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PE3IOME

TepMUHBT "TEKTOHOMETaMOp(HO amanramMupaHe” ce Mpeanara 3a 03HayaBaHe Ha MpoLeca Ha TEKTOHOMETaMOP(HO PELMKIMpaHe, Mpu KOWTO CKamn U CKarHu
3a4pyru C pasnnyHa Bb3pacT W CbCTaB Ce CMECBAT TEKTOHCKM W Ce XOMOTeHU3upaT cuHMeTaMopHo, kaTo ce 0bpasyBa HOB CKaneH KOMMNEKC, YAMTO MbPBUYHN
eNIEMEHTY Ce pasnosHaBaT TpyAHo. Pasrnexaat ce Hakonko npumepa ot KOxHa Bbnrapus. Mpu Tax ce HabnoaaBa BMbKBaHe Ha BUCOKOMETAMOP(HN Ckanu cpef
MO-HUCKOMETaMOPCHY UM HEMETAMOPCHU, UM MK, Ha HEMETaMOPMHY CKkanu OT MOKpPUBKATa CPef MOANOXKEHW Ha CPsi3BaHe CKanu Ha (yHaaMeHTa. 3HauuTenHa
yacT (Mpapogoncka nivnu OrpaxaeHcka Haarpyna, OcoroBcka cBuTa, JIuceLkn KoMNneke) oT npekambpuiickus BUCOKOMeTamopdeH komnnekc Ha KxHa bwnrapus
morar Jja ce pasrnexaat kaTo NpoayKTv Ha kafloMCKO PELMKIMpaHe M TEKTOHOMEeTaMOPhHO amanramMmupaHe Ha JOKafOMCKM W Ka[loOMCKV METaMOPHU 1 MarMeHm

ckanu.

BbBEJEHVE

TepMuHbT "amanramupaHe" ce u3nonaea B reornorusra B
TEPEHHUs aHanu3, W "ce onpedens Kato TEKTOHCKO
KOMOMHMpaHe Ha [Ba WNM NOBEYE TepeHa B e4HA eauHCTBEHA
no-ronsiMa TEKTOHCKA efuHuLA Npeau TAXHOTO MpUKpensaHe
KbM kpaToHa" (no aedmHuums Ha J1. MapdeHos, A. XaHuyk 1
B. Hoknebepr). [pyro npunoxeHne TEPMMHBT Hamupa B
MOZEepHaTa CeauMEHTOMOMS, - MO OTHOLLEHWE HA CIMBAHETO
Ha [Ba UM noBeye nnacta (00MKHOBEHO, TypbuauTh) B €anH
nnacr.

Halt-13BeCTHOTO ¥ MbPBO 3HaYeHWe Ha aymaTa npegnonara
oOpasyBaHe Ha eduH MOBEYE WIM MO-Marnko XOMOreHeH
NPOAYKT OT ABa UNK noseve ACHO onpefdeneHu U NbpBUYHO
PasnUYHN KOMMOHEHTH, KaKTO HanpyUMep npu 0bpasyBaHeTo Ha
MeTaJlHa CnJ1aB Ha XKUBaka.

EnHo apyro v cbBCEM MOMMYHO MPUMOXKEHWE HA TepMUHa
Bn ce oTHacANO 4O Chydyau, KOrato CbLUECTBEHO PasfuyHu
cKanu unu ckamHu acouuauuu (koMnnekcu) ce cmecsaT no
TEKTOHCKM HaYWH, W NOpagu WMHTEH3WBHW aedopmaum w
MeTaMopu3bM, AOCTUraT [0 XOMOFEHHOCT KOSTO MpaBu
MHOrO TPYOHO MNM [axe HEBL3MOXHO pasno3HaBaHETO Ha
MbpBOHaYanHuTe  enemeHtn.  [lpy  pasransHe U
XOMOreHu3aLUmMs TakMBa CMeCK CTaBaT POLOHaYanHWUM Ha
aHaTeKTMYHM MarMu. Ho paxe v ga He JOCTWrHAT [O TakbB
CTafui, CTereHTa Ha XOMOTeHW3auuss Moxe fJa Obpge
[OCTAaTbYHO BUCOKA, Taka Ye da NO3BOMM M3MOM3BAHETO Ha
TEpPMMHA "TEKTOHOMETaMOPdHO aManrammpaHe”.

Hskonko cryyasi Ha TEKTOHOMeTaMoOpdHO amanramupaHe
Osixa HabnwopaBaHu B HOxHa bwbnrapusi. Bbnpekn ye He
MoKpUBAT LiAinaTa rama 0T amanraMaLioHHU SBREHUS Te MoraT
[a CryxaT KaTo M3TOMHWK Ha efHa Obgella knacudmkaums.
OcHoBHUTE criysan ce OTHacsT [o: 1) BKMoYBaHE Ha mMo-

BUCOKOMETAMOP(HN CKanu B MO-HUCKOMETAMOPHN  UIn
HemeTamMopdHWU CKanu OT NOKPUBKATa, KOMTO ca MPeTbphenu
HWCKOCTENEHEH METaMOPU3bM 33eJHO C BKIMKOYEHUTE U
OmaTopu3upaHn BUCOKOMETAMOPCGHW CKanu; 2) BKMKYBaHe
Ha HWUCKOCTEMEHHM MEeTamopuUTM WKW MbPBOHAYAmNHO
HeMeTaMOpHN CKanu W 3agpyrit OT MOKPUBKaTa B NOAMOXKEHU
Ha Cpsi3BaHe BMCOKOCTEMEHHU METaMOPUTH OT yHOAAMEHTa,
WIN CPSi3aHN MarMeHu ckanu; 3) NporpeciBeH MeTamopusbm
Ha [febenn 30HM Ha Cps3BaHE WNM HaBMayHu 30HW; 4)
nonnaedopMaLMoOHHM W MONMMETAMOPCGHN MPOLECH BbB
BUCOKOMETAMOP(HN KOMMNEKCH, NPU KOWUTO NOCHEA0BaTENHO
ce npubaBAT HOBKM  KOMMOHEHTU  (KaTO  MHTPY3MBHM
cunonofobHW Tena, Aankv U 4p.), a N0 BpeMe Ha crieABalyuTe
AedopMaLMOHHM 1 METaMOP(HM SBNEHNS HACTBINBA YaCTUYHA
XOMOreHm3aLus.

TEKTOHCKO BKITFOYBAHE HA MO-BUCOKOMETAMOP®HM
CKAJIM B HEMETAMOP®HA UM HUICKOMETAMOP®HA
MAHTUA

TEKTOHCKOTO ~ BKMIOYBAHE Ha  MO-BMCOKOMETAMOPHN
(amcpnbonntoB  (haumec) neLOBMOHM CKanHM Tena  oOT
(yHaaMeHTa B CegWMEHTHAa WNM  BYNKaHO-CEAMMEHTHA
nokpueka Oelwe HabniogasaHo B pep cnyyam B HOxHa
Bonrapus. Te ca ommMcaHn € pasnuyHM  LeTannu.
MpuCbCTBMETO ~ HA  €[OHOBPEMEHHA WM MO-KbCHa
XOMOreHusauus 4pe3 AedopmauMoHHa UM MeTamopdHa
npepaboTka 4aBa OCHOBaHMS HSKOM OT TE3W Chyyan ga ce
ONpELENsT KaTo TEKTOHOMETaMOPEHO amanrammpaHe.

TEeKTOHCKOTO BKMKYBaAHE Ha BNNAcTABaHMs OT (hyHOAMEHTa
(cpue. 1), marpageHu oT guadhToOpuU3MpaHu CIOAEHM THancy,
mMurmaTTM M amdmbonutu (OrpaxgeHcka Haarpyna) Bcpen
MOKPUBALLMTE  (TEKTOHCKM WIW  TEKTOHU3WPaH MbpBUYEH
LEeno3uLMOHEH KOHTaKT) meTaanabasu, meTatyu u unuti
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(PponoLwuka cauta) Helue onucaHo 3a MbpBU MbT BLB BrnaxvHa
nnaHuHa, 61130 Ao 3anagHus pub Ha Jiucuinckms dparMeHT ot
tyHaameHTa (Zagorchev, 1974, 2001). MHaiicn, MurMaTuTi u
amubonutn ca OunM  NpeBbpHATM B 3EMEHOLUMCTHU
BnacTOMMNOHNTY, NPEMUHABALLM B XIOPUT-CEPULIMTOBM LLIMCTU
n unoHut. OBpa3yBaHUTE CEPULNT-XIOPUT-AKTUHONMUTOBK
(OUNOHUTKM 4EeCTO Ca HEOTNINYMMM OT 3ENIEHUTE LUMCTU W
MeTaguabasn Ha Pponowkata ceuta. [JedopmalyoHHaTa u
MeTamopHa (CHHTEKTOHCKM 3€MEHOLLMCTEH MEeTaMopdu3bm)
XOMOTEHM3aLMS Ha pesynTupalums komnnekc (Jucuiicka nemya
OT TEKTOHCK/ BKITIOYEHMs)) € MpoTekna 4pe3 MHOrodasoso
HarbBaHe. Bb3MOXHUTE MEXaHW3MU Ha TEKTOHCKOTO BMBKBaHE
Ha BMMaCcTsBaHWSTa BKMIOMBAT efHa paHHa (hasa Ha
obpasyBaHe Ha aHTWKnMHanW 65m30 go pbvba Ha dparmeHTa,
kaTo BriocregcTBue Te ca  OunM  KOMMpUMMpaHU 1
npeHarbHatu. [lpyr Bb3MOXEH Npow3xod Moxe Aa e oun
CBbP3aH C PaHHOKAOMCKO HaBMWYaHe npegu  wnu
€HOBPEMEHHO CbC 3€NEHOLMCTHUS MEeTamMopu3bM  Ha
®porowkara ceuTa.
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ﬂpMGﬂMJMTE"HB 3anagHa
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Queypa 1. 30HU Ha KaBoMCKO? mekmoHOMemamMopeHHO
amarizamupaHe (8UCOKOMemamop(hbHU 8niacmsa8aHuUsT b8
®ponowkama ceuma) U annulicko amanzamupaHe Ha
mpuacku ckanu 8 cpsisaHu cmpymcku uopumu no
LppsuweHckus Haenak. 1o Zagorchev (1974)

BmbkBaHeTo Ha newosuaHn Tena (metagmabasu, rabpo,
avopuTn) OT ponepmckus yHaameHT (Pponolika cBuTa,
Crpymcka guoputoBa (hopmaums) cped mnokpuekaTta (C
MbPBUYEH HECbIMaceH Aeno3ULMOHEH KOHTAKT) OT Nepmcku
(CkpuHcka cButa) 1u  Tpuacku (MbpbuHcka, Ceupgoncka,
Moruncka, BocHekcka u Pagomupcka cButa) ckanm 6Gele
ycTaHoBeHo (3aropues, 1984; 3aropueB u dOp., 1999) no

lMoneTnHcko-CkpuHCcKaTa bHKOBO-HaBMayHa 3oHa (QPue. 2),
KOSTO Ce XapakTepuaupa C MHOTO MHTEH3MBHU AedopMaLyu.
Bewe HabniogaBaHo ¥ €OHOBPEMEHHO WM  CreABallo
amanramupaHe upes CUnHU AedopMauuM M 3eneHOLMCTEH
MeTamopcu3bM MpU  Xumuyeckn OOMeH UM HayanHa wnm
YacTU4Ha NpeKkpuCTanu3aLms.

Tpuac
E=] komumaea conma
E=d tovera cama
[ a——
BocHekcka cauTa

U e imn

Fupbutcka ceura
MeTakapGoHaTHa 3aapyra

[ —

Queypa 2.. Bubksare Ha ckanu om ¢hyHdameHma e mpuaca
Ha bpbuHckama u Ceudonckama ceuma. o 3azopyes u Op.
(1999)

TEKTOHCKO BMBKBAHE HA HUCKOMETAMOP®HN
CKAJIM BCPE[ NOONOXEHW HA CPA3BAHE
BUCOKOMETAMOP®HNW NN MATMEHW CKANI

TunuyeH criyyai Ha TakoBa SIBMEHWE e BKIHOYBAHETO Ha
cepust OT NeLyoBUAHM Tena OT TpUacku ckamu (YepBeHoLBeT
Ha MbpBogonckata CBWTA; BapoOBMLM W [ONMOMMTM  Ha
Morunckata u BocHekckaTa CBMTa) MO HaBMa4YHW NOBBLPXHUHU
(LibpBuLLEHCKM HABNAK) BCPeR CPsi3aHi M HALIMCTEHM  CKamu
Ha Ctpymckata guoputoBa cdopmaums (Que. 1). ToBa sBneHne
BEPOSITHO € CBBHP3aHO CbC CPsi3BaHe Ha LOMHOTO, toro3anagHo
fempo Ha TACHA A0 M30KIMHanMHa rbHKA (LibpBuLLeHcka
aHTUKNMHanNa), Npy koeTo To e 61UNo peayLmMpaHo [o cepust ot
newy, a wrpageHata oT CTPYMCKM OvopuTu spka e buna
WHTEH3MBHO cpsi3aHa M HaBneyeHa (Que. 3). Lanara
TEKTOHOMETaMop(Ha CMeC € Buna CUHTEKTOHCKM NpeBbpHaTa
B 3€NEHOLLIMCTHO-MPaMOPHO-MIUTOMAHA NOCNENOoBATENHOCT
(Zagorchev, 1996).

Queypa 3. LippsuweHckusm Hagnak 6 Wkapna Ha nbms npu
¢. Ubpsuwe. lewu om cpedHompuacku doiomumu,

FOOMLLIHVK Ha MurHo-2eonoxkus yHusepcumem “Ce. Mean Purnicku’, mom 46 (2003), ceummek |, FEOQSIOMA Y TEOOUSUKA
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BKIIOYEHU 8 CpA3aHUme U npeebpHamu 8 MUSIOHUMuU
cmpyMcKu duopumu.

MogobeH cnyvan ce Habriopgasa B T.H. Jlucoscka rpaben-
CUHKNMHana (Mnu "KOHCTaHTMHOBCKA 30Ha Ha Cps3BaHe") B
toXHUS CKNOH Ha Cakap nnaHuHa (Que. 4). Tasu TsacHa
MpuMNHATa CWHKNWHama Cce u3rpaxga OT  Tpuacku
MeTaceaMMEHTHM Ckamnu, KOWTO MbPBOHAYarHo ca Nokpusanm
C HecblmaceH [eno3nLUMOHEeH KOHTaKT —npekambpuickus
komnnekc (Koxyxapos u 0p., 1968). MHTeH3MBHO annuiicko
CuHMeTamopHo  (amdmbonuToB  haumec) cpsisBaHe €
npeBbpHano Tpuackata kapboHaTHO-TepUreHHa mnocneaoBsa-
TENHOCT B rpaHaTt- U CTaBPONMUT-ChObPXaLLW CIIIOAEHN LWNCTM
n amubonutn, kaTo TaxHaTa onuauus e ycnopegHa Ha
nNpeopueHTUpaHaTa Unu HanoxeHa onuaums B npekambpuit-
CcKkUTe MeTaMopuTh. Hsikou reonosu ocnopsat npekambpuii-
ckaTa Bb3pacT Ha (yHOaMeHTa, OCHOBaBaiKku Ce Ha NPUBUAHO
cbrnacHata nocrnefoBaTenHocT Ha uenus paspes u be3 ga
B3eMaT MOA  BHMMaHWe  KOMMNeKCcHaTa  UCTOpus  Ha
ceanmeHTaums u gedopmauum. Ha no-gbnboku CTPYKTYpHM
HMBA KOMMIEKCHOTO anmuMUCKO CMHMETaMOP(HO CpsidBaHe e
[oBeno [0 obpasyBaHe Ha OnacTOMMIIOHMTM W NCEBAO-
koHrnomepatu (Zagorchev, 1994), kouto e BL3MOXHO fa ca
Brnm yacTuyHo 0BpasyBaHy 3a CMeTka Ha efHa naneosoncka?
KoHctaHTHOBCka cBuTa (Koxyxapos, 1991).  MMo-kbcHO
ViBaHoB u dp. (2001) Hapekoxa Ta3u cTpykTypa "KOHCTaH-
TMHOBCKA 30Ha Ha cps3BaHe", HO 6e3 Ja M3ACHAT HambiHO
HEMHWTE NpoW3Xod, Bb3pacT M TEeKTOHOMEeTamopdHa eBo-
noums.

paspes Ha NNKUTKO §
|
KOPOEOC HHBO +

+

Cakapckun rpaHuTeH
nnytoH {c. 500 Ma)

+ o+ o+

W keeHU (Ko) rpanuTy,
TN T

KoHcTaHTWHOBCKA cBMTa
W NCeBAOKOHrOMepaTH

Queypa 4. Jlucosckama CUHKUHana U 30HU Ha cpsi3eaHe 8
toXHUS1 ckitoH Ha Cakap. Mo Zagorchev (1994).

MPOrPECUBEH METAMOP®X3bM HA MOLLHN 30HM HA
CPA3BAHE N HABJIMYAHE

To3n MexaHu3bM Ce pasrnexga Kato Bb3MOXHOCT, KOSATO
Ce OCHOBaBa Ha HabmnioAeHWs B Pa3NnNyHM NOKanUTeTn Ha
Poponckua macuB. Hsikou ronemu pasfiioMHW CTPYKTYpU ca
NpeTbpnenu Abra eBoMOLMS, KaTo No TAX Ca PerucTpupaqm
HAKOMKO rMaBHM CbOMTUA C pasnuyHa KuHemaTwka. Taka,
3anagHonupuHCKaTa pa3noMHa 30Ha e Wwupoka 2 — 3 km, kato
ce cberon oT noseye oT 10 — 12 OTAENHM Pa3NOMHM 30HM
(HaBnauu, Bb3CedM, OTceaM, pascedum), aKTUBMPaHU npe3
naneoreHa, HeoreHa U kBaTepHepa.  Cebp3aHuTe
HUCKOCTENEHHM [0 3eNEHOLLMCTHU MUIIOHUTY YHWLLOXaBaT no-
cTapuTe CTPYKTYpW Ha (PyHOameHTa, M nokanHo ca Ounm

pasrnexgaHn OT  HEOMWUTHU reono3u Kato  HOPMasHu
NpOrpecBHO-MeTaMopHN nocresoBaTenHocTy. B
LleHTpanHopogonckata 0Bnact HWCKOCTENeHHW A0 3eneHo-
WKUCTHM MWNOHMTM 1o JTbkaBuwkmMs Haenak (Pue. 5) ca
0BpasyBaHu 3a CMeTKa Ha rHaiicu, Mpamopy, amubonuTi v
OT napanenHu UMM KOcu cnpsmo porvaumsaTa animToBn w
KBapuOBM WM MO BPEeME Ha HrosanagHOBEPreHTHO
HaBnM4YaHe W nocnegpawo pascspaHe (Zagorchev et al,
2000). Be3 pa oTyeTaT YACTO TEKTOHCKOTO amanraMmupaHe Ha
TE3U CKanW, HAKOM HEOMUTHM reornosn 1 pasrnexgaxa kato
CEAMMEHTHN (KOHIMIOMEpaTH, NSICbYHMLM, BapOBULYM), N Aaxe
Thpcexa (M "Hamupaxa") mukpodocunn. B cnyyai, Ye TakaBa
BracTomMmnoHnTHa Maca 6bae MoAnoXeHa Ha MO-MHTEH3WBHO
MeTamopdHO  CbOuTMe, amanramupaHeTto 6u  Mmano
TekToHoMeTamopeH xapaktep. OBpasyBaHata cmeceHa W
amanramupaHa ckana 6u morna fa ce pasrnexzaa kato CbBCeMm
HOB CKaneH Tun (WWCT WM METaKOHIoMepaT), KaTo
npou3xogbT W €BOMIOUMATA Ha Lsnata nocnefoBaTenHocT
MoraT fja oCTaHaT U3LAMO0 HEU3SICHEHN.

Manacmupcka pexa Ky

fTsKasuw
(Cpedropodoncry) Hasnax

4

Buuancka cBuTa
v,

T
w

amdpuonuTn

6nacTOMUNOHUTH

Zagorchev et al.
(2000)

Queypa 5. biacmomunoHumu no fTekaguwikus Hagnak

NONMAE®OPMALIMOHHW N MONMMETAMOP®HN
MPOLIECW BB BUCOKOMETAMOP®HIA KOMMIEKCH

BucokometamopHuTe  Komnnekcn  OOMKHOBEHO — ce
XapakTepuaupart ¢ nonuaeopmMauMoHHo 1 nonMMeTaMopgHo
pa3suThe. [MPOHWUKBAHETO Ha UHTPY3WBHM Ckanu (OBMKHOBEHO
Jalikn 1 CUNOBE), KOMTO MpUHaAnexaT Ha Mo-KbCeH
TEKTOHOMarMaTyeH LuKbn wnm cbbute moxe ga 6bae
nocnefgaHo OT Aedopmauynm o6l 3a MHTPY3MBHaTa M 3a
BMECTBallaTa CKkarna, kaTo MoraT fa 3anmuyaT BCSKaKsu
pasnuku MeXay No-Ctapute W HOBWUTE CKanw, 1 MO TO3M HauMH
fa Cb3gajar HOB amanrammpaH KOMMekc. Takvea cryyam ca
M3BECTHM OT MHOrO BMCOKOMETaMOp(HM nonuaedopma-
LIMOHHM KOMMNIIEKCH, KaTO KIacu4ecku NpUMepU ca U3BECTHU OT
LoTnaHackuTe nnaHuHK, Annute 1 ap.

Mopo6Ho amanramupare Bele HabnogaBaHo B U3TOYHUTE
yacT Ha Penybnuka Makegonus (Stoyanov et al., 1997),
kboeto MeTagnabasw, guoputi, GasndHW Jaikn W KBapu-
nopcmpu ca 6unu npepaboTeHn OT Mo-KbCHU Aedopmaum u
mMeTamopuabmM B "MpoCnoeHn” rpaHuTO-rHamcK u amdu-
BonmTu.

Hakonko reHepauuu OT MarMaTM4HW U MeTamopdHK
penepu ce Habnogaeat B OrpaxaeHckara, pecn. [papogon-
ckata Hagrpyna B OrpaxgeHckata eguHuua u  Mapgah-
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[asngkosckoTo nogysaHe (Zagorchev, 1976). VI Ha pBete
MecTa MpUCHLCTBMETO Ha penepu W Juncata Ha MbrHa
XOMOreHM3aLMs No3BoMsiBa NOHe YacTMYHO pa3no3HaBaHe Ha
MOCNeAOoBaTENHOCTTa OT MarMeHu W MeTaMopdHM ChouTUS.
Taka Hanpumep, annuTh W nermatuth npu c. MukpeBo
npecuyaT HarbHaTh TypManuH-CbabpXKaLy BUOTUTOBK rHaiich
M wuectm Ha OrpaxgeHckata Hagrpyna. [lpu  no-KbCcHO
(kagomcko) [echopMaLMoHHO U MeTaMopdHO CbbuTME, Te3u
XUnn ca 6unu ByauHMpaHm, HAWWCTEHN U HarbHaTU 3aedHO C
BMeCTBaLLmTE v rHancy (Que. 6).

MHOro no-uHTEH3WBHA Kajomcka npepaboTka (amanra-
MVpaHe 1 peunknupaHe) ce Habnoaasa B CUMHO CpsisaHuUTe
nonMMeTamopHn M nonuaecbopmMaLMoHHM  AOKAZOMCKM
OcoroBcko-Jlucewku rHaicn. Te ca npeceyeHmn OT KagoMCKUTE
Ncevkn rpaHUTOMAK, U 3a€[HO C NOCNEHMTE Cca NPeTbpNenH
WHTEH3WBHA TEKTOHCKA N MeTamMopgHa XOMOreHm3auus.

Queypa 6. byOuHax u cps3gaHe Ha annumu U neemamumu 8
OezpaxdeHckama Hadepyna (Mukpeeo, KO3 brnizapus), no-
KbCHO NPeHazbHamu U amanaamupaHu 8 Komniekca

AMANTAMALIMOHHI OECTAHOBKN

F'eognHaMnyHMTE OOCTaHOBKM, B KOMTO MOraT jJa ce
pasBMBaT SBMEHWS HA TEKTOHOMETaMOP(HO amanramupaHe
moraT Aa 6baar gocta pasHoobpasHu. CbC CUrypHOCT Te ca
CBbP3aHM TMABHO C OCTPOBHUTE ObIU W CbC CyOoYKUMOHHNTE
30HM, KbETO MHOTO WHTEH3WBHW fedopmauun acouumpar C
MOBWLLEH TEOTepManeH rpagueHT. BbamoxHuTe AbnbounHM
BapupaT, HO TE3W SBMEHUS BEPOSTHO Ce OTHACAT KbM LsnaTa
rama Ha 3eneHoWMCTHUS W amdmbonuToust chaumec. B

lMpenopbyana 3a nybnukysaHe om
kamedpa “Teonoeus u naneormonoeus’, [TIP

ycrnosusita Ha [gbnbok amdmbonuToB dhaumec npouecute
mMoraT [fa Ce npuapyxaeaT OT YaCTMYHO pasTansHe.
AmarnrammpaHeTo Ha TeKTOHOCTpaTUrpadCki TEPEHN CUTYPHO
BOAWM [0 TEKTOHOMETaMOP(HO amanramupaHe Ha TexHuTe
CKarHW Komnnekcu B obcera Ha CyTypHaTa 30Ha. llogxogsium
32 TaKkMBa SBMEHMS Ca W 30HUTE HA MeXay- M
BbTPEKOHTUHEHTaNHA  konmuaus.  [TbpBM  MHOMKALUMKM  3a
TEKTOHOMETaMOP(HO amanramupaHe MoraT ga Ce TbpCaT B
SIBMEHUsITA Ha M30TOMHA XOMOreHM3aLys, KoSTo JocTra U Ao
"npeHaBnBaHe Ha M30TOMHUS YaCOBHUK" BbB BPEMETO Ha Tasn
npepaboTka (3aropues, Mypbar, 1986).
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ABSTRACT

The term "tectonometamorphic amalgamation” is proposed to designate a process of tectonometamorphic recycling when rocks and rock formations of different age
and composition are tectonically mixed and metamorphically homogenized in such a manner that a new complex is formed, and the primary elements are
recognized with difficulty. Several examples from South Bulgaria are discussed, and they concern both insertion of higher-grade metamorphics into a lower-grade
metamorphic or a non-metamorphic cover or insertion of non-metamorphic cover beds into additionally sheared basement rocks. Large parts (Prerhodopian and/or
Ograzhdenian Supergroup, Osogovo Formation, Lisets complex) of the Precambrian high-grade metamorphic basement in Bulgaria may be regarded as products of
Cadomian recycling and tectonometamorphic amalgamation of pre-Cadomian and Cadomian metamorphic and igneous rocks.

INTRODUCTION

The term "amalgamation" is used in geology in terrane
analysis, and "is defined as tectonic combination of two or
more terranes into a single larger tectonic unit prior to their
attachment to a craton” (definition by L. Parfenov, A. Khanchuk
and W. Nokleberg). Another application of the term is used in
modern sedimentology, — relative to merging of two or more
beds (usually, turbidites) into a single bed.

The first and most popular meaning of the word implies the
production of a single and more or less homogenous product
from two or more clearly defined and essentially different initial
components, as, e.g., in the case of obtaining a metal alloy of
mercury.

Another most appropriate application of the term could
concern cases when essentially initially different rocks or rock
associations (complexes) are tectonically mixed, and due to
strong deformations and metamorphism, reach a homogeneity
that makes the recognition of the initial elements very difficult
or even impossible. When molten and homogenized, such
mixtures give birth to anatectic magmas. Even without reaching
such a stage, the degree of homogenization might be
sufficiently high thus allowing for the term "tectonometamorphic
amalgamation” to be used.

Several cases of tectonometamorphic amalgamation have
been observed in South Bulgaria. Although not covering the
whole possible range of amalgamation phenomena they may
serve as a source for a future classification. The principal
cases may be related to: (1) insertion of higher-grade
metamorphics into lower-grade metamorphics or non-
metamorphic  cover rocks that suffer a low-grade
metamorphism together with the inserted diaphthorised high-
grade rocks; (2) insertion of lower-grade metamorphics or
initially non-metamorphic rocks and formations into sheared
higher-grade metamorphics or sheared igneous rocks; (3)
progressive metamorphism of thick shear zones or thrust
zones; (4) polydeformational and polymetamorphic processes
in high-grade complexes, with consecutive adding of new

igneous material (as sill-like bodies, dykes, etc.), and a partial
homogenization during subsequent deformations and
metamorphism.

TECTONIC INSERTION OF HIGHER-GRADE ROCKS
INTO A SEDIMENTARY COVER

Tectonic insertion of higher-grade (amphibolite facies)
basement lenticular bodies into a sedimentary or volcano-
sedimentary cover has been observed in a number of cases in
South Bulgaria. They have been described with a different
degree of detailization. The presence of coeval and later
homogenization through deformational and metamorphic
overprint gives the ground to designate some of these cases
as tectonometamorphic amalgamation.

The tectonic insertion of basement inliers (Fig. 1) built up of
diaphthorized mica gneisses, migmatites and amphibolites
(Ograzhdenian Supergroup) into the covering (tectonic or
primary depositional contact) diabases, tuffs and phyllites
(Frolosh Formation) has been first described in the Vlahina
Mountain, near the western edge of the Lisiya basement
fragment (Zagorchev, 1974, 2001). Gneisses, migmatites and
amphibolites have been transformed into greenschist-facies
blastomylonites grading into chlorite-sericite schists and
phyllonites. The resulting sericite-chlorite-actinolite phyllonites
are often undistinguishable from the green schists and
metadiabases of the Frolosh Formation. The deformational and
metamorphic (greenschist facies syntectonic metamorphism)
homogenization of the resulting complex (Lisiya strip of inliers)
proceeded during multiphase folding. Several possible
mechanisms of the insertion include the formation of first-
phase anticline(s) near the edge of the fragment that have
been consequently tightened and refolded. Another possible
origin may be related to early Cadomian thrusting pre-dating or
coeval with the greenschist-facies metamorphism of the
Frolosh Formation.
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Figure 1. Zones of Cadomian? tectonometamorphic
amalgamation (inliers) and of Alpine amalgamation of Triassic
rocks into sheared Strouma diorites. After Zagorchev (1974)

The insertion of basement (Frolosh Formation, Strouma
diorite formation) lenticular bodies of metadiabase, gabbro or
diorite into the cover (with a primary depositional
unconformable contact) of Permian and Triassic rocks (Skrino
Formation, Gurbino Formation, Mogila Formation, Bosnek and
Radomir Formation) has been described (3aropues, 1984;
3aropyes et al., 1999) along the Poletintsi-Skrino fold-thrust
zone (Fig. 2) characterized with very high strains. Coeval or
consequent amalgamation through high strains and
greenschist facies metamorphism with chemical interchange of
components and incipient or partial recrystallization has been
recently observed, too.
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Figure 2. Insertion of basement rocks into the Triassic of
Gurbino and Svidol Formation. After 3azopyes et al. (1999)

TECTONIC INSERTION OF LOW-GRADE ROCKS INTO
SHEARED HIGH-GRADE METAMORPHICS OR IGNEOUS
ROCKS

A typical example of this phenomenon is the insertion of a
series of lenticular Triassic rock bodies (red beds of Murvodol
Formation, and limestones and dolomites of the Mogila and
Bosnek Formation) along the thrust surface (Tsurvishte thrust)
into sheared diorites of the Strouma diorite formation (Fig. ).
This event probably occurred when the lower south-western
limb of a tight to isoclinal fold (Tsurvishte anticline) has been
sheared and reduced into a series of lenses, and the core (built
up of Strouma diorites) has been intensely sheared and
thrusted (Fig. 3). The whole tectonometamorphic mixture has
been syntectonically transformed into a greenschist — marble —
phyllite-like sequence (Zagorchev, 1996).

Figure 3. Tsurvishte thrust in the road cutting near the village
of Tsurvishte. Lenses of Middle Triassic dolomites inserted into
the Strouma diorites sheared and transformed into mylonites
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Figure 4. Lisovo syncline and shear zones in the southern
slope of the Sakar Mountain. After Zagorchev (1994).

A similar case is the so-called Lisovo graben-syncline (or
Konstantinovo shear zone) in the southern slope of Sakar
Mountain (Fig. 4). A tight and pinched-in syncline is built up of
Triassic metasedimentary rocks initially covering with a
depositional contact the Precambrian complex (Koxyxapos et
al., 1968). Intense Alpine synmetamorphic (amphibolite facies)
shear transformed the Triassic carbonate-terrigenous
sequence into garnet- and staurolite-bearing micaschists and
amphibolites, their foliation becoming parallel to the reoriented
foliation of the Precambrian metamorphics. Some geologists
questioned the Precambrian age of the basement pretending
that the whole sequence was conformable without taking into
account the complex depositional and tectonic history. At
deeper structural levels, the complex synmetamorphic shear
led to formation of blastomylonites and pseudoconglomerates
(Zagorchev, 1994) possibly partially formed at the expense
also of a Palaeozoic Konstantinovo Formation (Koxyxapos,
1991). Later Ivanov et al. (BaHoB et al., 2001) named the
zone as "Konstantinovo shear zone" still not fully elucidating its
origin, age and tectonometamorphic evolution.

PROGRESSIVE METAMORPHISM OF THICK SHEAR
ZONES OR THRUST ZONES

Manastirska reka A

..........

blastomylonite
fragments

marble

Zagorchev et al.
(2000)

Figure 5. Blastomylonites in the zone of the Lakavitsa thrust
This mechanism is considered as a possibility based on

observations in different localities of the Rhodope massif.
Some of the major fault structures underwent a prolonged

evolution, with several major events with different kinematics
recorded. Thus, the West-Pirin fault belt is up to 2 — 3 km wide,
and contains more than 10 — 12 individual fault zones (thrusts,
upthrusts, wrench faults and normal faults) activated in
Palaeogene, Neogene and Quaternary times. The related very
low-grade to greenschist-facies mylonites obliterate the older
structures of the basement, and have been locally considered
by some inexperienced geologists as a normal progressive
metamorphic sequence. In the Central Rhodope area, the low-
grade to greenschist-facies mylonites along the Lakavitsa
thrust (Fig. 5) have been formed at the expense of gneisses,
marbles, amphibolites and foliation-parallel or oblique aplite
and quartz veins during consecutive south-verging thrusting
and later normal faulting (Zagorchev et al., 2000). The purely
tectonic amalgamation of these rocks induced some
inexperienced geologists to consider them as sedimentary
ones (conglomerates, sandstones, limestones), and even to
seek (and "find") microfossils. In case such a blastomylonitic
sequence would suffer a more intense metamorphic event, and
the amalgamation would have a tectonometamorphic
character, the resulting mixed and amalgamated rock could be
considered as a completely new rock type (schist or
metaconglomerate), and the origin and evolution of the whole
sequence could be entirely misunderstood.

POLYDEFORMATIONAL AND POLYMETAMORPHIC
PROCESSES IN HIGH-GRADE COMPLEXES

High-grade  metamorphic  complexes are  usually
characterized by a polydeformational and polymetamorphic
evolution. Penetration of intrusive rocks (usually dykes) that
belong to a later tectonomagmatic cycle or event may be
followed by subsequent deformations common for host and
intrusion that may efface any differences between the older
and younger rocks thus forming a new amalgamation complex.
This is the case of many high-grade polymetamorphic
complexes, the classical examples coming from the Scottish
Highlands, the Alps, and elsewhere.

Figure 6. Boudinage and shear of aplites and pegmatites in the
Ograzhdenian Supergroup (Mikrevo, SW Bulgaria) later
refolded and amalgamated into the complex
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Stoyanov et al. (1997) observed such amalgamation of
diorites, basic dykes and quartz porphyries in the eastern parts
of the Republic of Macedonia, where later deformations and
metamorphism transformed the complex into interlayering
granite-gneisses and amphibolites.

Zagorchev (1976) reported different generations of igneous
and metamorphic markers within the Ograzhdenian and
Prerhodopian Supergroup in the Ograzhden unit and the
Madan-Davidkovo dome. In both cases, the presence of
markers and the lack of a complete homogenization allow for
at least a partial recognition of the sequence of igneous and
metamorphic events; thus, the amalgamation has not been
completed. For example, aplites and pegmatites near the
village of Mikrevo had intruded the folded tourmaline-bearing
gneisses of the Ograzhdenian Supergroup, and were later
transformed into leptitoid gneisses boudinaged and refolded
together with the host rocks (Fig. 6) in Cadomian times. This is
obviously not the case in the strongly sheared
polymetamorphic and  polydeformational  pre-Cadomian
Osogovo-Lisets gneisses intruded by the Cadomian Lisets
granitoids: they have undergone together a profound tectonic
and metamorphic homogenization.

AMALGAMATION ENVIRONMENTS

The geodynamic  environments that can  host
tectonometamorphic amalgamation phenomena, may vary but
are certainly mostly related to island arcs and subduction
zones where high strains and shear are associated with
increased geothermal gradient. Possible depths vary but the
estimates are that the phenomena may be related to the whole
range of greenschist to amphibolite facies conditions. Partial
melting may usually accompany the process in lower
amphibolite facies conditions. Amalgamation of docked
terranes would certainly lead to tectonometamorphic
amalgamation of their rock complexes within the suture zone,
and intra- and intercontinental collision would also favor such
phenomena. First indications for a tectonometamorphic
amalgamation may be sought in the isotopic homogenization
that finally reaches a "resetting of the isotopic clock” to the time
of this reworking (3aropues, Myp6at, 1986).

REFERENCES

Stojanov, R., Zagorchev, I., Dumurdzhanov, N., Aleksandrov,
M. 1997. Palaeozoic correlations in the border areas of
Macedonia and SW Bulgaria. - Boev, B., Serafimovski, T.
(eds.) Proceeding, Magmatism, metamorphism and

Recommended for publication by Department
of Geology and Paleontology, Faculty of Geology and Prospecting

metallogeny of the Vardar Zone and Serbo-Macedonian
Massif, Stip; 209-214.

Zagorcev, |. 1974. Ultrametamorphic inliers within the diabas-
phyllitoid complex, Vlahina block, SW Bulgaria. - C.-r-
Acad. bulg. Sci., 27, 9; 1255-1258.

Zagorcev, |. 1976. Tectonic, metamorphic and magmatic
markers in the polycyclic ultrametamorphic Ograzdenian
complex. - Geologica Balcanica, 6, 2; 17-33.

Zagortchev, 1. 1994. Alpine evolution of the pre-Alpine
amphibolite-facies basement in South Bulgaria. — Mitt.
Oesterr. Geol. Ges., 86 (1993); 9-21.

Zagorchev, |. 1996. Tectonic sites of special scientific
importance (TSSSI) in Southwest Bulgaria. - Geologica
Balcanica, 26, 2; 63-80.

Zagorchev, |., Katskov, N., Kozhoukharov, D., Kozhoukharova,
E., Marinova, R. 2000. The Lukavitsa (Middle-Rhodope)
thrust (Central Rhodope Mts., Bulgaria): facts,
interpretations and ideas. — Geological Conference, 11-13
October 2000, Sofia, Book of Abstracts; 156-157.

3aropues, W., C. Mypbar. 1986. Mpobnembl MeTamopcuama B
LleHTpanbHbix Pogonax B cBeTe Rb-Sr m3oTomHbIx
JaHHbIX. - Geologica Balcanica, 16, 6; 61-78.

3aropues, U., A. Yatanos, E. TpuchoHosa, E. Koxyxaposa, E.
lopaHos, 1. Memos. 1999. HoBu gaHHM 3a Tpuackata
cTpaturpacms B CkakaBuwkaTa  aHTUKIMHana
(KrocTenamncko Kpaiiwe, KOrozanagha bwnrapus). - Cnuc.
bwre. eeon. 0-80, 60, 1-3; 73-81.

MBaHoB, XK., lepmkukos, A., KyHos, A. 2001. HoBn gaHHM 1
CbobpaxeHns 3a CTpoeka M TEKTOHCKaTa eBOMouMs Ha
Cakapckata obnacT. — ['og. Codb. Y-ter, l'eon-reorp. dak.,
91, kH. 1 —Teon.; 35-80.

Koxyxapo, [. 1991. KOHCTaHTMHOBCKAs —METaKOHrMO-
MepaToBasi ceuta B Cakap nmnaHuHe u Mapuuckoii 30He
mexgy CumeoHoBrpag W [umutpoBsrpag, Xackosckast
obnactb. — Geologica Balcanica, 21, 4; 73-81.

Koxyxapos, [., bosHos, W., Casos, C. 1968. 'eornorus Ha
obnactta mexay c. KnokotHuua 1 p. Mapuua, XackoBcko.
— H06uneeH 2eon. cbopHuk; 37-50.

FOOMLLIHVK Ha MurHo-2eonoxkus yHusepcumem “Ce. Mean Purnicku’, mom 46 (2003), ceummek |, FEOQSIOMA Y TEOOUSUKA

9



