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Abstract. The Tracian unit crops out as a narrow band in the northernmost slopes of the Rhodopes along the Maritsa
River valley. One of its main features is the low-grade polyphase Late Alpine overprint of the rocks, which are with
different origin and age of the protolites. The metamorphic degree increases from East to West in the volume of the unit.
According to the main petrographic and structural characteristics the following rock associations can be distinguished:
1) the so called Parvenets complex (layered two-mica plagiogneisses to gneiss-schists with Grt + And + Ky * St,
porphyroclastic metagranites and boudinated metagabbro dikes); 2) large fragments of dismembered ophiolites;
3) carbonate-silicate alternation; 4) Late Cretaceous (?) subvolcanic, volcanic and sedimentary rocks. The structural
features and tectonic evolution of this area is closely connected with the Maritsa dextral strike-slip shear zone. Based on
the microscopic and outcrop-scale structural observations and considering the available age data for some of the
metamorphic, igneous and sedimentary rocks we distinguished three mane stages in the evolution of the shear zone and
respectively in the structural evolution of the Tracian unit: 1) stage of mylonitization probably in transpresional settings
with the origin of subvertical foliation trending 110-140° and subhorizontal mineral stretching lineation; 2) transtensional
stage of static recrystallization (annealing stage); 3) stage of brittle faulting again in transpressional circumstances. The
Tracian unit represents a border band in which volume could be found some characteristics from both Rhodopes and
Srednogorie zone.

Key words: Tracian unit, Maritsa strike-slip shear zone, Alpine metamorphic history, mylonitisation, annealing.

Pestome. TpakuiickaTa eqUHMIA CE PA3KpHMBA KATO CPABHUTEJHO TSCHA MBUIA B Hall CEBEpPHUTE CKJIOHOBE Ha Pono-
mUTe MO JosiMHaTa Ha p. Mapuna. Enna ot Haii-xapakTepHuUTe ¥ OCOOEHOCTH € HUCKOCTENEHHHUs, Mouda3eH aanuicKu
MeTaMOp(U3bM, 3acsraill CKaJd C pa3jiM4yeH MPOU3XO0J U Bb3PACT HAa MPOTONUTHTE. B 00XBaTa Ha eguHUNATa MeTaMoOpQ-
HUAT (auuec ce NOBUILABA OT M3TOK KbM 3amal. Ilerporpadckure U CTPYKTYpHHUTE XapaKTEPUCTHUKH IO3BOJISIBAT Aa Ce
000c00sT creanuTe ckajgHu aconuanuu: 1) [IbpBeHenkn KOMIUIEKC (MBUYECTH IBYCJIIOJCHH IJIATMOTHANCHU JO THaiCo-
muctu ¢ Grt + And = Ky *+ St, nopdupoknacTuuau MeTarpanuTd, OyIUHUPAHU MeTarabpoBH [aiiku); 2) rojemMu
(dparMeHTH OT paswieHeHU OPHOJUTH; 3) KapOOHATHO-CHIIMKATHA MOCJIEIOBATEIHOCT; 4) ropHOKpenHu(?) cyOByJIKaH-
CKH, BYJIKAHCKM M CEOUMEHTHM cKajii. CTPYKTYpPHUTE OCOOEHOCTU M TEKTOHCKATa €BOJIIOLMS Ha TO3M pa3pe3 ca TICHO
cBBbp3aHu ¢ Mapwuikata ASCHOOTCEAHA 30HA Ha cpsizBane. Ha 0a3aTa Ha MHUKDOCKOIICKM M TE€PEHHU CTPYKTYPHHU HU3-
CJelBaHus, a ChIO U OCHOBABAaWKM C€ HAa MyOJMKYBaHUTE AO MOMEHTA JAaHHM 3a Bb3pacTTa Ha HSAKOM MeTramopHHU,
MarMeHu U CEJMMEHTHH CKaJi OT M3CJICABAHMS PAiOH, MOXEM Jia OTIEJIUM TPH IVIAaBHH €Tana B €BOJIIOLUATA HA 30HATA
Ha CpsI3BaHE U CHOTBETHO B CTPYKTypHATa €BOJIOLMs Ha TpaxuiickaTta enquHMLa: 1) eTam Ha MWIOHMTH3ALMS, BEPOST-
HO B TPAHCIPECHOHHA OOCTaHOBKA, IPU KOWTO BH3HMKBA CyOBepTHKaiHa (osmanms ¢ nocoka 110-140° u cy6bxopu3oH-
TaJlHa MHMHEpaJIHA JIMHEWHOCT Ha pa3TsAraHe; 2) TPaHCHPECHOHEH €Tal Ha CTaTMYHA peKpucTaiu3anus (eTam Ha ,,aHu-
JIMHT — annealing); 3) eTan Ha KPeXKd Pa3JIOMSBAHUS OTHOBO B TPAHCIPECHOHHA OOCTAHOBKA.

TpakuiickaTa eIMHUIIA NpPEACTaBJIsIBA IPaHMYHA 30HA, B KOSTO MOraT Aa ObAAT CpEUIHATH HSKOM OCOOEHOCTH,
TUIUYHU KaKTO 332 POIOIICKHTE pa3pes3u, Taka u 3a CpegHoropckara 30Ha.

Karouosu oymu: Tpakuiicka equanna, Mapuiika OTcelHa 30Ha Ha CpsI3BaHe, ajllniicka MeTaMOopGbHa eBOJIIOLUS,
MIJIOHHUTU3ALMUS, ,,aHUJIMHT .
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BonBenenue

WzcnenBanusaT palloH ce pasmoJjiara B EHTPAJTHA-
Te yactu Ha FOxxnHa Bwiarapus mMexmy rpagoBeTe
Acenosrpan u KocteHen, kaTo BKIIFOUBa CEBEPHU-
Te ckjJoHOBe Ha LlenTpasnu u 3anagau Pononu u
Haii-fo)xxHUTe YacTu Ha MxTtumancka CpenHa ropa
(¢wur. 1). B HacTosmaTa paboTta ce mpuBexXAaT AaH-
HU 32 IETPOJIOKKUTE U CTPYKTYPHHA OCOOEHOCTH HA
cKaJuTe, u3rpaxgamu otaenenata ot Capos u ap.
(2006, 2006¢", 2007¢h*") Tpakuiicka TUTOTEKTOHCKA
enuHuna, yact or Cakapckusi MeTaMop(eH TepeH.
B pernonasieH miaH equHATIATAa OOXBAIa MeTaMopd-
HUTE pa3pesu B yuacTbka rp. Kocrener, c. Cectpu-
Mo, Becnapckure punose, rp. [lepymuna, rp. Ace-
HOBrpazn, c. [opHocnas, c. Tononoso, s13. Tpakuen,
p- bancka peka npu c. KiokoTHuna, mopeyuero Ha
p- Mapuna mexny Humutposrpag u XackoBO U
ceBepHO OT rp. XapManiu. EnHa oT XapakTepHuUTe
0COOCHOCTH Ha CIMHMIATA € HUCKOCTEIICHHUS aJl-
MARCKA MeTaMOP(PU3BM, 3aCETHAII CKAJIA C TBHPIE
pa3sHOOOpa3eH reHe3nC M Bh3PACT HA MPOTOJIUTHUTE.
B npenuman mybnukanuu MeTamMophUTUTE OT
U3CJIe/IBaHATA ILJIONI Ca OTHACSHHU KBM Pa3pe3nuTe
Ha LlenTpanaute n 3anagau Pomomm. Basupaiiku
Cce Ha MpeIcTaBaTa 3a CTAOWJIHHS IpeaKaMOpwHii-
cku cpeauHeH macuB Bepruios (1960), bosmxues
(1962a), Bepruios u ap. (1963), Koxyxapos (1984)
U Jp. ONUCBAT pa3pe3uTe OT CEBEPHUTE CKJIOHOBE
Ha IUIAHMHATA KaTO FOPHU HUBA HAa MPOTEPO30ii-
ckus komiieke. CbriacHO JuTocTpaTturpadcekara
noasiba Bp3mpueTa oT ViBanos u ap. (1984, 1985)
CKaJIUTE OT W3CJIeABaHUs palioH ca yacT oT Hape-
yeHCcKkaTa MeTamopdHa rpymna u [TbpBeHeKus KOM-
IJIEKC — €IWHUIM, YUSATO MO3WIUS U OCOOCHOCTH
ABTOPHUTE CBBP3BAT C AJIMUNACKO CTPYKTYpooOpasy-
BaHe. B TexToHCKkaTa moxasnba Ha MBanoB (1989)
MeTaMopduTHuTe OT paiioHa Ha rpamosetre KocTe-
Hen ¥ besoBo, nsrpaxaamu anoxtona Ha CeBepHO-
pOIIOIICKUS HaBJaK, ca pa3mieganu B T.Hap. Cesep-
HOpPOAOIICKAa TEKTOHCKa equHMIa. Ta3u equHuIa
HBanos (1998) u Ivanov et al. (2000) xopenupat c
Acenumkara enquanna ot Llentpanaute Pogonu.
B cTpykTypHO OTHOIIIEHUE OCOOCHOCTUTE U €BO-
JIFOIUATA Ha pa3miexaaHus pa3pe3 ca JOMUHUpa-
HU OT Mapuikata JICHO-OTCEJHA 30Ha Ha Cps3-

* Capos, C., E. Boitnopa, C. Mockoscxu, T. XKenesapcku,
K. Haiinenos, [I. Huxounos, U. I'eopruesa, H. ITerpos, H. Map-
koB, K. Konuesa, b. Banymes. 2006. [Jokyian mo reojoxka
3agayva: ,,CrcraBsHe Ha [IbpxaBHa [eonmoxka xapta Ha Bbi-
rapust — [eosnoxko npekaptupane B M 1:50 000 na LlenTpai-
Hute Ponmonu B paiioHa Ha rpapoBete CmousiH, Uenenape,
Acenosrpaa u Iepymuna“. — Hayuonanen I'eogono MOCB,
1V-494,

** Capos, C., E. Boitropa, C. Mockoscku, T. JKenesapcku,
K. Haiinenos, U. I'eopruesa, H. Ilerpos, H. Mapkos, K. KoJ-
yeBa, b. banymes. 2007. loknan no reooxka 3agada: ,,Coecra-
BsiHe Ha JIppxaBHa [eonoxka kapta Ha briarapus — [eomox-
ko npekaptupane B M 1:50 000 3anaguute Pomonu mexnay
nojuHaTa Ha p. Bbua U Mepuamana Ha rp. Benumnrpang®. —
Hayuonanen Ieogiono MOCB, 1V-496.2.
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Bofis

dur. 1. Paiion Ha u3cieaBane

Fig. 1. The studied area

BaHe (M3BECTHA OIle KaTO MapWHIIKH IIeB, TbI0O-
YUHEH Pa3jioM, JIMHEAMEHT WJIM Pa3JIOMHA CHUCTe-
ma). Omie ot paborute Ha Borues (1946) Tasu cTpyk-
Typa € IpencTaBeHa KaTO HApYIICHHWE C pPEeruoHa-
JIEH XapakTep, ouepTaBalo rpanunata mexmay Cpen-
Horopueto u Pogomnute. TBbpAE CXOIHO € 1 onuca-
HUETO Ha AceHoBrpaackus pasiom (SIpanos, 1960),
MpocJeneH OT paioHa Ha Butomma go rp. AceHoB-
rpan — cpsi3BaHE aKTHBH3WPAJIO C€ MHOTOKPATHO
OT TOKaMOpPHIICKO BpeMe IO HAIlM THU. SIBOpwuI-
KMAT pasyioMm, onucad oT bosmxues (19626), uma
CBHIIOTO MPOCTUPaAHE, HO CIIOpEN aBTOpa Cps3Ba-
HUATA B 30HATA My Ca Ce MPOSIBIUIA MPE3 HEOTCH-
kBaTepHEpHO BpeMe. C IpUIBHKBAHHMS 10 Ta3K 30HA
JaboBcku (1969) cBbp3aBa U BHEAPSIBAHETO B FOXK-
HUTE As1oBe HAa CpeqHOTOPUETO HA PENNIA Iy TO-
HU U 5T ONUCBA KaTO Mapuilika HEOMHTPY3UBHA 30HA.
Pasznuuam ¢parMeHTH, 4acT OT Ta3W CHUCTEMa, ca
00EKT Ha MHOXXECTBO MO-KbCHU pabotu. I[IbpBUTE
JaHHU 3a ISICHO-OTCEIHHU NMPUIBMKBaHUsA 0 Ma-
pHILIKAaTa 30Ha ca IpeacTaBeHu B pabotute Ha bos-
HOB U Uocudwus (1983) u Nsanos (1989), Ho enBa
Ipe3 NOCJEIHATE TOIWHA Ca U3JIOKEHU NeTalTHI
CTPYKTYPHU HM3CJIEJIBAaHWS OTHOCHO KMHEMATHKaTa
Ha cpsas3BanugTa (MBanos, 1998; Gerdjikov, Ivanov,
2000; Ivanov et al., 2001; I'eoprues, 2003). B Te3u
paboTH 3a WHPBU BT CE OMUCBAT W KOMEHTHPAT
IJIACTUYHM OTcenuu mepopmanmu. °Ar/*’Ar matu-
poBku, moyueHu ot Velichkova et al. (2004) mokas-
BaT, Y€ IIacTUUHUTE cps3Banus no Mckbpcko-SBo-
pHUIIKAaTa 30HA ¥ HEWHUTE CATEJIUTH Ca Ce U3BBPIIIH-
JI1 B Kpas Ha paHHaTta kpena (mpegu 106—100 Ma).

Hanoxenara npencrasa, e CpsA3BaHETO € TBJTO-
JKWBYIIA OTCEIHA 30HA, 3aCsraIia JoCTa oM 0oeM
CKaJii, IOpaxkJa BBIIPOCA 33 MO-IETAIHO HU3yda-
BaHE Ha 0COOEGHOCTHTE B HeliHaTa eBoJironms. duc-
KyCHOHEH OCTaBa W IPOOJIEMEBT KbJie B TO3U 00eM
OT CHJTHO JAe(OpMUpPAHU CKaJM OW CIIeIBAJIO 1A Ce
MMOCTaBM T'e0JIOKKATa rpaHUIa Mexay Pomomute u
Cpennoropuero.

O600maBaiiki HATMYHUTE JAHHU U IPEACTaBIii-
KM PE3yJITATUTE OT U3BBHPIICHUTE HOBU METPOJIOK-



KA ¥ CTPYKTYPHH U3CJICIBAHWS HA CKAJUTE OT Ce-
BepHus pb0 Ha Pomommre, HacTosmmara paborta
IpeJICTaBs eIUH HOB, I10-IeTaiiJIeH MOl 32 CTPOe-
Jka Ha TO3W ParioH M 3a eBOJIONUATa Ha Mapwurika-
Ta OTCellHA 30HA Ha CPs3BaHE.

CkaJiHu aconuannumn
H pa3npocTpaHeHne

B cbecraBa Ha TpakuiickaTa equHULIA B U3CJIEIBA-
Hus paiioH (ITpui. 1) Morat ga ce 060Cco0AT HAKOJI-
KO CKaJIHU aCOLHUAlUU ChC crienu(puIHa TO3UIMS U
UCTOpPHSI HA pPa3BUTHE:

1) Homuaupanust ot Banos u ap. (1984) ,,ITwp-
BEHEIIKA KOMILJIEKC”, pa3KpHUBall] C€ MEXAYy ceaata
Mapxkoso u bpecrosuna. Usrpanes € oT TBBpE pas-
JINYHYU [0 CBOSI XapakTep CKaJH, IPEICTaBeHHU OT:

— MBUYECTH JBYCIIOJEHHU ILIATMOTHANCH U THa-
commmcetu ¢ Grt + And + Ky + St* (Ta6un. I, 1; Ta6a.
I, 1, 2);

— HOp(UPOKIACTUYHA O MHUKPOKJIMHA MeETa-
TPaHUTH;

— Oynuaupanu Metaradbpou maiku (Tao6m. I, 2).

WMHTEH3UBHO TEKTOHCKM 0OpaboTeHu u auadro-
pusupanu ¢pparMeHT OT [IbpPBEHEIKUS KOMILIEKC
0s1Xa YyCTAaHOBEHU W B paMkaTa Ha Kanntangumut-
PUEBCKUS TLUTyTOH.

2) ImacTuHM OT pa3wieHeHW OPUOIIATH, IPEa-
CTaBEHHU INIABHO OT CEpIEHUHU3UPAHH yITpamMadu-
TH, BKJItOUeHH OT ViBaHOB 1 Ap. (1984) B [IbpBeHe-
Kus KOMIUIeKC. B 1an Te opopmsT Tena ¢ pasmepu
o okoyio 1-2 km w ca XxapakTepHHU 3a M3TOYHATA
JacT Ha u3cjienBaHaTa obmact. Cpemar ce cpen
JIBYCJIIO€HUTE IJIarMOTHAMCHU F0KHO U Forosamnaj-
HO OT c. IIbpBeHen, B paiiona Ha ¢. XpabpuHO, ce-
BEpHO OT c. I3BOp, a CHIIO Taka cpel HEUUCTUTE
MpPaMOpPH, KaJKOIUIUCTH U XJIOPUT-CIIOJEHU IITUCTH
Mexay ¢. MapkoBo u rp. Acenosrpal. Tsuioto, pas-
KpHBAIIO ce B paiioHa Ha C. XpaOpWHO € CHIHO
Opexumpano. HemocpencTBeHara rpaHuna Mexmy
yiITpaMadUTUTE W ABYCIIONEHUTE IJIATrHOTHANCH
HABCSKBIE € MPeCTaBeHa OT 30HAa Ha MHTEH3MBHA
muloHuTU3anus. [lo3unusara Ha TeaaTa OT CepIeH-
THHU3UPAHM YITpaMaQUTH HE € TOCTATHYHO SICHA,
HO OT TEPEHHUTE HAOIIONCHUS MOXKEM Ja MpeIIo-
JIOXKHUM, Y€ T€, KAKTO U cKajauTe OT IIbpBeHeukus
KOMILIEKC, IPEICTABISABAT ()PArMEHTH OT HOIJIOXK-
KaTa Ha equH KapOOHATHO-CUJIMKATEH pa3pes.

3) Kap6oHATHO-CHIIMKATHA TOCJIEIOBATEIIHOCT.
Mma Hall-mupoKo pa3npOCTpaHEHWE B U3CJIENBA-
HaTa obnact. [osemMu mIomm OT MacUBHH, TPEeOHO-
3BbPHECTH MPaMOpPHU C€ pa3KpHUBaT Ha CEBEp OT ce-
smata Pyen u I'prb00BO, U3TOUHO OT Tp. [lepymmua,
Becamapckute BUCOYMHU U 10XXKHO OT rp. benoso.
Paspessr mexny cenata bemamuna u Kykien, a
CBIIIO U CeBepo3anamHo oT c. PyeH e usrpaaeH ot

* Uznon3BaHuTe B TeKCTa 00O3HAUEHMS HA MUHEPAJIUTE
(abpesuatypu) ca no Kretz (1983)

penyBaHe Ha THHKY AaKETH HEYNCTH MPaMOpPH, KaJl-
KOIIIMCTH, XJIOPUT-CIIFOJIEHU U aKTUHOJIUTChIbPXKA-
¥ IIUCTH, HA MECTa C PEIKH U ApeOHM mopdu-
pobnactu ot rpanat. Cpex mpamopute ot beca-
MapCKUTE BH3BUIIEHUS C€ HAOMIOMABAT MPOCIONKI
OT METAallCAMHTHU W alJUTOUNHU METarpaHUTH
(Tabum. I, 3). ITo-rojiemMu IUIOIIHA OT METAIICAMHUTH CE
paskpuBat 3amagHo oT KanuTaHIMMUTPHUEBCKUS
IUTYyTOH B paiioHa Ha c. [JJeOpamuna.

4) Cesepozanagno ot c. Momuna Kimmcypa ce
pa3KpuBa aJITepHANNS OT MUKPOKJIMH-ChIIbPKAIA
rHaiicu, OnoTuToBH U aMpubOOI-OMOTUTOBH MeTa-
TPaHUTH, AIUINTOUIHA METATPAHWUTH, IUIACTUHYA-
TH TeJa oT metarabpa (Ta6um. I, 4) u maketu oT Mpa-
mopu. To3u paspe3 Moxe aa 6bae 000cobeH B OT-
JIeJTHA TIOCIEAOBATEIHOCT OPAIA OTHOCUTEITHO I10-
BHCOKOCTETICHHUSI METaMOP(U3BM W WHTEH3WBHA
nedopManysi, KOUTO Ca 3aJIMYWIN ITbPBUYHUTE B3ad-
MOOTHOIIEHAS MEXIY OPTO- ¥ HapagepuBaTUTE OT
KBapIl-QesAmmaToBus Kjiac. XapakrepHuTe 3a be-
camapckuTe BB3BUIIECHUS W paiioHa Ha c. JleOpa-
IUIa AJIONTOBY ITUCTHU U THAHCOIIMCTH TYK CE Cpe-
IIAT CaMO KaTo OTAEJIHH npocioiku. ITo no3unus-
Ta cU B pa3pe3a Ha TpakuiickaTa eguHHIA Ta3u
aJITepHALUSI OTrOBaps Ha KapOOHATHO-CHJIIMKATHA-
Ta mocijienoBaTeHocT. UBanos u ap. (1988) oboco-
0sBa Ta3m 4acT OT pas3pe3a kaTo Mapwiika rpyma,
u3rpaxmaaia ajoxtona Ha CeBepHOPOIONCKHUS Ha-
Birak. MiBanoB (1989, 1998) u Ivanov et al. (2000)
IPaBST IPsKa KOpeJIans MeXIy Te3u MeTaMopu-
TH ¥ pa3pe3uTe Ha AceHnmkata eguanmna ot Llen-
TpasauTe Pomonu.

5) TopHokpemuu(?) BYJIKaHUTU U CYOBYJIKAHCKA
tena. ToBa ca M30IUpaHu MPOSBICHUS OT CIUHUY-
HU KPEeXKO-TUTACTHYHO AeopMupaHu cpeaHOOa3 M-
HU fAaiiku, cevamu [IbpBeHenkuTe THACH U MaJl-
KATE Pa3KpUTHS OT MUHIAJIHU aHIE3UTU U Ty(wu,
HEIOCPEICTBEHO Ha CEBEPOM3TOK OT c. bemammuna
1 105kHO oT c. Kozapcko. KbM TO31 MarmaTussMm ce
OPUYUCIISIBA U XUIIOAOKMCAIHOTO TSJIO OT rabpo-
IUOPUTOBU MOPGUPHUTH, 3aTaTHO OT I'p. ACEHOB-
rpan (UBanos, Togoposa, 1962). Ciabo mpamMopu-
3UpaHUTE BApOBUIM B paMKaTa Ha TOBA TSJIO, KaK-
TO ¥ XOpH(QeN3yBaHUTE TY(PO3HU NACHUYHHIIM U Ba-
POBUIIM B IOTOM3TOYHATAa pamMka Ha Kamutawmgu-
mutpuesckus nayToH (bosmxues, ITanaiioTosa,
1982) BeposiTHO ca (parMEHTH OT CEIMMEHTHaTa
9acT Ha TOPHOKPEIHUS pa3pes.

Ilerporpadgcku ocobeHOCTH HA CKAJIUTe
U XapakTep Ha MeTamop(puzma

Acormuanuara ot [IbpBeHEIKUTE IBYCIFOACHHY TIjI1a-
TMOTHAWCH ¥ THAWCOIIMCTH C€ OTIMYaBaT OT OCTa-
HaJINTE CKaJTHA Pa3sHOBUIHOCTHU B pa3pe3a Ha Tpa-
KUHACKaTa eqUHUIIA C TOBA, Y€ Ca 3aCErHaTH OT JIBa
THIIAa MeTaMOP(U3bM, IPOSBEHU B PA3JIMYHO Bpe-
Me. Te UMaT SICHO W3pa3eHa UBUYECTA, & HA MECTa
¥ OYHO-MBHYECTA MIIOHUTHA TEKCTYpa U ¢a C O0UJI-
HAa, pa3moKbCcaHa (JEIOBUIHO Oy IMHAPAaHA) TerMa-
TUTOBA WHXeKIus. [J1aBHATa MpOHMKBaIa (oyna-
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s B THaiicuTe (S,) € CBbp3aHa C aJINiCKAS MeTa-
MOpPGHU3BM U ce MapKupa OT cybmapaliesIHO pasmo-
JIOXKEHUTE U CHOpaHM B SICHO 000COOCHM UBUYKU
OMOTHUT U MYCKOBHT, OT IO-Ie0eIN MOJTMMUHEPAI-
HU UBUYKH OT CUTHO3BPHeCTH Pl, + Qtz + Bt + Ms
t+ Kfs + Chl u TeaKE pubOoHU OT kBap (Ta6m. I, 1).
Mexny TSX ca BKIIOYEHH JICIIOBAIHUA MUKPOJIUTO-
HU OT pPa3NoOKbCaHa MErMaTUTOBA WHXXEKIIWS, KaK-
TO ¥ MOPQUPOKIACTH OT JUHAMUYHO PEKPUCTAIIHU-
3upai wiarnokias (Pl,) u B 3HauuTEHA CTENEH pe-
30pOMpaHu 3bpHA OT rpaHaT. 3a0eIe)KUMHU Pa3JIn-
KM B aHOPTHUTOBOTO ChIObpkaHue mexnay Pl u Pl,
He Osixa yctaHOBeHH. OOMKHOBEHO TO Bapupa B Ipa-
HULNUTE MeXIy An,; ¥ An,,, KaTO Hali-4ueCTO € OKOJIO
An,,. KakTo HE'bJIHO PEKPUCTAIU3UPAIUTE U Ya-
CTHYHO IpeypaBHOBECeHU Hopdupokiactu oT Pl,
Taka ¥ HOBOOQOpPMEHNUTE IpeOHN U B pa3JInIHA CTe-
IIeH TOJIMTOHMU3UPaHN 3bpHA OT Pl, mokassat ciabo
M3pa3eHo IUIaBHO 30HAIHO ycTpoicTso (Tabm. 11, 1).
Camo B oT1e1H TOP(HUPOKIIACTH ce HAbIr0IaBa Aapo
ot Pl,, oTneneno ¢ ps3ka rpanuna ot oosuBka ot Pl,.

3ama3eHu PEMKTH OT 3aBapeHaTa OT MUJIOHH-
tr3anusarTa aconuanus Grt + Pl + Ky + St ce ycra-
HOBsIBa roro3anamHo oT c. [IspBenen. Kem Hes ce
OTHACS U MOBCEMECTHO MPEACTaBeHATa, HO CHUIIHO
pasmnoKbCaHa M YaCTHYHO PEKpUCTAIU3Upaia mer-
MaTHUTOBA WHXKCKIIHS.

Tes3u HAOTIOMEHUS COYAT 32 HAJUYMAETO HA €IUH
Mo-paHeH (Mpeau MUJIOHUTU3AIUATA) IPOrPECUBEH
BHCOKOTEMIIEpaTypeH MeTaMop(du3bM (BEepOSITHO
XEPUUHCKH), KOUTO B OTHOCHUTEHO HO-ITBJIIOOKUTE
HUBa Ha paspesa e OWI C XapakTep Ha MUTMaTH3a-
. [IponykT Ha MEUTMAaTH3AIMATA Ca MHOXECTBO-
TO 3aMa3eHd PEJIUKTH OT OOWJIHM MErMaTHUTH Cpe
ckanmte oT [IbpBeHEKNS KOMILIEKC.

MunonuTHaTa onmmanus (S, ), KAKTO ¥ T€OMET-
pusiTa Ha CATMa- W Jejita MOpPUPOKIACTUTE Ca

YaCTUYHO 3aJIMYCHN OT HAPACTBAHETO HA MUHEPAJI-
HUTE 3bpHA IPHU MOCJIEABAIaTa MOYTH CTATHYHA
pekpuctanusanms (annealing) obyciioBeHa oT ,,CHe-
MaHe” Ha CTpeca U OTHOCHUTEJHO MOBUIIABAHE Ha
Temneparypata. OCBeH yeapsBaHe HA 3BbpHATA, C
AHWUJIMHTA € CBBP3aHa W NOJIMTOHW3ANUATA HA MH-
HEpaJIHUTE 3bpHA, HAM-SICHO M3pa3eHa IpH KBap-
1na. 3apaxJaHeTO W PACTEXBT HA AHIATY3UTOBU
nop¢upoOIaCTH B THANCOIMCTUTE HA MECTaTa Ha
Pa3snoOKbCAHUTE U PE30POUpPaHK I'PAHATOBYU MOPGHU-
poxknactu (Tabxa. II, 2) e pe3ynTaT Ha peakiusTa:
Grt + Rt =Ilm + And + Qtz, ochIecTBsBaIa CE B
yCJIOBHS Ha HampenHasl anmwiuHT. OCBEH PEINKTH
OT pe30pOMpaH rpaHat, aHAATy3UTOBUTE TOPHUPOO-
JIACTH BKJIFOYBAT U MHOTOOpPOWHU ApeOHU 3pBHIIA
OT KBapIl, WJIMEHHUT, OUOTUT, MyCKOBHUT ¥ CIUHUYHU
3pBHIA OT KHAaHWT U craBposntT. HoBooOpa3yBaHaTa
acormanus Bt + Ms + Pl, + Qtz + Ilm + And £ Chl
+ Kfs onpenens 3enenommcten amuec.

Ha FOFOMU or c. [TppBeHel, KakTo U MEXIy ce-
nata I[IepBenen u BpecToBuna, ¢ HESICHU TPaHUIA
C IBYCJIFOJICHUTE IIAaTMOTHANCH, Ce pa3KpUBAT MH-
TEH3UBHO MIUIOHUTU3UPAHN MeTarpanutu. B npe6-
HOKPHCTAJINHHNUS THHKOMBHYECT MATPUKC C SICHO
000CcOo0eHY KBApIIOBH pUOOHHM Ca BKJIFOYCHH PEIIKH,
HO CPaBHUTEJIHO epH (~ 1 cm) MUKPOKJIMHOBH CHUT-
Ma MOpPUPOKIACTH TUN SApo-MaHTuA. Ome mo-
penku u ApebHU ca MopPUPOKIACTUTE OT ILJIATHO-
kia3. Tyk peukTa OT mo-ctap MeTaMop(pu3bM He
0sixa ycranoBeHu. VIHTeH3nBHATa AedopManus u
CBBp3aHaTa C HES PEKPUCTANM3ANHSI B 3€JEHO-
IIACTEH (aluec ce € OCHIINECTBUIA IPe3 aMUNCKO
BpEMeE U € OBeJIa IO II'BJIHO 3aJIMYaBaHe Ha MbPBO-
HAYaJIHUTE TEPCHHU B3aMMOOTHOIIIEHUS MEXITY T€3H
METarpaHuTONIN W IBYCIIONCHUTE ILIATHOTHANCH.

MeTtarabpaTa ce cpemar kaTo OyOJWHUpPaHU
nankm, cevdamu IIppBeHENKUTE MJIAaTMOTHANCH

TABJIULIA I

1. MWIOHUTH3UPAHU NBYCIIOJEHU MHUTMaTH3UpaHu rHaiicu, c. [IbpBeHel. AcUMETpUYHM I'bHKM Ha BjaueHe B X/Z

mpepes — JIBO cpsi3BaHE (TOPHMINETO — KbM IOTOHM3TOK).

2. Bynunupana merarabposa naiika cpen IIbpBeHenkuTe miaruorsaiicu, c. IIbpBeHen.

3. Anbut-cimroneH muct, becamapcku Bb3BullieHUs. J{peOHN CAHTUMETPOBY U MUJIMMETPOBHU I'bHKU CHC CYyOXOPH30H-
TaJIHM IIAPHUPH, NapajieIHd Ha MHUHEpPaJHATa JIMHEHHOCT Ha pa3TsraHe.

4. AntepHanus OT AlJIATOMIHU METArpaHUTH M THHKM IJIAaCTUHU OT ampuboauty, rp. Kocreneu. MeTpoBu rbHKH C
ApHUPH, NapaJieJJHU Ha MUHEpajlHaTa JIMHEHHOCT Ha pasTsrase.

PLATE I

1. Mylonitic two-mica gneisses (migmatites), Parvenets village. Asymmetric drag folds; X/Z plane, sinistral sense-of-

shear (top-to-the-southeast).

[SSN )

lineation.

. Boudinated metagabbro dike in the Parvenets plagiogneisses, Parvenets village.
. Albite-mica schist, Besapara hills. Centimeter- and millimeter-scale folds with hinges parallel to the mineral stretching

4. Alternation of aplitic metagranites and thin amphibolite bodies, Kostenets town. Meter-scale folds with hinges

parallel to the mineral stretching lineation.
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(Tabm. I, 2) u cpen MeTacequMeHTUTE Ha Tpakwii-
cKaTa enIMHUNA, KbAETO Ca MHTEH3UBHO MUJIO-
HuTH3Upanu. B paiiona Ha rp. KocTtenen msrpax-
TaT ThHKH (HAl-4€CTO O OKOJIO 2 M) IJIACTHHYATH
TeJla, CPAaBHUTEIHO MOOpe M3IbpPXKAHU MPOCTPaH-
CTBEHO, KOWTO Ca B aJITEPHALNS C JICBKOKPATHHU H
OuoTuToBH MeTarpaHutounu. Ilog Mukpockon B
[EHTPAJHUTE YACTH HAa HSKOW IO-TOJIEMH CHUIMa-
nOp(UPOKIACTH, BKIIFOUECHU B CATHO3bPHECT JIMHA-
MHUYHO PEKPUCTAIM3UPAT MATPUKC, Ca 3ama3eHU
PEIUKTH OT MarMaTh4eH OOMKHOBEH amM(pubomn
(Tabmn. I1, 3). Psoxo ce HabmromaBaT cieu ot rabpo-
obuTOBa CTPyKTypa. YCTaHOBEHATa MUHEpaJHA

aconmanus ot Act + Ep + Pl, + Qtz, msrpaxnama
MOYTH M3IPJIO MeTaradpara, € IpoayKT Ha €AUHEH
noyudaszeH 3eJICHONINCTEH MeTaMOp(PHU3BM.
VaTpamaduvauTe CKau B pa3pes3a Ha Tpakuii-
CKaTa eIUHWIIA Ca TIOYTU HAITBJIHO CEPIICHTUHU3H-
pann. 1o meTpo- U reOXMMUYHA OCOOEHOCTH IIO-
roJisiMaTa 4acT OT TSIX C€ OTHACS KbM PECTUTOBUTE
XapuOypruTH, HO Ce€ CpellaT U KyMyJIaTUBHU OJIH-
BUHOBHM KJIMHOnMpokcenutu (bassuies u ap., 1999).
KoHTakTuTe Ha Te3W CKaJd C ABYCJIIONCHUTE IjIa-
THOTHAWCH ¥ METarpaHWTHUTE Ca WHTEH3WBHO MU-
smoruTusnpanu. [logobHu nedopmanuu ce ycTaHo-
BSBAT U B NepU(PEPHATE YaCTH HA yaTpamMaduyHu-

TABJIMLIA II

1.

IIspBeneuku miarnoruaiicu, c. [Ispeenen. [Topdupokiact ot miaruokias ¢ AeOpMaMOHHM JIAMEJIU, BKIIOUEH B
IpeOHO3BPHECT PEKPUCTAIM3UPAN MATPUKC OT cybmapanenHo opueHTupanu Bt + Ms + Pl, u pubonu ot nmoswmro-
HaJleH KBapll C TPOMHOJONMpAIY CE€ CTEHHU; NMOJ IUIardOKIa30BUsl NOPPHUPOKIACT — 3bPHO OT HOCTAEGOpMAaIMO-
HeH aHjgary3uT. NX.

. ITvpBenenxu ruaiicomucty, c. IIbpBenen. Aunany3sutoB nophupobiacT ¢ PeJuKTH OT rpaHaT B JOJHATA JsCHA

4acT; B JOJIHATA YaCT HAa CHUMKAaTa — MBMYKA OT MMOJIMTOHAJICH KBapll; Hal nopdupobdiacta — moctaedopMaIioH-
HU XJIopuT 1 Osia ciaroma NX.

. MuonuTH3UpaHO U pekpucTaausupaiio rabpo, c. benanuna. Curma-nopupokIacT ¢ peJIMKT OT MarMaTU4YeH

amM(pubos B IEHTpaHATA YaCT U PEKPUCTAIM3UPAJ arperaT OT aKTUHOJIUT B NepudepusiTa U B CEHKUTE HAa HATHCK.
CaeTuTe WBUIM ca OT ApeOHO3BPHECTH pekpucTammsmpanyu arperata ot Pl, + Ep + Act = Qtz. NIL

. MusoHuTH3MpaH U cepneHTUHU3MPAH yiaTpamadur, rp. AceHosrpal. B cpegara Ha cHUMKaTa — YaCTMYHO 3ama-

3¢H cUrMa MOpPQPHUPOKIACT OT OJIMBUH. KIIMBaXXHUTE JOMEHHU Ca M3rPaJCHU OT BJIIAKHECTO-JIIOCIECT CEPHEHTHH, Ha
MecCTa C IpeOHM PESTUKTH OT OJUBUH. NX.

. Anbur-cmonen muct, becanapcku BucounHu. Enbp anbuto nopdupobnact (B ropHaTa 4acT Ha CHUMKATa) ChC

CUrMOHaJIHO O0pOpMeHa OT MHOroOpOHHHMTE BKJIOUEHMs BEIpemHa (omnuanus (S;); kBapusT ohopMs MOTUTOHAT-
HU U3TEIJICHM arperatd; CUTHOJIIOCHecCTa Osuta cirofa (B cpenata Ha kaibpa) MapKdpa KpPexXKO-IJIACTUYHUA MHUKPO
cps3BaHus (TpeTu etam Ha nedopmanms). NX.

. Cmonen muct, becanapcku Bucounuu. Munonutna Qosmanus ¢ icCHO 060CO0sBaHE Ha CJIIOACHU MBHIKM U MHUKDPO-

JUTOHU (I'BPBU eTam Ha AedopManusi); B pAMKUTE Ha KBapIOBUTE PUOOHM — CIOKOWHA pEKpUCTAIU3ALUS C
MHrpanusi Ha 3bPHOBUTE TPAHUIIM, & B CIIOJCHUTE MBULIU — HA4yajgo Ha OQOpMsHE HA IMOJUTOHAJIHH apkd (BTOpHU
ertan Ha nedpopmarnus). NX.

. Curonen mmuct, c. debpamuna. Kpenynanus u NOJUrOHAJIHYN apkd OT yenpeHa Osiia CIIOAa; IMOJIHMIOHAJIEH KBapIl

¢ TpoilHomomupaiu ce cTeHu. NX.

. Mpamop, u3touno ot AceHoBrpan. VHTeH3uBHa KpexKko-IUTacTH4YHA AedopMmanus B Mpamop. NX.

PLATE II

. Parvenets plagiogneisses, Parvenets village. Plagioclase porphyroclast with deformational lamellae included in

fine-grained and recrystallized matrix. The matrix is built up by subparallel Bt + Ms £ PI, and quartz ribbons The
quartz grains form triple junction points. Below the porphyroclast — grain of a postdeformational andalusite. NX.

. Parvenets gneiss-schists, Parvenets village. Andalusite porphyroblast with relict garnet in the lower part of the

porphyroblast. At the bottom of the picture — a strip of polygonal quartz; above the porphyroblast — postdeformational
chlorite and white mica. NX.

. Mylonitized and recrystallized gabbro, Belashtitsa village. Sigma-porphyroclast with relicts of magmatic hornblend

in the core and recrystallized aggregates of actinolite in the rim and in the pressure shadows. The bright strips consist
of fine grained aggregates of Pl, + Ep + Act + Qtz. NII

Mylonitized and serpentinized ultramafites, Asenovgrad town. In the center of the picture — partly preserved olivine
o-type porphyroclast. The cleavage domains consist of fibrous to flaky serpentine with small olivine relics. NX.

. Albite-mica schist, Besapara hills. A big albite porphyroblast (in the upper part of the picture) with sigma-shaped

internal foliation (S;) defined by numerous inclusions; the quartz grains form elongated aggregates; fine-grained white
micas (in the center of the picture) indicates a brittle-ductile micro shear zone (third deformational stage). NX.

. Mica schist, Besapara hills. Mylonitic foliation with clearly separate mica domains and microlithons (first deformational

stage). Within the quartz ribbons — static recrystallisation with grain boundary migration and within the mica
domains — initial stage of polygonal arcs development (second deformational stage). NX.

. Mica schist, Debrashtitsa village. Crenulation and polygonal arcs from enlarged white mica; polygonal quartz grains

with triple junction points. NX.

. Marble, East of Asenovgrad town. Strong brittle-ductile deformation in marble. NX.
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Te IUIACTWHH, Pa3KpUBAIIH CE Cpel pa3pe3a OT
THANCOIIMCTH, IITUCTH ¥ MpaMOpH Ha KapOOHATHO-
CUJIMKATHATA MOCJIEIOBATEIHOCT. 30HUTE HA MUJIO-
HUTH3AIMASA CE€ XapaKTepuaupar cbc 3amaszeH S/C
ctpoex. He psanko OTOENTHU MO-eIpW PEIUKTOBU
OJIMBIHOBH 3bpPHA Ca CHC CPABHUTEIHO SICHU OYep-
Tanus Ha curma nopgupoxiacrtu (Tabx. 11, 4). Ha-
OJIF0J1aBaT Cce Ollle CUTMa U JieJiTa MOp(QUpOKIaAcTH
OT IINWHEJ ChC CHUIHO M3TENICHU MO (osmanusaTa
omarky. KimBaxxHUTe JOMEHHU, KAaKTO U MpPEXaTa
MyKHATWHU B OJIUBUHOBUTE MOPOUPOKIACTH ca
3aI'BJIHEHH OT BJIAKHECTO-JIFOCIIECT CEPIICHTHH.

B oTHOCHTENHO Hal-IIMPOKO 3aCThIICHATA B W3-
cienBaHaTa o01acT kapOOHATHO-CHUJIMKATHA TOCJIe-
JIOBATEJIHOCT CPABHUTETHO HAW-TOJISIM JIsUT Ce majaa
Ha MpamopuTe. MacUBHUTE MpaMOpPH ca APeOHO- 10
CpeIHO3BPHECTH, HA MHOTO MECTA 3aCETHATH OT Kpex-
KO-TUTACTUYHU 10 Kpexku aedopmarvn (Tabom. 11, 8).
C yBennmuyaBaHe Ha CUJIMKATHIS KOMIIOHEHT B aJITEP-
HUPAIIUTE HEUHCTH MPaMOPH, KaJIKOIIMCTH U XJIO-
PUT-CJIOJEHU IIUCTH, ThHKOMBHYECTHAT NPeOHO-
3BPHECT CTPOEK € BCE MO-SICHO m3paseH. Tyk kBapio-
BHTE UBHYKH Ca SICHO 000COOEHU U KBAapPIIBT B TAX €
nmojuroHajieH. Ha Mecra B CirrojeHuTE IMUCTH, KO-
TO YeCTO ChIObpXAT M amduboi, ce HabIogaBaT
npebHu cunaehopmManuoHHn mopPupodIacTu ot
CKEJIETEH I'paHaT C HEsSCHO M3Pa3eHU CCHKM Ha Ha-
THCK, OKOJIO KOUTO (oJIManusTa € CI1ab0 yBJIeUeHa.

EnHu oT Hali- 1OOpe 3acThIeHUTE DEJI3UYHH pas-
HOBHIHOCTH B KapOOHATHO-CIJIMKATHATA IIOCIIENO-
BaTEJIHOCT ca apeOHonoppupobiacTUIHATE MO -
6ura (An,_;) cmonenu muctu (Ta6m. 11, 5), paskpu-
Ballld CE B aJTepHAIUA ¢ MpaMopu B becamapcku-
Te BUCOYMHM W B paiioHa Ha c. JeOpamuna. Haii-
IIUPOKO Pa3npOCTpaHeHATa MUHEPATHA ACOIUAIIHS
e Qtz + Ab + Ms £ Chl. Ckanute ca ¢ CHO u3pa-
3€H UBHYECT CTPOEXK, PE3yITAT OT MHTEH3WBHA MU-
nonutu3anus (Tao6m. I1, 5, 6). OOuKHOBEHO aJIOUTO-
BUTE OpdupobiaacTu ca npedbuu u Hepobpe odop-
MEHH, C MHOTOOPOWHHU BKJIIOYEHHS OT OCTaHAJIUTE
cKaJIo00pa3yBamy MUHepan. 3bpHATA B KBapIIO-
BHUTE PUOOHM Ca MOJUTOHAJHU W YECTO C TPOWHO-
IONUpaIy ce CTeHH. ToBa, KAaKTO W TCHICHIUSATA
yenpenarta Osuta cimroga ma opopMs TOJUTOHAIHA
apku (Ta6m. I1, 6, 7), CBIIO € pe3yTaT OT IOCJIeIBA-
JIAS MWJIOHUTU3AIMSITA AHUJIMHT.

YCTaHOBEHWTE MUHEPATHU aCOIUAINN U CHOT-
BETHHTE CTPYKTYPHH OCOOCHOCTH B CKAJIMTE OT Kap-
OOHATHO-CUJIMKATHATA HOCJIETOBATEIHOCT Ca
CBBP3aHM C AJNUNACKUTE neGOopMaIKi B 3EJICHO-
UACTeH (aruec.

Ha 3anan xem ¢. MomuHa kiucypa u rp. Kocre-
HEIl pa3pes3sT € MO-IbCTHhP, HO MUHEPATHU aco-
[AAaIWH, ICHO ONpenessy MeTaMophuust damnuec,
He Os1xa yCTaHOBEHH. XapaKkTEepPeH € I0-4eCTO cpe-
MIAIIAST Ce YeAPEeH KCCHOOIaCTUICH MUKPOKJIUH B
CKaJId, KOUTO HA TEPEHA UMAT BHUJ HA CHIIHO pa3-
TemieH! U mojudasHo nepopmupanu rpanuty. [1o-
eIpO3bpHECTATA CTPYKTYPa U OTHOCUTETHO JOOpe
ohopMeHNTE MUHEPAIHN 3bPHA HU IaBaT OCHO-
BaHNE 3acera J1a ompenennm (Qamumeca KaTo HUCHK
amM(pubOJIUTOB.
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CTpykTypHu 0cO0€HOCTH

B anmuiickata CTpYKTYpHA €BOJIIOIMS HA CKaJIUTE
ot TpakuiickaTa eqUHHIIA MOTaT Ja ce 000CO6AT
TpU OCHOBHHU €Tala, IPSIKO CBbP3aHM C €BOJIFOITHS-
Ta Ha MapumikaTa OTCcelHa 30Ha Ha cps3BaHe. Tex-
HUTe Oee3n ce yCTAaHOBSBAT KAKTO HA TEPEeHA, TaKa
U B MHKPOCKOIICKUTE IpenapaTd, KaTo 3a CTPYyK-
TYpHUTE U3CJIeIBaHNUS Hall-nH(POPMATUBHU ca CKa-
JIUTE OT KBapIl-(eaIImaToOBUs Kiac.

1) ITbpBuAT eTam ce cBBbp3Ba C OGOPMSIHETO HA
MWIOHWTHATA (OJMAIUSI W MUHEpaTHATa JUHEH-
HOCT Ha pa3TAraHe, KaKTO U I'bHKOBUTE CTPYKTYPH
THO ,,a“. Ponmnanuara (S,) € MHOTO SICHO U3pa3eHa
(Ta6u. II, 6). Mapkupa ce OT mIocKkonapaeiHaTa
OpHEHTAIMS Ha CHOpaHu B 1OOpe ODOPMEHUTE UBHY-
KM CITFOJTH, OT HAJIMYMETO Ha SICHO 000COOEHUTE KBap-
IOBU PUOOHM ¥ OT MO-IIHPOKUTE MOJMMUHEPATHU
WBHYKH, B KOUTO JOMHHHUpAT (enmmmature. Haii-
scHO ¢osimanusTa ce HabIr0IaBa B alIMTOMIHHTE
METarpaHuTd U NOpHUPOOIACTUIHUTE 1O aJIouTa
CIIFOJeHN mucTU OoT becamapckure BucounHu. B
[TppBeHeKUTE THAWCH C HES € CBBP3aHO OyIWHU-
paHETO Ha METMAaTUTOBATA WHXXEKIHS 1 ohopMsHe-
TO Ha NOP(UPOKIACTH OT IJIATHOKJIA3 W TPaHAT, B
METarpaHUTUTE — Ha CUI'Ma MOP(PHUPOKIACTU OT
MUKPOKJIVH Y IUTArMOKJIa3 U B MeTarabpara — Ha CHr-
Ma MOPGUPOKIACTH TUI SAPO-MAHTHS OT Marma-
TraeH ampu60o ¢ opeost ot aktuHONUT (Tadm. I1, 3).

IoBwpxaocTuTEe Ha (honmarusaTa B Tpakwiicka-
Ta eOUHHIA Ca CYOBEpTHKAIHU M HO-PSIAKO 3aTh-
BaT ¢ HaKJIoHH OT 65-80° xbM ceBepousTok. IToco-
kata uMm e 110-140°, kaTo B HAKOM YACTH HA pa3pe-
3a (ceBepHO OT ¢. MomuHna Knucypa, B paiioHa Ha
c. Jebpamuna) 11 ¢ okono 160-170° (ITpui. 1).
IMomo6HYM orpBaHUs Ce HAOIOAABAT U B ME30-, a HE
psnko u B Mukpomamad. OpueHtupoBkarta Ha ¢o-
JMANUATa B MACHBHUTE NPEOHO3BPHECTH MPaMO-
pu OT paiioHa Ha becamapckuTte puUIOBE U MEXIY
rpagoBeTe Ilepymuna u AceHOBrpaja, KakToO U B
THaficuTe M IMUCTUTE Ha [IbpBEHEIKUSA KOMILIEKC
Ce OTINYaBa ChC CPABHUTEITHO IO-TIOJIETATO 3aTh-
BaHE KBM CEBEP M CEBEPOU3TOK.

CuameramopdHaTa MUHEpAIHA JTUHEHHOCT €
CBIIO SICHO M3pa3eHa B CKAJINTE HA eNWHMIATa. B
HSKOU PasKpuUTHI, OCOOEHO B CeBepoO3amajgHaTa
4acT Ha W3CJICABAHUA PAOH, TS CHJIHO TOMHHHPA
Han QosmanusaTa 1 MeTaMOp(UTHUTE Ca MPEeBbpPHA-
T B L-S 1 Ha ordenHu mecra B L-tekToHuTH. B
palioHa ceBepo3amanHo OT c. MoMuHa Kiucypa
MHUHEpaJHaTa JUHEHHOCT 3aThBa MOJIEraTo, C HaK-
JioHu OT 15-20° 1 psAAKO IO-CTPBMHO, KBM CEBEPO-
3anaj. FOrousTo4Ho OT TO3HM CErMEHT, TOKBM Me-
punuana Ha Tp. Kpuunm, T € cyOXopu3oHTaIHA
WJIK 3aTHBA MOJIETaToO KbM CEeBepO3amal WIH I0ro-
m3TOK. B paspesa mexay rpagosere Kpuanm u Ace-
HOBIpaJ MUHEpAaJIHATA JUHEHHOCT IpeodIia1aBaIio
3aThBa KbM IOTOM3TOK C HAKJIOHU Mexay 5 u 30°.

Cnopen Sullivan (2006) L-TexToHUTH Cce 0Opa3sy-
BaT Hali-Beue B CBOJIOBUTE YaCTH HA I'BHKOBH CTPYK-
TYpH C PETHOHAJIHH, HO CBHIIO U NO-IpeOHU pa3me-
pu (OoT MamabuTe Ha eIUHUYHO PA3KpUTHUE), a JIH-



HEHHOCTHUTE Ha pa3TAraHe Ce OPUCHTUPAT Hapajiel-
HO Ha Ir'bHKOBUTE mapHupu. Kato MexaHu3bpM Ha
o0pa3yBaHe aBTOPBT OTOEJISI3Ba KOCO CIPSMO II0-
coKaTa Ha TEKTOHCKM TPaHCIOPT ,,M3TIIACKBaHE" Ha
MJIACTUYCH MaTepuall B YCIOBUS Ha KOMIIPECHS.
Meramopdurtute B oOxBaTa Ha Mapuimikara 30Ha
Ha CpsI3BaHE Ca WHTEH3WBHO HAI'bHATH B I'bHKOBU
CTPYKTYpH OT THI ,,a“, 00pa3yBaH! CHHXPOHHO Ha
(donmanusaTa 1 MAUHEpAJHATA JIMHEHHOCT Ha pa3Ts-
raue (Ta6m. I, 3, 4). Te ce HabarOgaBAT MHOI'O SICHO B
CJIIOJICHUTE IIUCTH U KAJIKOIIUCTH, B aJITEPHAIINS-
Ta OT MeTarabpa M MeTarpaHUTONAM B palioHa HA
rp. KocreHen u ca enBa moioBuMu B paspes3a Ha
NpeOHO3BbPHECTUTE YUCTH MPaMOpH OT KapOoHAT-
HO-CWJIMKAaTHATa MOCJieIoBaTeIHOCT. ToBa ca mpe6-
HU I'bHKU C MHJIUMETPOBH IO METPOBH pasMepH,
YUWTO MIAPHUPHU Ca HANBJIHO MApaJIeIHA C MUHE-
paiHaTa JUHEWHOCT. ’'bHKOBUTE CTPYKTYpH ca xa-
paKTepHU KaKTO 32 M3TOYHHUTE, Taka U 3a 3aIaTHU-
T€ YaCTH Ha M3CJeJBaHus paiioH. Brrnpeku ToBa B
paspe3sr npu rp. KocTeHeln u ceBEpOM3TOYHO OT
Hero L-S u L-TeKTOHUTUTE ca 3HAUYUTETHO IO-Yec-
TO CpeIlaHW, MOKAaTO Ha M3TOK KbM pailoHa Ha
rp. ACeHOBIrpaJ TakWBa He ca oTOess3anu (Makap,
4e MHUHEpaJiHATAa JUHEHHOCT Ha pa3TiIraHe TyK
CBII0 € MHOTO SICHO M3pa3eHa CTPYKTypa). Beposit-
HO €JIHa OT MPUYNHHUTE € OTHOCUTEITHOTO MO-BUCO-
kus (anuec Ha AeOPMANUUTE B CEBEPO3ANaTHUTE
4acTH Ha M3CJIeBaHUS pailoH. Bb3MOXHO € poJis
a ©Ma U npeobragaBamoToO MPUCHCTBUE B TE3U
YacTH Ha IpeOHO MOP(UPOKIACTUIYHN METarpaHu-
TOUIY, KOUTO UMEHHO Ca Hal-4eCTO ONMCBAHUTE
CKaJid, MPEBbPHATH B L-TEKTOHUTH.

2) EQexTsT OT BTOpHS CTPYKTYpPEH €Tal B €BO-
JronusaTa Ha TpakuiickaTa equHUIA ce HaOIr0maBa
IJIJABHO B MHUKPOCKOICKHTE npemapatu. M3passsa
C€ B CTATHYHA PEKPUCTAIM3AINS HA MAHEPAJIUTE B
yCJIOBUS HA MOHMXEH CTPEC U OTHOCUTEJIHO MOBU-
[IaBaHe Ha TemIieparyparta. Hali-scHO To3u mpo-
I[eC Ha AaHWJIMHT € IPOSIBEH B KBapIIOBUTE PUOOHH,
KBAETO Ype3 MHUTpANHS HA 3bPHOBHUTE T'PAHUIN
3BppHATA HAPACTBAT, CTCHUTE UM CE M3IPaBIT U
HEPSOKO ce mocTura a0 opopMsSHETO Ha 3bpHA C
TPORHOMONHUPAIIHY CE CTEHU (CTPEMEXET € JOIHUpa-
IIUTE CE B TE3U TPOUHHU TOYKM CTEHH Ja CKJIFOUBAT
bpod OoT o 120°). YacTuuHa MOJUTOHU3AIUS CE
HaOIr01aBa M B IPeOHO3bPHECTUTE MOJJUMUHEPAI-
HU WBWYKY, [JIABHO HA KBapIla M MO-PSAKO HA HOBO-
OpasyBanuTe (eIqMNAaTOBU 3pbHIA. B mpomneca Ha
AHUJIMHT CTaBa yeIpsBaHe HA CIIOIUTE, KOUTO YeC-
TO oopmsT mosuronasau apku (Taoum. I1, 7). C vero
€ CBBp3aHO OPOPMSAHETO HA aHIATY3UTOBUTE TOP-
¢upobnactu B [IbpBeHENIKUTE THAWCH, & CBHIO TaKa
W pacTexa Ha ajnOouToBUTEe MOPGUPOOIACTH B all-
OUT-CIIIOIEeHUTE MUCTH. AJIOUTOBUTE OpPUpo-
OJlacTH ChABPKAT MapajieTHO OPUEHTUPAHU OOWII-
HU BKJIFOYCHHUSI, KOUTO MapKUAPAT BETPEIIHA Goua-
mus (S,). B oTnenHn yenpeHu WHOUBUAM TS € CHUT-
MOWIQTHO OI'bHATA W KOCO Pa3MOJIOKEHA CIPSIMO
¢donmarnusaTa B maTpukca (S,). Ha nmne e HesHaun-
TEJIHO POTHpaHe Ha aJOWTOBUTE MOpupodiacTu
(Tabm. 11, 5). Cuutame, 4e B pasmiIexkqaHUS CIIydai,

maBeH (akTop 3a pacTexa u 0hOpPMSIHETO Ha TOP-
(upobmacTuTe € TOHMKEHH CTPEeC M M30TepMaJl-
HUSA JEKOMIIPECHOHEH XOJ HAa MeTaMopdusama. B
penuia pabotu (Passchier, Trouw, 1996; Mathavan,
Bowes, 2004 u np.) TOBa ce CBBp3Ba C MPOTPECUB-
HUS XOJI Ha MeTaMopdu3mMa.

3) TpeTusat cTpykTypooOpasyBall etan ¢ oTAe-
JIeH BB BPEMETO OT II'bpPBUTE 1Ba. V3passBa ce B
WHTEH3UBHO KPEXKO JO KPEXKO-IJIACTHYHO PasJjio-
MSIBaHE MO CTPBMHO3ATHBAIIU KbM CEBEPOU3TOK J0O
cyOBepTHKaHU pa3ioMu. [IpuaBMKBaHUSTA IO
TEXHUTE MOBbPXHUHU, YASTO OCOKA ITpeobaanaBa-
1o e 110-140°, ca orceqnu u ce MapkupaTt OT MHO-
ro sicHa CyOXOpPH3OHTAJIHA CTPUANMOHHA JIMHEMH-
HOCT. Hali-uecTo pasiomMure ca mapayeisnu Ha ¢o-
JanuaTa B Meramopdutute. Te ca 3HAYUTETHO MO-
SICHO M3Pa3eHU B FOXKHUTE YaCTH Ha pas3pesa, Kble-
TO IO THAX C€ MOCTaBs I'paHunata Ha TpaxuiickaTa
€IUHUIIA C IO-BUCOKOCTENIEHHIUTE METAMOP(QUTH OT
pa3pe3a Ha LlenTpanaute u 3ananHu Pononu
(ITpun. 1). He manka 4acT OT Te3u pynTypHu MOrat
Jla ce MPOCJIENIAT HAa TepeHa B MPOTEKCHHUE Ha HS-
koJko kmtomeTpa. Karakmactuuanre nepopmarnumn
ca ce OCBIIECTBUIN B 30HU C pa3jIMYHA IINPUHA,
KaTO HaW-MHTEH3WBHM Ca Ha KOHTAKTa C BHCOKO-
CTCIEHHUTE MEeTaMOpPUTH B pailoHa, I0KHO OT
c. Cectpumo, 10XKHO OT I'p. beoBo, 3amagHo OT
c. ebpamura.

B JjloKaJlHM TpaHCIPECHOHHW Yy4acTBIW Ha OT-
cenHaTa cucreMa (B pariona Ha ¢. KocTeHerr, 10)XHO
ot rp. bemoso, mexny cenata Xpabpuno u Kykien)
ca ce OCBINECTBUIN HaBIu4YaHus (Bb3csganus (7))
Ha METaMOPQUTHUTE BHPXY CEIUMEHTUTE OT MaJIeo-
reackute 6aceitan. FO)KHOBEpreHTHUTE HABJIAYAHUSI
B CEBEpHUTE CKJIOHOBE Ha PomomuTe ca mo3natu ore
ot nyonukanunte Ha borues u bakanos (1925), Koen
(1936), SApanoB (1940) u MHOTO OPYrH MO-KbCHH
paboTu, B KOUTO OTHOCHO MaImiabuTe Ha Te3W Ha-
BJIMYAHUS U Bpb3KaTa UM ¢ MapHuiikara ,,pa3ioM-
Ha CHCTeMa“ aBTOPUTE Ca M3KA3BAJM PA3JIHYHU
TPENIIOIOKECHUSL.

Bropa rpyma cTpbMHHE pa3ioMu, XapakTepHa 3a
pa3pesa Ha Tpakwmiickata eqWHUIIA CA HUCKOAM-
IUTUTYTHU aHTUTETUYHU OTCEIHU HAPYIICHHUS, HOYTH
NEPICHANKYJIAPHU Ha GoranusITa B MeTaMOpQu-
tuTe (¢ mocoka okojo 15 mo 30°). Cpemar ce 3Ha-
YUTEIHO MO-PSIAKO OT CeBepo3amagHUTE PYNTYpH,
a JIaTepaJHUTEe NPUABMKBAHMS MO TAX Ca MPUIH-
HUJIN KpexKu ne)OpManud B TBbPIE TECHU 30HU.

MUKpPOCKOIICKH HAOII0MaBAHUTE KPEXKO-ILIac-
THYHU ¥ KPEXKU CPSI3BaHUS ca CyOmapalesiHu, HO
HE PAJKO M KOCH Ha S,. XapakTepusupar ce C pas-
BUTHETO MO TSIX Ha (QUHOIIOCIECTa Osjia CiIrona,
XJIOPUT ¥ KPUINITOKPHUCTAIMHHA Maca.

4) Me30CKOIICKUTEe WHIWKATOPH 32 KMHEMATH-
KaTa Ha IJIACTHYHUE CPs3BaHUs B Mapuikara oT-
ceIHa 30HA Ce YCTAHOBSABAT Hail-Beue B IIUCTUTE U
B CKaJIUTE OT KBapii-denammaTosus kiac. OcobeHo
HHOOPMATHBHY Ca Pa3pe3uTe OT XJIOPUT-CIFOACHN
IIUCTH U KAJKOIIMCTH MEXAy cenara bemamuna n
Kyxien, KakTo u CKaJluTe OT CUIIMKATHO-KapOOHAT-
HaTa aJTepHAIUsA Ha ceBep OT C. [abpoBuia u B
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paiiona Ha Tp. Koctenen. Haii-uecTto cpemnianmnte
CTPYKTYpPH Ca CAHTUMETPOBH 10 METPOBH aCHMET-
PUYHY I'bHKU HA BJIAUYEHE C BEPTHKATHU IMIAPHUPHU
(Tabmn. I11, 1, 2), S/C-ctpoex (Tabm. I11, 2), potupanu
KBapI-(eaamnaToByd arperata 1 T.Hap. ,,CUTMa-
JleJiTa KOMILIEKC” B HSIKOH TO-eIpornophupokiiac-
TUYHU THaiicu wim rHarcormucTu (Tabn. III, 3).
IloneBute HaOMIOAEHUSI B MPaMOPHHUTE pa3pe3u
MoKa3axa, 4e B Me30 Maiab Te3u ckaiu ca uHpopMa-
THBHH IJIaBHO 3a ONpeesisTHe Ha IOCOKaTa Ha IpH-
IBUXBaHE MO KpexkuTe pasyiomu. ScHa ctpuma-
OAOHHA JIMHEHHOCT, MapKupamia KPexKku OTCETHU
MIPUIBIKBAHUS TAPAJIETTHO HA IIOBBPXHUHATE HA (o-
JUanyATa, € XapakTepHa U 3a pa3pes3a OT MmeTarpa-
HuTOMIM B paiiona Ha rp. Kocrenen (Ta6m. 111, 4).

Bcuuky yCTaHOBEHU CHHKUHEMATHYHU WHIWKA-
TOPH 3a IJIACTHYHUTE AedopManuu B oOXBaTa HA
Mapuikara 30Ha MOKa3BaT ISICHO-OTCEOHU CPsI3-
Baaus. C IICHO-OTCEIHU MPUIBIKBAHUS CE XapaK-
Tepusupat u pazinomure cbc C3—-FOU npocTupane
(pynTypuTe, mapajiend Ha (oTHanusaTa B METaMOP-
¢utute Ha Tpakuiickata equHuia). B o6xBaTa Ha
W3CJIeNBaHUS pPallOH TEPEHHUTE NaHHW HE ca JOC-
TaTBHYHU 32 ONpeAeIsTHE aMILTATyIaTa Ha T€3H OT-
csaganus. [1o ycTaHOBEeHHTE OTMECTBAHUS HA peTep-
HU HUBA CTaBa fICHO, 4e pyntypute cbc CU-103
HAaNpaBJIeHUE MMAT JIIBO-OTCEIHA KWHEMATHKA W
AMIUTMTYIM YECTO B pPAMKHUTE HA JECETUHA IO HS-
KOJIKO IECETKU MeTpa.

B pazpesa Ha IIbpBeHenkuTe rHAlicu MUHEpaIHA-
Ta JIMHENRHOCT Ha pa3tsraHe e ¢ nocoka CC3-FOIOU.
YcTaHOBEHNTE HA TepeHa KMHEMAaTWYHU WHAUKATO-
pH — Hali-uecTo I'bHKM Ha BiayeHe (Tabm. I, 1), curma
win nenta nopoupokiaactu U S/C CTPOeX emHO-
3HAYHO MMOKa3BaT FIOTOU3TOYHO HACOUYCH TEKTOHCKU
TPaHCIOPT.

III/ICKyCI/IH H 3aKJII0YCHUA

B cTpoexa na TpakmiickaTa equHWIIA BJIU3AT CKaJH,
Pa3JIMYHY IO JINTOJIOXKKH O€JIe3H, IPOM3XO ¥ BB3PacT,
BCHUYKHM 3aCETHATH OT HUCKOCTEIICHEH METaMop-
¢u3bM mpe3 anmuiicko Bpeme. I[lo ycTaHOBEHUTE
MUHEPAJIHU aCOIMAIMM B MPOTOJIMTUTE HA CKAJIH-
Te OT KBapI-(QeaIImaToOBUsA KJIac B pa3pesa:

Pl, + Bt + Ms + Qtz + Ilm + And * Chl £ Kf5s;

Ab + Qtz + Ms = Chl * Bt;

Pl, + Qtz + Mi, + Bt = Ms = Chl
3a MMO-TOJIsIMA YacT OT CKaJINTE B U3CJIEABAHUS pa-
HOH (hammecsT HA TO3W METAMOP(HU3IBM € 3eJICHO-
mucteH. To3u M3BOA Ce MOTBBPXKIAAaBa U OT MeETa-
MopdHaTa MIUHEpAJIHA aCOIMANWsI B MeTarabpara
(Act + Ep + Pl, £ Qtz). Ha 3aman B paiioHa Ha
rp. Kocrenen ¢anmecsr ce moBummasa g0 HUCHK
aM(pubOJIUTOB.

Camo B [IbpBeHENKUTE ABYCIIOJECHH ILIArUO-
THaiCH ¥ THalicommCTH OsIXa YCTAHOBEHHU PETUKTH
OT IO-CTap BUCOKOTEMIEPATYPEH METAMOPPHU3BM,
3a xouto von Quadt at al. (2006) onpenenst 330-
340 Ma u3ortomnnaa U-Pb BB3pact mo nupkonu (po-
0aTa e B3eTa HEMOCPEACTBEHO 3aMaJiHoO OT C. [IbpBe-
Hen). PequkroBaTta munepanna acoruanus (Grt +
Pl, £ Ky £ St), kakTo 1 onpezaeseHaTa XepUUHCKa
BB3pACT HU JaBaT OCHOBAHUS A2 MPEIIOIOKIM, Ue
TOBa ca (pparMeHTH OT MOJIJIOXKKaTa Ha Tpakwii-
ckarta equHuna. Visanos u np. (1984) u Ivanov et al.
(2000) cpIro momguepTaBaT MoJIMMETaMOPPHUS Xa-
pakTep Ha CKaJINTE W MpeJIrojaraT eBeHTyaJHa
BpB3Ka ChC ckamuTe OT OrpaaeHCKUsT KOMILICKC.
Cnopen Ichev, Pristavova (2003) IIspBenenkute
THAiCM MOTAaT [1a ce KOPEeJIupaT C THAlCUTe OT pas-
pe3a Ha LlenTpansHopomonckaTa MeTaMmopdHa rpy-
na, KaTo Ce OTIMYABAT OT MOCJIEIHUTE CAMO IO OT-

TABJIMLIA III

1. AcuMeTpUYHU I'bHKHM HA BJIAU€HE C BEPTHUKAJIHYU LIAPHUPU B KAJIKOIIUCTH; X/Z mpepes; ISCHO cpsi3BaHe; . bemamuna.

2. PeaktuBupano ,,C“ cps3BaHe ¥ aCUMETPUYHU I'bHKM Ha BJIAYEHE C BEPTUKAJHU IIAPHUPH B aJITEpHALUS OT MeTa-
rabpa u merarpanutu; X/Z npepes; OscHO cps3Bane; rp. Kocrenen.

3. Curmounanso nebhopmupas kBapi-¢enamnaTrosB arperat u ,,C“ cps3BaHHs B MUJIOHHTHU3UPAHU METAarpaHuTH; X/Z

npepe3; OsACHO CpA3BAHE; I'p. Kocrenerr.

4. CyOXOpH30HTaJIHA CTPHALMOHHA JIMHEHHOCT M aKpEUUOHHM MHMHEPAJHU CThIAjla MO Pa3IOMHAa HOBBPXHUHA
mapajeiHa Ha ¢onmanusTa B METarpaHuTH; AjICHO cpssBaHe; rp. Kocteremn.

PLATE III

—

. Asymmetric drag folds with vertical hinges in calc-schists; X/Z plane. Dextral sense-of-shear. Belashtitsa village.

2. Reactivated “C” shear and asymmetric drag-folds with vertical hinges in alternation of metagabbro and metagranites;

X/Z plane. Dextral sense-of-shear. Kostenets town.

3. Sigmoidal deformed quartz-feldshpatic aggregate and “C”-shears in mylonitized metagranites; X/Z plane. Dextral

sense-of-shear. Kostenets town.

4. Subhorizontal striations and accretionary mineral steps on a fault parallel to the foliation planes in metagranite.

Dextral sense-of-shear. Kostenets town.
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HOCUTEITHO KBbCHO3ACETHAJUTE T'd NeQOpMalnud U
CBBbp3aHaTa C TIX PEKPUCTATIU3AIUS.

HannureTo Ha 00WMJIHA CUJTHO Pa3NoOKbCaHa Mer-
MaTUTOBa WHXXEKIUs B [IbpBEHEIKATE THAWCH TIO-
Ka3Ba, Y€ XCPIUHCKUAT METaMOPGhU3bLM € OUJl BU-
cokoTemMiieparypet. ToBa, KakTO ¥ IPUCHCTBHETO
Ha MOp(GUPHU MO MUKPOKJIMHA TPAHWUTH, 3aCETHA-
TH CaMO OT aJIUHCKu JeopMaluu u peKpucTa-
JIM3aIlvs, HU MMO3BOJISIBA 1a KOpeJupaMe OIMUCaHU-
Te (parMeHTH OT MOJJIOXKaTa Ha Tpakuiickata
eIMHANIA ¢ MeTaMOp(UTHUTE OT IOMe3030HcKaTa
noaJioxka Ha L{leaTpaaHoro Cpegnoropue. [Tomo0-
Ha KOpeJjamnus € HanpaBeHa u ot Ivanov et al. (2000).
Haii-HoBUTE HaHHU 32 BB3pacTTa HA BHUCOKOCTE-
neHHus MetamopdusbM B LlenTpamaoro Cpemgno-
ropue Ha Carrigan et al. (2006) — 336,5 + 5,4 Ma
HaII'bJIHO CHBMAaJa C JAHHUTE 3a Bb3pacTTa Ha
IIspBenenkute rHaicu (von Quadt et al., 2006).
T'Haiicute OT XepuuHckaTa noayioxka Ha LlenTpan-
HOTO CpeaHoropue moka3BaT Bb3paCTH HA W3CTH-
BaHe 110 375 £ 25° C npeau 317-315 Ma (*Ar/*Ar
nmatupaHe Ha myckoButH; Velichkova et al., 2004).
Hesacermature OT BUCOKOTEMIIEPATYPEH METAMOP-
(M3 M XepUMHCKY IPAHNUTH Ca BHEAPEHU CPEJ THAK-
cute Ha CpenHoropueTo B pamkute Ha 311,9 £ 4,1
o 289,5 £ 7,8 Ma (Carrigan et al., 2005). JloruuHo
€ J1a MPEeANOoJIOKKM, Ye MO CHIIOTO BpeMe ca BHE-
JPEHU ¥ MHTCH3MBHO MIUIOHUTU3UPAHUTE B TIOCIIE-
CTBHE, METarpaHUTU OT [IbPBEHENKHS KOMILIEKC.
Ceuarmure [ I'bpBeHeKUTE THANCH U 3aCETHATU CAMO
OT JIMUICKY 3EJICHOMMCTHN MPOMEHU TadpOBH
naiiky mMat Bb3pacT oT 302—-312 Ma (von Quadt et
al., 2006), T.e. Te CBHIIO Ca BHEAPECHH CJIE XEPIIMH-
CKHUsI MeTaMOP(GU3bM U BEPOSATHO STHOBPEMEHHO C
nopGUPHUTE IO MUKPOKJIMHA TPAHUTH.

3a cera mo3unusATa Ha yaTpaMahUIHUTE IUIACTH-
HU, pa3KpUBaIlly ce MeXAy ¢. XpaOpuHo u rp. Ace-
HOBT'PAJl HE € IOCTATHYHO SICHA. B paskpurusaTa ot
paiiona Ha cenata [IspBenen, Mapkoso u o p. bbp-
JaIka TSXHATa TpaHUIla C IBYCIIONCHUTE THAliCH
IpEeCTaBIsABa 30HA HAa WHTCH3WBHA MUJIOHUTHU3A-
nus. [ojgeMn cepneHTHHU3UPAHM TeJla C€ yCTaHO-
BSIBAT W Cpel IIbCTPHS pa3pe3 Ha KapOOHATHO-CH-
JINKaTHATa MOCJIEIOBATEIHOCT, KbJ€TO KOHTAKTH-
T€ UM OTHOBO Ca C TEKTOHCKM xapaktep. [Io-Be-
POSTHO € Te 1a ca OQUOIUTOBH (hparMeHTH OT MO -
Joxkata Ha TpakuwiickaTta eIWHWIIA W TSAXHATA
CHBpEMEHHA MMO3UINS 12 CE MIPEIONPENENs OT IPO-
IBIDKUTETHATA U CJIOXKHA TEKTOHCKA €BOJIONHS HA
Mapumkata orcenna 30Ha. [logoOHU ceprieHTH-
HUTOBH IUIACTHHU C€ CPEIIAT CPABHHUTEIHO YE€CTO
B MeTamopdutute oT MIxTumaHnckus 610k Ha Cpen-
Ha TOpa, pa3mojI0KeH HETOCPEICTBEHO CEBEPHO OT
u3cienBanus paiton. Ha mecrta te3u ynrpamacdu-
TH Ca IPECEUYCHN OT MErMAaTUTOBH XXWJIH, IPOLYKT
Ha XepIUHCKATAa MHUTMaTH3alKs BbB BMECTBAIIH-
T€ TW THAWCH.

CunukaTHO-KapOOHATHUAT paspe3 Ha Tpakwii-
CKaTa eNWHWIA OT CEBEPHUTE CKIIOHOBE Ha LleHT-
panauTe Pomonu e cpaBHUM C pa3pesa OT paMKaTta
Ha CakapckuTe rpaHATH B paiioHa Ha cenata bbira-
puH, lllunmvanoBo u KoHCTaHTHHOBO. 3a BB3pacT-

Ta Ha KapOOHATHO-CHJINKATHATA [TOCJIETOBATEIHOCT
BCE OIlle HsIMA SICHU NaHHH, HO pa3pe3sr oT beca-
MapCKUTE XbJIMOBE € TBBPIE CXOJCH M MOXE J1a Ce
KOpeJupa C TO3W MEXIy rpagoBeTe XackoBo u [u-
MUTpPOBrpaa. Tam MpamMopuTe ca OnpeaeIeHA KaToO
Tpuacko-ropcku (Haraios, 1985).

IMopanu wHTeH3UBHaATa moyiMdaszHa medop-
Malys U ChIPOBOXIAIIATA s PEKPUCTAIN3ALNS,
€ TPYIHO Jia C€ OTVIMYAT OPTO- ¥ MapampOTOJUTH-
T€ Ha METaMOPQUTHUTE OT KBapPI[-(eJIIITaTOBUS
KJIac Ha pa3pesa. B m3TouHuTE YacTH, BKIIOUATEN-
HO Becanmapckure BB3BUIIEHUS, BEPOSITHO MPe00-
JIagaBaT METANCAMHUTH C BYJIKAHOTCHEH KOMIIO-
HEHT, MPEBBbPHATH B JIpeOHONMOPPUPOOIACTUUYHH
1o anburta anbuT-mMyckoBuTOBH mucTu. Ha 3amazg
okouto rp. KocTenen B paspe3a moMUHUPAT ApeOHO-
nopdupoKIacCTHIHATE MeTarpanutounn. HTeH-
3MBHO HarbHaTaTa ajTepHANHUs OT JIEBKOKPATHU
METarpaHuTH, ONOTHTOBHU 10 aMpubOoI-OnoTHTO-
BM METAarpaHUTU U THHKH ILIACTUHH OT aMpubdo-
JIATH, pa3KpuBallla Cé B TE3W YaCTH Ha paspesa,
6u Morna Ja ce MHTEpIpeTUupa KaTo MpUMEp 3a
CMeCBaHE HAa Marmu.

Cnbpannte meTporpadCku U CTPYKTypHHU IaH-
HU HU NO3BOJISBAT A2 NPEIJIOXKUM W €IWH MO-Je-
TalJieH MOJeJ 3a eBOJIronnsATa Ha Mapuikara sisic-
HO-OTCEJHA 30HAa Ha Cps3BaHE, KOSITO MMa IJIaBHA
CTPYKTYpPOOIpEAeIIsIna PO 3a OMUCAHUS TYK pa3-
pe3. B HellHOTO pa3BUTHE CPABHHUTEIIHO SICHO C€
OYepTaBT TPH €Tama:

1) ETan Ha WHTEH3WBHA ILUTACTUYHA (CHHMeETA-
MopdHa) munoHuTuzamusa. O6pa3yBaT ce CTpbMHA-
ta 10 BeptukaiHa C3-FOU mo mocoka domarms.
Ts acomuupa cbC CyOXOpHM3OHTaIHA MHUHEpAJIHA
JIMHEHHOCT W NpeOHU I'bHKU C MapajieTHu Ha JIu-
HeHHOCTTa mapHupH. BeposTHO Te3u nedopmanum
ca ce OCBIIECTBIWJIN B PEKUM Ha TPAHCHPECHS.
IMono6uu manHum ca mpenctaBeHu u oT Gerdjikov
and Ivanov (2000). Jocera HsMa KOHKPETHH JaHHU
32 BpEMETO Ha M35Ba HA TO3U €Tall.

2) TpaucrensuoneH etai. [Ipeanonarame, ye Tou
CJIeBa HETOCPEINCTBEHO CJIeN €Tama Ha MUJIOHHU-
TH3anus. XapakTepusupa ce ¢ HOHIKEH CTPeC |
OTHOCHTEJIHO ITOBUIIIEHN TEMIIEPATYPH, B KOUTO yC-
JIOBUS C€ OCBHIINECTBSABA MHTCH3UBHA CTATHYHA PEK-
pucTtanu3anus (aHWIMHT). 3ajJU4aBaT ce rojsma
9aCcT OT MUJOHUTHUTE CTPYKTYpH, HaOMIOHaBaHU
O, MUKPOCKOIL. BE3MOXXHO € OTHOCHUTEITHO HOBH-
IIeHaTa TeMIepaTypa a € CBbp3aHa ¢ H30TepMa-
HUS JEeKOMIIPECHOHEH XOJI Ha MeTamMop¢usma, HO
MO-BEPOSITHO € J1a € Ha JIUIIC U €THO TOMbJIHUTEITHO
MOATPSIBaHE, CBBP3aHO C FeHepHpaHaTa B IBI0O-
YMHA MarmMa ¥ BHEAPSABAaHETO B MapwuinkaTa 30Ha
Ha pegulia TPAaHUTOUIHU Teja ¢ KbCHOKpEIHA Bb3-
pact. B uzcnenBanus paiion ToBa ca Brpmmickus,
KanutannumutpueBckust U I'ymanckus mIyTOHH C
BB3pacCTU ChOTBETHO OKOJIO 82, 78 u 75 Ma (bos-
mxues, 1981; Peytcheva et al. 2001; Kamenov et al.,
2003; von Quadt et al., 2005). KeMm Te3u uHTpY3UH
ce mpuuucisiBa u [I1OBAMBCKUS IUIyTOH, Makap e
KOHKPETHH TaHHH 32 a0COJIFOTHATA BH3PACT HAa TOBA
TSUIO Bce orle gumncpat. IIpes3 To3m eram miactud-
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HHATE nehopManuu B eIUHUIATA Ca JIOKAIM3UPAHU
B CPaBHMTEJIHO IO-TECHH MBMIH, kKaTO VICKbpCKO-
SIBopuIlikaTa 30HA Ha Cps3BaHe, KOUTO Ca KOHTPO-
JIUpaIIUTe CTPYKTYPH 3a BHEIPSIBAHETO HA TOPHO-
kpennute mayTonu (Ivanov et al., 2001). ITepudep-
HHTE YaCTH HA TPAHUTOMIHUTE TeJIa Ca MJIACTUYHO
neopmupanu B OTCeTHa OOCTaHOBKA, KaTO B paiio-
Ha Ha M3CJIeIBaHe MIJIOHUTHUTE CTPYKTYPHU Ca KOH-
¢hopMHHE ¢ Te3u OT MeTaMOp(dHATa paMKa Ha ILTY-
touuTe. IlpaBu BIeyaTIeHHE, Ye HAW-MHTECH3UBHO
ca MIJIOHHTU3WPAHU CKAJIMTE HA BbpIIHICKUS MLTy-
TOH, 3HAYUTEJHO IMO-PSIKO HAJIOKECHHU IJIACTHYHH
neopManuy ce YyCTaHOBSBAT B mepudepusaTa Ha
KanutaHmuMUATPHEBCKHUS IUTyTOH, TOKATO 3a OKpai-
HUTE YacTH Ha [ yIanckus rpaHuTON A, KOMTO € ¥ Hal-
MJIAIUSAT CPEd TE€3W TOPHOKPEIHU WHTPY3UH (VOn
Quadt et al., 2005), e xapakTepHa He 0COOEHO SICHO
n3paseHa (osmanus (OTHOBO KOH(GOPMHA C HAIITHUC-
TSABaHETO B MeTaMOp¢HATa My paMKaTa), KOSTO IO-
BEPOSATHO J1a € MarMaTU4HA, OTKOJIKOTO HaJIOXEeHa,
mustonutHa. ITo nanau ot “Ar/*Ar uscienpanusa Ha
Velichkova et al. (2004) miacTHYHM TPAHCTEH3UMOHHU
IehopManuy B 3eJICHOIIUCTEH (hanpec ca 3acerHaiu
FO)KHUTE YacTh OT QyHmameHTta Ha lleHTpamHoTO
Cpennoropue B nepuoaa 106—100 Ma, T.e. To3u eTan
OT eBOJIIOIHMATa HAa Mapwuikata 30Ha MOXE J1a Ce
pasmiexna B nepuoaa 106—75 Ma.

TopHOKpeqHUTE CETUMEHTH OT IOTOM3TOYHATA
nepudepus Ha KanuTaHIMMATPUEBCKUS ILTYTOH Ca
KOHTaKTHO IPOMEHEHH, OT KOETO MOJXKeE J1a Ce Mpei-
MTOJIOXH, Y€ OPOPMSHETO U IUKBUAUPAHETO HA TOP-
HOKPEIHUTE CeIUMEHTHO-BYJIKAHOTEHHU OaceitHu
OT M3CJIEBaHUS PAMOH € CTaHaJIO Mpedu Kpas Ha
KaMITQaHCKHS TEePUOI.
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