Ha A. A. Mapaxymwes uap. (1979) (dur. 3, 4).

" KakTo MOZaMHHAT, TaKa ChLIO H XMMHYHUAT CHCTAB HA TPAHUTOMAMTE OT ABETE 3OHH
NoXKa3Ba eXHa H ChUlA TEHZEHUHs KbM cJaba 6a3udxKalus Ha CKaJWTe OT LEHTpaHarta
KbM lepHdepHaTa 30Ha, CBbP3aHa C NMPEMHHABAHETO UM OT HOPMAJ/HH TPAHUTH KBM rpa-
HOXHOPHTH.
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Ta6bnuna 3
I'aasnu nempoxumustnu rxoepuyuenmu na 2nallc-2parumume

[Metp. xoed. ‘ O6p. 53 55 2114

S 68.26 61,12 61,27

Al 3,91 3,02 2,89

F 73,61 72,95 67,11

f 3,68 5,60 5,82

Na,0—K;0 7,30 6,67 6.86

NagzO/K,0 0,53 1,13 1,05

Si0,/MgO 80,00 47,71 38,82
HopmaTHBEH HHIEXCH N0

CIPW

q 34,04 24,37 24,96

or 28,25 18,50 19,74

ab 21,32 29,95 29,78

an £€,36 16,11 13,72

O6pasnu 53 u 56 ca anamyaupanu B I'eonoWKO MpeRnpuatHe 3a naGopatop-
Hu u3cneasanud, JlaBoparopus Hepyanu — somems texwonor M. Kuposa

O6p. 2114 e anannsnpan B [eoxuMHYHa na6opaTopus Ha [eONOrHYecKHs
uHctutyT Ha BAH — anamursk M. BeaxnoBa

Msicto na sseMane Ha oBpasumre:

O6p. 53 — 300 M 1oxHo or OpAOB BPBX ~— UEHTPANHA HaCT HA UMTPYSHBHOTO
TARO

O6p. 55 — 380 M 3anaaso or,OpnoB BpbX -— OKpaWHA 9aCT HA HHTPYSHa-
HOTO TAJIO
O6p. 2114 — xapueparta npu c. Jleska — Ceunenrpaacxo

CpaBHenne Mexay DBenopeukurte u JlecoBCKHTe rHAlC-FPaHHTH

Awanorusita mexny DBenopeukute u JlecoBckuTe rHafic-TPaHHTH ce NpochaefsiBa B: 1.
T€OJIOXK KO TNOJIOXKEH e — JBeTe TPYMH I'PAHUTH ca BHeApeHH B IIpapofonckaTta Haarpyna,
NpecwyaT ¢ UHTPY3UBHH KOHTAKTH U BKJIOYBAT KCEHONHUTH OT NPEABAPUTENHO MeTaMopdu-
3HpAHM CKaMlH; 2. IPHTENKABAT SICHO NPOsiBEHA NIHCTO3HA TEKCTYpPa, €HAKBA C PErHOHAJ-
HaTa IIMCTO3HOCT HA BMECTBAlLLUTE T MeTaMOpPpuTH; 3. MeTaMop(dHHTe HIMEHEHUSI BBPXY
N'bPBHYHHTE TPAHUTH Ce H3Pa3siBaT B 3aMecTBaHe HA MbPBHUHUTE MATMATHYHU MHHEPaJH —
KajnueB GeNAINaT H CpefeH OJHIOKJa3, oT gpebHO3bpHecTa KBapl-eaamnaT-MyCKoBUT-
eNnuIOTOBA Maca BBB BHA Ha nceBioMopdo3dd, obpacTBaHe Ha MarMaTHuHHS GUOTHT OT
MeTaMopdeH, NpexpucTain3alns Ha KBaplia k obLa CTPYKTYpHA NpepaboTKa ¥ NpeopHeH-
Talksl Ha MAHepaJsauTe; 4. JIeCOBCKUTE THAHC-TPAaHHUTH HMaT Nnoxo6eH MoJajeH U XHMHUeH
cbcTaB Ha BenopeukHTe rpaHoANOpUTH OT nepudepHaTta 3oHa (Taba. 2, 3 u odwr. 3, 4,
5); 5. MeTaMopdhHHTe IPOAYKTH NPH ABETe TPYNH TPaHUTONAH Ca NPeACTaBeHH oT ApebHo-
3BPHECTH KBapll, KMCeJ OJIWTOKJa3, KanaueB denpuminat, GMOTHT, enuioT H MYCKOBHT,
XapaKTepH3UpallH HHUCKOTeMIepatypHaTa cTeneH Ha aMmdubonutToBHa ¢auuec Ha Me-
TaMopdu3bM, H3odaunaleH H CHHXPOHEH C TNOBTOPHUSI MeTaMOP(H3BM Ha BMecTBa-
ILHTE CKaJIH. .

Te3n gaHHM HU JaBaT ROCTATBYHO OCHOBAHHE 1a MPEANOJIONKHM, ue JleCOBCKUTE H
BenopeukuTte rHaiic-rpaHHTH ca DPORYKT Ha MarMaTH3IBM, NPOSIBHJ Ce BBB Beue MeTa-
Mopdo3upaH yyacThK OT 3eMHaTa Kopa, KOHTO e 61y MoAJIoXKeH Ha NOBTOpHA MeTaMopdHa
aKTHBH3anusd. BeposiTHo rpaHUTOMAHTE ca BHEADEHH CHHKHHEMATHYHO B €/lHa MO-KbCHA
$asa Ha nBpBMS MeTaMopdeH UHKBI — (PasaTa Ha MHTMaTH3auus, cjlel ¢opMHUpaHe Ha
IJIaBHUTE JOKaMOGPHICKH TBHKOBH CTPYKTYDH B PaHoHa, KaKTo ToBa Gele npeinofoxeHo
sa JlecoBckure rHaic-rpanutu B Cakapckus 6ok (Kox yxapora Koxyxa-
posB, 1973).
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CTpykTypHH 0COGEHOCTH

B CTPYKTypHO OTHOLIEHME THANC-TPAHHTHTE 3aeMaT LEHTPAJHHTE YacTH OT AAPOTO HA
KyNoJioBUIHOTO Besopeuko nmoiysaHe. Te siBHO ca ce BHeADHMJIH ciell HOPMHpaHeTO Ha
CTPYKTypaTa UJH CHHKUHEMATHUHO, HO B €IMH MO-KbCEH TEKTOHCKH €MH30/, Thi KaTo Ha
NMpaKTHKa NpecHyar JOMOBHAHaTa cTpyktypa (dur. 1, 2). Tora Hali-BeposiTHO e cTaHasl0
cllell TbpBHA MeTaMopdH3bM Ha CKaJMTe (KAaTO KCEHOJIHTH YYacTBYBAT rHaficu 4 amMpubo-
JIUTH), HO NPEAH TMOCNeAHUS DerHoHaseH meTamopduabm B aMbubonutos dauuec, KoiTo
MeTamMop¢o3Hpa IpaHHTHTEe 3aedHO C BMecTBalllaTa I'M paMKa.

CrpoexsT Ha cKanute oT llpapojonckarta Hajarpyna B BejopeukoTo MoayBaHe ce
IOMUHYPa OT CUHMeTaMop(dHa IIOCKOCTHA CTPYKTYpa (IIUCTO3HOCT S,) M elHa NoAuepTaHa
JUHEHHOCT B MJIOCKOCTHTE Ha HIMCTO3HOCTTA, KOSTO NPEACTaBAABA KOMOHHALMA OT JHHeH-
HOCT Ha YJBJIKEHHE Ha MUHEPAJHHTE 3bPHA C JUHEHHOCT Ha NpecHyase (Mexay Mo-paHHa
TJIOCKOCTHA CTPYKTYypa M WIHCTO3HOCTTA). Ilo-crapata MeramopdHa HBUMuecTocT S; ce
Hab/ofaBa B ciydauTe Ha pedyBaHe Ha pa3fiHuHM THa#HCH (NopdHPOGIACTHYHU, OUHH,
Ipe6HO3BPHECTH). C JeNTHHHUTH (DHur. 6), ket 1 ambuboanty. MuHepannaTta JuHeHHOCT
(6moTuT, MyCKOBHT, aMpubos) MOHAKOra CbBNajJa C JHHEHHOCTTA Ha MpecHYaHe U YibJKe-
HUe, HO B NPYTH CAY4YaH CKJIOUBA C TSX BIrhJ OT 0KoJIo 20°.

HlInctosnoc:Ta ce xapakrepusupa (pur. 6 1) ¢ sicern makcumyM ¢ 130°/25°CH. Cuie-
BPEMEHHO TH MMa TO-siICHO Pa3MojoXKeHHe, KaTo OMUCBAHUAT OT Hes TOJISIM KPBT e ¢ 0C
okomo 20°/20° chBMajalla ¢ MakcKMyMa Ha JHHe#HocTra (dur. 6 J2). Awajoruusu
CTPYKTYPHH 0COBEHOCTH XaPaKTePH3HPAT M CKaJUTe, HENOCPeACTBeHO BMeCTBallH THafic-
TPaHUTHTE, KAKTO M caMHuTe THadc-rpanutu (dur. 6 J13).

B usikou noxanutetu (hur. 7) ce BabafaBa npecHuae Ha MeTaMop¢HaTa HBHYECTOCT
OT alJIUTOBH U 1IeTMATUTOBH KUY, KOUTO CBUIO CA HATBHATH H NPECeUEHH OT HHCTO3HOCTTA
S,. BeposiTHO Te3d amiuTOBH M UEIrMATHTOBH XKWJIH, KOHTO ce HaGMdi0JaBaT A0CTa 4eCTo
MoYTH B UAJOTO MOAYBaHE, ca CBBP3aHH MO BpeMe ¢ 06pa3yBaHETO HA THANC-TPAHUTHTE.

o1
B a2

03

dur. 6. CTPyKTypur Raunu sa ckanute na [Ipapononckara wanrpyna or Beaopeukoro nojyBage:

A} — kpHcranusanvonna wHCTo3HocT; 200 WaMepBanusA, H3onuuuH Bped 0—1-—3-5—-7(8)%

JI2 — nuuedHOCT HA YABIKEHHE U MHHEPanHa nuuefinocT; 120 uaMepBaHHA,; H3ONUHNH npes 0—1-—3—
5—10(13,5)%

JI3 — MIOCKOCTHY M JHHEeHBH CTPYKTYDH B I'HafC-TPEHHUTHTE U BMECTBAlluTe T'H THAHCH

| — mucTo3nocT; 2 — JAUHEHHOCT, 3 — OCOBH DPaBHUHH HA I'bHKH. I opua nogycdepa, paBHORJIOLIHA
[P OeKUHSA

OT TepenHuTe HablogeHns cleBa, ye aedopMaHoHHUTe GasH, NPosBEHH B CKaJHuTe
wa IIpapopmonckara Hagrpyna oT BenopeukoTo nojyBaHe, ca HaH-MAJKO CAEAHHTE:

— F, — cudaMeramopdHo HarbBaHe Ha TIJIacTOBETE B TOUYTH H3OKNAWHAJHH I'BHKH,
obpasyBaHe Ha ¢dosmnauusaTa S; ¥ ObpBaTa MHHepaJHA JWHEHHOCT;
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— o6pa3syBaHe Ha IPAHUTOBOTO THAJMO, KAKTO W Ha aIJIHTOBH U NMETMATHTOBH MHMWJIH;
— F, — HarpBaHe ¢ o6pasyBaHe Ha BaJOXHH TECHH J0 U30KJIHHAJHK (PALKO OTBO-
pPeHu) I'bHKY Ha MPOHHKBAlllaTa HAJ0XeHa UIMCTO3HOCT S, M JIOMUHHpaLaTa JuHeAHocT Ly;
IBeTe CTPYKTYPH Ca BePOSTHO NOJHTEHETHYHH M ce Pa3BMBAT B CPABHUTENHO ABJBI MH-

Our. 7. CTpYKTYpPHH JaHHH 3a HAKOH JIOKaJuTeTH OT Benopeukoro nofysane i1 (¢ pHcysKa mo doto-
rpadus): pefyBaHe Ha JENTHHHTH H OYHY FHafiCH ¢ NPeCcHYaIl T'H aIHT, BCHYKH HarsHaTH;, 7. 2021,
Mexny Kypdanap fepe m JQBalkuiepcka peka

J2 — npe6HOOYHH OHOTHTOBH THallCH C XKHJAM OT alVIAT-TPAaHUTH, HAT'BHATH M NPECcRYeHH OT KLCHA
mHCcTosHoCT; T. 85/200, Bana peka: | — MIHCTOSHOCT; 2 — OCOBH PaBHMHM HA APeGHH I'bHKH; 3 — aILIH-
TOBH JKHJH; 4 — JIRHEHHOCT HAa NpecHuaHe ¥ Ha YABJUKEHWe, 5 — MuHepainHa JHueHHOCT, 6 — KbCHH
aunefiHocTH

TepBaJ 01 BpPeMe, KaTo ca CHHXPOHHH ¢ MeTaMopdHa (da3za (kpucTranusauHis Ha MYCKOBHT
N GBOTHT IO MJOCKOCTHTE HA UIMCTO3HOCTTA; MUHEPAJIHA JHHEHHOCT);

— F3 — HarbBaHe oKoJsio apHupHu ¢ nocoka 90—120° npu aedopMmupane Ha mno-
cTapuTe GoMHanMs, IUCTO3HOCTH U JINHEHHOCTH; B HAKOH cJyyaH ce o6pa3yBa HOBa IIUCTO3-
HOCT Sy (KaTo OCOBa LIMCTO3HOCT) HJH Ce NpeqpUeHTHpa cTapaTa LIHCTO3HOCT; o6pasyBa ce
HoBa auBefinocT Ly KaTo JIHHEHHOCT HAa 3aBBPTaHe WM MHHEpaJiHa JIHHEHHOCT.
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JloMuHHMpaAWOTO pa3BHTHe Ha S, U L, mpaBu TBBPAE TPYAHO M3CJIERBAHETO Ha To-
paHHuTe AedpopMalHu. B ToBa oTHOIeHHe OT roJfIMo 3HaueHue e o6pa3yBaHETO Ha TeJsaTa
OT rpaiic-rpaHuTH, KaKTo # Ha AlJIHTOBUTE H MerMaTUTOBHTE MKH/IH. 1034 MarMaTH3bM
NIPeACTaBJIsIBA BaXXHO CbOUTHe, pasjesilllo ABeTe rojieMd MeTaMop(dHH U JehopMALUOHHH
$asu.

[TocneaoBatenHoct Ha TeOJIOKKUTE CHOUTHS

Inaiic-rpanurute oT Besnopeukara cTpykrypa ra MaTounute Pofonu ca npodyKT Ha Kucen
HHTPY3MBEH MarMaTH3bM, NPOsABeH MeKAY ABa PErdoHaNHo MeTaMopdHH UHKbAA. B To3u
CMHCDBJ Te MMaT 3HayeHHe Ha perepHO chbOHTHe, MapKHpaWO ONpelesieH HHTepBaJ B Iif-
JIOCTHATA TeosloXKa eBoMOUHA Ha M3aTounopoponckus GJOK.

[IbpBHYHMTE FPAHUTH, BKJOUBAIY HeNPePAGOTEHH KCEHONHTH OT MeTaMOPdHH CKaJH,
SBHO Ca Ce BHEADPHJIU BBB Beue CTPYKTYPHO MoLeJaHpat- ¥ KOHCOJHAWPAH OT elKH 1o-paHeH
MeTaMOpdH3IBM yuacThK OT 3eMHAaTa Kopa. BB3MoxHO e bopMHpaHeTo Ha rpaHHTOBATa Mar-
Ma Jla e CBbP3aHO C KpaeH CHHKUHEeMATHYeH eTan Ha ChbUlMA MeTaMopdU3bM, €BEHTYaJIHO
MHUrMaTH3aUsATa, NposiBeHa B N0-AbJA6OKH 30HU HA To3M 6sioK. Ho chbilo Taka He e u3-
KJIOYeHO HelHoTo o6pazyBane j1a € pa3rpaHUdeno BbB BPeMeTo OT PaHHUA MeTaMopH3bM
M J1a e IPOBOKHPAHO OT APYIH npoliecd. KOHKPeTHH AaHHH 32 e1HO3HAYEH OTTOBOD JIMICBAT,
THH KaTo Halic-TpaHuTUTe B BesopeukaTa CTPYKTYpa HE KOHTaKTHPAT ¢ THIHYHH MUIMa-
TuTH. [To-ros1aMa onpeaeseHOCT BBB B3aUMOOTHOILIEHUATA HA THaflC-TPAHUTHTE CHUlECTBYBA
B Caxkapckus 6J0K, KBEETO Te NpecHyaT MHrMaTh3MpaHd rTHajicu (Ko x yxapoB,
Koxyxaposa, 1973) ¢ acHy MHTPY3HBHH KOHTAKTH, 06CTOATENCTBO B 1032 Ha Mo-
KBCHO OPMHUpaHE Ha FPAHUTOBATA MarMa 6e3 HenocpéacTBeHa BPb3Ka C IbPBUs PEerHOHE-
JeH MeTaMop(pU3bM.

[ToBTopHaTa M21aMOp(dHO-CTPYKTYpPHA aKTHUBHU3allUsl Hajara INOBCEMECTHH, HO He-
paBHOMEPHH H3MEHEHHS €LHOBPEMEHHO BBPXY FPAHHMTHTE M BMECTBALLHTE T'H MeTamopqm-
TH, M3pa3eHH B NOsiBsBaHe ‘Ha HOBa MeTaMopdHa mapareHe3a oT ampubosnutor dauuec,
(GuKcHpaHa B WIUCTO3HOCTTA S,.

ITo cBoATa CTPYKTYpHO-NeTporpadcka XapaKTepHCTHKA THajic-rpaHuTiTe oT: Beso-
peukaTa CTPYKTypa ce pa3JnuaBaT CblUIeCTBEHO OT -IpaHHTorHalcHTe B LieHTpanuuTe
Poxonn (nail-xapaxtepHy paskpurtus npu c. I1eTKoBo), KOUTO acOLHUPAT TSACHO CbC CHITHO
TPAHUTH3HPAHN CKAJH M Ca NMPOAYKT H2 HHTCH3HBHO | MposiBeHa rpaHNTU3allUst BbPXY
napametraMopduTH. Te3w rpadHuTorHadicli B HaM-TECEH CMHCDBJA €a CHUXPOHHHM Ha paHHus
pervoHajieH MeTaMopduabM.

Tnaiic-rpanuTure o1 M3TouHopononckis 610K ce pa3rpaHuyaBaT fiCHO OT ¢haHepo-
301CKUTE caeAMeTaMOPdHH TPAHHTH, KOUTO NpecHyaT MeTaMop(HIis KOMIJIEKC KaTo roJe-
MH GATOJIMTOBH HJII LLOKOBH TeJMa U He ca NOBJAMSHU OT CPeLHOTEMAEPATY PHHS PEFHOHAJEH
MetamMopdHu3BM. Tasu rossMa rpyna ckaljd, U3BeCTHH KaTo ,YOKHOOBJIrapcku rpasuTH,
BK/IIOYBA PA3HOBB3IPACTHU Tena, KBM KOHTo oT M3Tounopononckusg 6aokK npHHafgeXaT
3natorpancknre, Ilpunexckire, Slxkopumikure, Uyyynuredcknre, Posnnckure u penuia
APYTH NMO-MaJKKH Tesa, H3BEeCTHH B’nmeparypa'ra K470 ,,JIeBKOKPATHH IIOKOBH TpaHutTH’,
Bes na 3acsiraMe B MoApo6HOCTH TeXHUTE CTPYKTYPHO-METPOJOKKU U Bb3PACTOBH OTJIH-
uys, Tpsi6Ba Aa ce U3TBKHe efiHa oblla YepTa 1o oTHOlleHe HAa MeTaMOpP(pHHIe NPOABH —
Te He Ca 3acerHaTtd oT TJaBHUSA perHoHaneH MeramopduzbsMm B aMdpnOONHTOB (daluec,
MpUYHHU 06lATA KOHCOJAMAALKS HAa KPUCTAJMHHHSA KOMIJIEKC, HO HAKOH OT THX HO-
CAT CJAelHTE Ha KbCHaTa 3eJeHOHIMcTHA AuadTopes3a, ¢ Hal-BeposiTHA KPELAHO-NaJjeo-
reHcka BbB3pacT.

Oueprapa ce chlefHaTa TIOC/JAELOBAaTENHOCT B Marmo- MeTaMOp(pHa-ra €BOJIIOIMA Ha

HatouHopomonckust 6AoOK:
Pauna dasa Ha nbpBH PervoHateH MeTaMopPH3BM (aMPHOOIHTOB dallec) — KbcHA (Pasa
(MUTMaTH3aLHs1) ~> PHABC-TPAHUTH —> BTOPH pervoHaseH MeTaMopdH3bM (aMbubosHTOB
danmec) — cregmetaMopdHy HaHepo3ofiCKH TPAHUTOHIN — HEKOJNKOKpaTHa AuadTopesa
(sen1ieHomnCTeH hanmec).
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