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The regional metamorphism in mobile belts displays
differential and broken evolution.

The zones of active metamorphic transfor-
mations in the Rhodope Massif (RM) are principally
from two types: shear zones of deformation and zones
of increased permeability.

A. Shear zones of deformation and friction arise
during tectonic movements in the crust: microzones
of interlaminated friction, zones at the lithological
contacts or thrust zones. According to experiments
on tribological systems in the zones of friction there
is a significant increase in temperature and pressure
and theree a new HP heterofacial mineralogical
assemblage crystallizes. The background metamor-
phism of the rocks is medium pressure amphibolite
facies.

An instructive example for “in situ” eclogitization
are the Gr-lherzolite bands into a serpentinite body in
the Avren syncline. Thin 1-2 cm parallel stripes,
consisting of garnet, orthopyroxene, clinopyroxene,
olivine, and spinel alternate with serpentine bands.
The stripes gradually disappear towards the central
parts of the body.The P-T conditions of crystallization
in the zones are 800°C/8-15 kbars, while in the country
rocks they are 480-540°C/4-6 kbars.

The arguments for metamorphic origin are: the
lherzolite banded segregations are displayed only at
the lithological contacts of the serpentinite bodies,
entirely concordant with the general stratification and
metamorphic schistosity of the country rocks, the
eclogite mineral assemblage is a post-serpentinization
one. Everywhere the eclogite minerals replace
serpentine but themselves are not deformed and
altered.

B. Zones of increased permeability. These are
zones of migmatization and granitization, which arise
under decompression conditions. Pegmatite-aplite
fluids have penetrated through the zones, thus
enriching the rocks with Si, Al, K, Na and provoking
feldspathization in the rocks. Very often the feldspathi-

zed schists are similar to gneisses, which makes
difficult the lithostratigraphical correlation.

Stages of metamorphic activation. Several
periods of the RM basement can be divided:

First Precambrian cycle (C,): fomation of an
infracrustal complex — Prarhodopian Supergroup
(PRS), consisting of highly reworked metamorphic
rocks and probably several stages of aplite-pegmatite
or granite segregations.

Breaking period (B,): erosion and weathering;
transgression and obduction of ophiolitic oceanic crust
fragments over PRS; basic volcanism and pelitic-
calcareous sediments containing microfossils of
Riphean (Neoproterozoic) age and covering
Ophiolites.

Second Precambrian cycle (C,): regional meta-
morphism generally into amphibolite facies and syn-
chronous folding of the Rhodopian Supergroup (RS),
consisting of amphibolites, mica schists, gneisses,
marbles and quartzites; two main metamorphic epi-
sodes, marked by consequtive mineral assemblages,
separated by defomarion; eclogitization in local shear
zones.

Cadomian migmatizatin and granitization.

Breaking period (B,): block disintegration,
Vendian-Cambrian diabase-phillitoid complex in
greenschist facies coveres discordantly the peripheral
parts of RM.

Hercynian cycle (C;): igneous activity; granitoid
intrusion crossing the Precambrian fold and block
structures; granitization and contact metamorphism.

Breaking period (B;): erosion and transgression;
Permo-Triassic conglomerates, containing fragments
of metamorphites and granitoids.

Alpine cycle (C,): Late Cretaceous collision
granitoid magmatism, aplite-pegmatite veins, local
contact and hydrothermal metamorphism; Paleogene
volcanic and subvolcanic bodies, cutting the
completely consolidated basement; dynamometa-
mophism; effects of reheating on radiogenic systems.
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30HU U ETAITM HA METAMOP®HA AKTUBU3ALNIUA B POOOIICKUA MACHUB

Eegeenus Ko.?fcyxapog,l Jumumvp Kooicyxapos |

MeraMop¢hu3MbT B MOOHITHUTE IIOSICH CE pa3BHBa
HEpaBHOMEPHO M AudepeHIupano, nopagn 0bp30
n3Mmensmure ce P-T ycnoBug Ha cucremarta B
MIPOCTPAHCTBOTO M BpeMeTo. TEeKTOHCKUTE MpOLIECH B
3eMHaTa Kopa Ch3[aBaT AMHAMHYHH YCJIOBHS Ha
MUHepajHaTa KpUCTaTU3alusiITa, KOATO IpOoTHYa C
pasiInu4yHa CKOPOCT M CTENEH B OTACIHH 30HH, a
MeTamop(HaTa eBOMIOLHS UMa MPEKbCHAT XapaKTep.

30HHM Ha aKTHBHU MeTaMop¢HHU Npeodpa3yBa-
Hus B Pogonmckus macus

PaznuuaBar ce nBa ocHOBHM BHAa: A. 30HH Ha
cpsa3BaHe U TpueHe U b. 3oHM Ha moBuUIIEHa
MPOHULIAEMOCT.

A. 3onu na cpsazeane u mpuene. Bp3HUKBAT Ipu
KOMITPECHOHHH YCJIOBH S, IPEIU3BUKAHU OT TEKTOH-
CKH JIBWKEHUSI, KaTO 30HU Ha CpsI3BaHE C pa3InyicH
Maiad: MUKPO30HU B MHTEpIaMHHAPHH TPOCTPaH-
CcTBa, MeXIy()OpManMOHHU IO JIUTOJOXKKUTE
rpaHULM Ha IJIACTOBE C Pa3jIWYHHU PEOJIOKKHU
CBOMCTBA, KOHTAKTHU 30HW Ha KOMIAKTHH Teia OT
oproMeTaMopUTH, HABJIAYHHU IOBBPXHUHU U 1p. B
30HUTE Ha TPUEHE, CIOpe] EKCIEPUMEHTAIHU
u3cieaBaHUs Ha TPUOOJOTMYHH CHCTEMHU, CE
MOBHIIABA HIKOJIKOKPATHO TEMIIepaTypaTa U Hajs-
TaHeTo U Ce MMOsIBaBaT HOBH MUHEpaJIHU (hasH.

Enun xapaktepeH nmpuMmep Ha BB3HHUKBaHE Ha
BHCOKOOApUYHM MUHEPAIM3aLMH B ThHKHM 30HU Ha
Cpsi3BaHE NPEACTABISIBAT IPAHATOBUTE JIEPLIOIUTH
B CHJIHO HarbHaTtata ABpEHCKaTa CHHKJIMHajia. Te
ce pa3BUBAT KaTo ThHKH 1-2 cm napaseinHy UBULIHM, B
nepudepHTe 4acTH Ha CEPIIEHTUHHUTOBO TSIO, KOM-
(OpMHHM Ha rpaHULMTE HA TSUI0TO, O0IIIaTa HAIlIacTe-
HOCT U IIMCTO3HOCTTA HAa BMECTBALIUTE cKainu. M3rpa-
JieHu ca ot rpaHar (Prsy ssAlmy; ,9Grs,6.15Sps) ), opTo-
rmpokceH (Eng g), kmrormapokce (Enyg 47 Woy9.50Esy),
omuBHH (FogFa,,) 1 mmunen (Cr-meoHacr), KOUTO
aNITEPHUPAT C HEIPOMEHEHH CEPIICHTUHUTOBH UBHIIH.
P-T ycnoBusita Ha KpucCTaIH3aLysl B 30HUTE BapupaT
B mmpoku rpanunu: 560-811°C/ 8-15 kbar. Hsaxoun
aBtopu (Kolcheva et al., 1998) morperiHo pasriex-
JaT MOfO00HU UBHYECTUTE CEPIICHTUHUTH (OJIMBHH-
MUPOKCEHOBHU 30HM) OT CHILUS paiioH KaTo PENUKTH
OT MarMeHu KymynaTtu. MeramopdHara npupona Ha
rpaHaT-IepLOIUTOBUTE UBHULIU € apTyMEHTHPaHa OT
TAXHOTO pa3BUTHE CaMO B KOHTaKTHaTa 30HA Ha
CEPIIEHTUHUTOBOTO TS0, JOKATO BbB BHTPEILIHOCTTA
My T€ H34e3BaT, HAII'BJIHO KOHKOPAAHTHOTO UM

124

pasmoiokeHHe KbM 00lIaTta HamJacTeHOCT H
HIMCTO3HOCT Ha METaMOP(HUS KOMILJIEKC, METaMOP-
(HaTa MUHEpaJIHA aCOLMALUA U CTPYKTYpa Ha UBU-
LIUTE U HA-CHILECTBEHUAT (akT, ue TE 3aMecTBaT
CepIleHTHHA, a He 00paTHOTO. buoTnTOBH rHalicH Ha
KOHTaKTa C WBHYECTUSA CEPIICHTHHUT, CHIIO Ca
rpaHaTH3UPaHU Ha PAa3CTOSHHUE OT HAKOIKO METpa.

B mpogpmxkeHnero Ha cblaTta CTPYKTypa Ha
rpbliKa TepuTOpus B KomIulekca Kumu, ca ycrano-
BEHH BUCOKOOApUYHU MUHEPATH — MUKPOIUAMaHTH
(?) u nceBmoMop 03U MO KOSCUT B METAICIUTH
(Mposkos, Kostopoulos, 2001), uatepnperupasu
obave KaTo CyOqyKIIMOHHH €KCXYMUPaHH POAYKTH.

AHAJOTHYHH ca TMPUMEPHUTE 32 Pa3BUTHE Ha
CKJIOTUTOBUTE MHHEpaM3alliH, KOUTO CHIIO CE
pa3BUBAT KaTO UBUIH cpe aM(pUOOTUTUTE, OCOOEHO
KOTaTo MOCIIETHUTE ca B KOHTAKT C TBHPIH I'HalicH,
KaKTo € HanpuMep BbB Bepuiia rmiianuHa.

BucokobapruyHy MUHEPATHHU aCOLUALN OT PYTHIL,
rpaHart ¥ [IOM3UT Ca yCTAHOBEHU B TECHH MUJIOHUTHU
30HHM Ha KOHTAaKTa MEXIy CEpIIEHTUHUTOBHU Tela U
BMECTBAIIUTE CKalld, ChIIO B ABpEHCKaTa CHHKIIH-
Hana. B MunoHuTHaTa ckana ce obpa3yBaT UAHO-
MOpP(HU LIOM3UT, TPaHAT U PYTHIL.

BucokobapriHuTe MUHEPATU3ALMH Ca CHHXPOHHH
U XeTepodannaiHy Ha MUHEPaTHUTE apareHe3n oT
BMecTBallaTa ckaja. JlokaTo mpH TsX, ompene-
JICHUTE upe3 TepMoOapOMETPUYHU METOAM TEMIIe-
patypu gocturat Hax 800°C u Hansranus 8-15 kbar,
¢oHOBHUAT MeTaMophu3bM He mpeBumana 580-
590°C, xakBaTa € MaKCMMaJHaTa TeMIEpaTypHa
YCTOWYHMBOCT Ha CEPIIEHTHHA.

MHOro oT U3CIeA0BaTENNUTE Ca CKEITHYHU KbM
uzesTa 3a obpasyBaHe Ha BHCOKOOApUYHHUTE IMPO-
IOYKTH B KOPOBH YCIIOBHSI M YECTO T€ C€ MHTEp-
MpeTUpaT KaTo eK30TUYHU OJIOKOBE, EKCXyMHPaHU
OT CyOnyKUMOHHHM 30HU. B To3m ciydait obaue
ocTaBaT 0e3 JIO'MYEH OTIOBOP BBIIPOCHT 32 MeXa-
HU3Ma Ha TAXHOTO €KCXyMHUPaHE M MOAPEXKIAaHETO
UM B ONPEICTICHH JHUTOJIIOXKKH PAa3HOBUIHOCTH C
U3IBPIKAHO CTPATUTPad)CKO MOTOKEHUE, METAMOP-
¢dho3uparn B ampubONMUTOB (hanmec Mpu yMepeHU
Hajsranus. OnMcaHWTE IPAaHATOBH JIEPLOJIUTH B
WBHUYECTH CEPIIEHTUHUTH € 0COOeHO yOenuTeneH
NpUMeEp, Y€ TAXHOTO BB3HUKBAHE € MPOTEKIO B
KOPOBH YCJIOBUS, B 30HU Ha CPSA3BaHE U TPHEHE.

b. 3onu na noseuwena nponuyaemocm.
Bb3HUKBAT IpH AEKOMITPECHOHHH YCIIOBHS, CBBP3aHU



C M3AMraHe Ha TepeHa, B OTHOCHTEIHO CIIOKOHHA
TEKTOHCKa obcTaHoBKa. [1o Te3n 30HM MPOHMKBAT
¢ynau, MerMaTUTOBU M aIlUIMTOBU JEPUBATH HA
AHATEeKTUYHH MarMu OT Mo-IbJI00Ku 30HH. Te
HACHILAT cpenara c ajukanuu, Al u Si, mpenn3BUKBaT
JNOMbJIHUTENHA (EeNAmnaTi3alus U OKBapLsIBaHe,
Cb3llaBaT MUT'MAaTUTOBHU moJera. Becuuku nscieno-
Barenn Ha meramopdurtute B Pomomckus macus
MoI4YeTaBaT HEPaBHOMEPHOTO Pa3BUTHE Ha MHUT-
MaTH3alusiTa 1mo 30Hu. [IprBHECEHHTE KOMIIOHEHTH
BJIM3AT B PEaKIIMOHHH B3aHMOOTHOIICHHS ChC CKAJIHTE,
KaTO BUIMMO 3aMecTBaT Oa3MYHHTE IUIATHOKIA3HM C
no-kuceny, ampuoona ¢ OUOTUT, pyTHIIa C THTAHUT U
ap. YecTo B MUTMaTHUTOBHUTE IOJIETa IIHUCTHTE CE
HaboratsBaT Ha (peAIIIaTH ¥ KBapI[ U ce “‘OrHaii-
caBat”’, a ampubOIUTHTE Ce MPEBPBIIAT B aMpHOOI-
OouoTuTOBM U OuoTHTOBM THaiicu. [lopagu ToBa
NpoLecuTe Ha MUTMAaTH3allUs U TPaHUTU3AL U
TIOHSIKOTa CHJIHO JI0 HEY3HaBAEMOCT M3MEHST PAaHHO
MeramopdHUst 00MK Ha ckanute (3anaaau Popornwy,
Puna, OrpaxkzaeH niaHWHA), KOETO 3aTpyAHSBA
KOpeauaTa Ha JIUTOCTPAaTUTpad)CKUTe SAMHUIE OT
pasnuyHu paiionu. [Ipu momoOHU ciiyyan TBBpAE
WHIMKATHBHU Ca PETUKTU OT KHAHWUT CpeX THaiicu,
KOETO TI0Ka3Ba, Y€ N3CIICABAHNTE CKAJIM HAKOTa ca OHiIH
Ooraty Ha alyMUHHMH IUCTH, TOMTBIHUTEIHO (herma-
TH3UPAHU ITPU TPAHUTH3ALMOHHH [IPOLIECH.

KbM 30HHTE Ha MOBHIIEHA MPOHHULIAEMOCT CE
OTHACAT CHIIO MyKHATHHHUTE, IO KOUTO MPOTHYA
JEeXUIpaTalus Ha CEpICHTUHUTHTE, C 3aMECTBAaHE
Ha CEepIEeHTHHA OT TaJK, XJIOPUT, TPEMOIHUT H
oO0mKHOBEH amduooI.

Eranun Ha MeramopdHa akTUBH3aLUA
Meramop¢Hara eomrouns B Poronckust Macus nma
IpeKbCHAT Xapakrep. Hskonko oTaenHu nepruona B
pasButuero My morat ga ce oraenar (Kozhou-
kharova, Kozhoukharov, 1998).

[TspBu npekamOpuiicku Meramopder nuxba (C,)
— oOpaszyBaHe Ha WH(]pakpycTajeH MeramopQeH
xomrutekc (IIpaponoricka Haarpyma), IpeBHa KOHTU-
HEHTaJIHa Kopa, M3rpajieHa OT CHUJIHO NpepaboTeHH
THalicu ¢ KBapLU-(enamnaToB cbCTaB, MHOTOKPATHO
HaculLIaHU ¢ IbIOOYMHHU (GIyHIH U TEerMaTHT-
aIJIUTOBH AEPUBATH Ha aHATEKTUYHU MarMu, NpUI0-
OWJI BUCOKA CTEIEeH HAa XOMOTCHH3aLUsI U TPAaHUTOBA
reoxuMUYHa XxapakrepucTtuka; P-T ycioBus Ha
kpucranuzanus: 600-700°C/4-6 kbar; pamuoreo-
XPOHOJIOXKKH IaHHU 32 Bb3pacTTa - HaJIeONPOTEPO30it
-1800 Ma 3a mopdupobracTHYHUTE THANCH OT
Nzrounmure Pomoru (Peytcheva, Quadt, 1995).

[epuron Ha npexwcBane (I1,): epo3ust 1 u3BeTpsHE
Ha CKaJNTe; TpaHCTpecus U OOAyKIHS Ha OPHUOIH-
TOBa OKEaHCKa Kopa BbpXy ckaiutTe Ha I[Ipapo-
JIOTICKaTa HaArpyma, 0a3uvIHH BYJIKAHUTH U TIETATOBO-
KapOOHATHU CEAMMEHTH, ChIbPKaIll MUKPO(OCHIH
C HeoIpoTepo3oiicka (pudelicka) Bb3pacT MOKpUBAT
opuonuTHTE, MPOTONHUTH HA PoornckaTa Hanrpymna.

Bropu npexam6puiicku Metamopger muksi (C,):
peruoHalieH MeTaMop(pu3bM U CHHMETaMOP(HO
HarbBaHe Ha JIBETE HAATPYIU BbB BEPTHKATHU, HAKJIO-
HEHH M JISXKAIlI I'bHKH; ChCTaB Ha MeTaMop(o3upaHaTa
Pononcka Haarpyna: ampuOOnuTH, CIIONEHU IIUCTH,
THaiCH, MpaMOpH, KaJIKOIIMCTH, KBapLHUTH, TajK-
XJIOPUT-aKTUHOIUTOBH LIMCTH; BCeoOI1a MeTaMopQHa
KpUCTAJIM3aLUA B IMHAMUYHH YCIIOBHS HA KOMIIPECHSE;
¢onoB meramopduzbm T - 480-550°C u P - 4-6 kbar;
JIB€ OCHOBHH MeTaMOP(HU CHOUTHS, CHOTBETCTBALIN
Ha JBETe HarbBaHU:, MApPKUPAHU OT JBE MOCIIENOBa-
TEJTHA MUHEpAITHH MapareHe3u, pasaeieHu ot aedop-
Manusi; eKITOTHTH3aLHs B 30HH Ha CPsi3BaHE U TPHUEHE,
CHHXPOHHA, XeTepodannaiHa cupsiMo (OHOBUS
MeTaMop(u3bM; PaIuOTreOXPOHONIOKKN JaHHU 32
BB3pacTTa Ha Meramopdusma: Heonporeposor (610
Ma) o exnorutu (Arkadakskiy etal., 2003), 572+5 Ma
no ampuoonutu (Carrigan et al., 2003).

Kapnomcku marmatussMm, rHaiic-rpanuTH - Jlecos-
CKH THII, ITIUPOKO TIPOSIBEHAa MUTMAaTH3ALMS U TPAHUTH3a-
LS HA METaMOP(UTHUTE OT JIBETEC HAATPYIIH.

Ilepnon Ha mpexbcBane (I1,) - 610KoBa ne3uH-
Terpanus mpenu BeHnaa (emukapaH); auabas-
¢umrTonaHUAT Komruteke (570-650 Ma), meramop-
(o3upaH B 3eNEHOIINCTEH (panrec IOKprUBa JUCKOP-
IaHTHO nepudepHu YacTu Ha Pogornckust Macus.

XepunHckd nukba (C;): MarMaTHyHa aKTUBHOCT
(340-240 Ma), rparuTOMTHN UHTPY3UX B VI3TOUHMTE
Pononn (bemopeuko nmonyBane), Puno-3anamHo-
pornorncku 0ok 1 CperHoropckara 30Ha, MpecHyary
npeaKaMOpUiicKuTe THHKOBH M OJIOKOBU CTPYKTYPH;
IPaHUTU3ALUA U MUTMaTU3alusg, OTPAHUYEHA B
KOHTaKTHHS Opeosl HAa IPaHUTHUTE, OOMIIHHU arlTUT-
MErMaTUTOBH >KWIM, KOHTAaKTEeH MeTaMop(du3bM Ha
MpaMOpH, OrHaiCsBaHe Ha ILHCTH, YaCTHYHA ACUMUIIa-
s Ha amubommTa u ynrpabazuty; T —550-650°C, P
— 2-3 kbar; yacTnyHa peMOOWMIM3AINS HA THAWCH OT
HHUCKuTe HUBa Ha [Ipaponornckara Hagrpyna.

Ilepnon na npexscBane (I1;): epo3ust u TpaHc-
rperus; NepMOTPUACKU KOHITIOMEPATH, ChABPKAIIN
(parMeHTH OT POJOICKH METaMOP(QUTH U TPAaHUTH.

Annuiicku nuksi (C,): ropHOKpeaeH (91-85 Ma)
KOJIN3MOHEH IPaHUTOB MarMaTU3bM; 4acTHYHA
pemMoOnIn3aIys Ha MpapoIONCKUTE THANCH B Ib100-
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KWATE HUBA Ha KPUCTATMHHUA (yHOAMEHT; arlinT-
NEerMaTUTOBYU XMJIW, Ipecuyanlyd Mmo-crapara
MeTaMop(Ha MIHMCTO3HOCT; JIOKAJTHHU MpEeKpHUcTa-
JU3alMU B CTATUYHH YCIIOBHS: AJIMUICKY TUIT KWIIH,
KOpyH[I-caniUPMHOBY MHMHEpPaJIH3allH, CKAPHOBH
MpeKpucTanu3auiy Ha aM(puOOIH U rpaHaTH B OTBO-
pPEHM MYKHAaTHUHU U Ap.; MaJEOreHCKU IENpecun u
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