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B cratusita ce uanarat HOBM aHHM 3a NETPONOXKUTE 0COBEHOCTU 1 CTPYKTYPUTE Ha HUCKOMETAaMOPCHIUTE JOMHOMANEo30MCKN Ckanu, paskpuBalLy ce B AonMHATa
Ha p. TabpoeHuua mexpy cenata OceHoBnak W EneHoepnon. Tesu ckamu ce OTHacsiT kbM T.Hap. [uaba3osc-unutouaeH komnmekc. MetaceaumeHTHaTa
NOCNefoBATENHOCT € MpeAcTaBeHa OT HE3aKOHOMEPHO pepdyBaHE Ha aneBpofWTH, aprunuTh, NcamuTu U ncedutd, MetamopdosupaHu B YCroBUSTA Ha
3eneHowmcTeH caupec. B nacnensaute ckanu ca 060cobenmn YeTpn 3aapyrv v YeTpn penepa. OTAENEHN ca TPW MbHKOBYM FeHepaLn B pe3ynTar Ha HanoxeHu

aecopmaynm.

BBLBEAEHME

[MbpBOTO M A0 Ccera Hait-noapobHO neTporpadcko 1 cTpaTu-
rpapcko M3CMeABaHE Ha CTaponaneo3oickuTe HuckoMeTa-
MOpcHM Ckanu B gonuHata Ha p. FabpoBHuLa, Mexay cenata
OceHoBnak u EneHoB gon, e nposegeHo ot Ctp. AumuTpoB
(1930). Toi obocobsiBa eaMH apkO3HO-TpayBakoB KOMMIEKC U
pasnonoXeH Hag HEero KOMMIEKC Ha CWBO-3eMeHNTe LINCTH,
‘oTaeneHn C guckopaaHc nomexgy cu’ unu ‘C BTOpUYeH
AMCKOpZAHC®, HO U3TbKBA, Ye B VCKbPCKUS MPOSIOM MOSoxe-
HMETO UM e obpatHo. [lo-kbCHO 3a Te3n meTamopduTy,
OTHaCsHW KbM T. Hap. Anaba3oBo-unutongHa opmans unm
avabasoso-punutongeH komnnekc (OPK), ca npennoxeHu
HAKOMNKO pasnuuHu cTpaturpadickun cxemn ot YyHes, Koxy-
xapoB (1968), VeaHos (1970; 1972), opukos,Jxenenos
(1980) n Oxenenos (1983). Camo aBe ot TsX, Ha /BaHoB
(1970; 1972) v Oxenenos (1983), moraT ga ce CbMOCTaBAT C
obocobeHnte oT [MMUTPOB KOMMMIEKCW, TbA KaTo ce
npuapy*aeaT OT CPaBHUTENHM Tabnuuy M reonoxkn KapTu.
Cnopeg MeaHos (1970; 1972) cTaponaneo3oickusiT paspes €
HenpeKbCHaT 1 BKIKOYBA TPU CYNEPMO3NLMOHHO Pa3noNoXeHH
3agpyrm  —  BYSIKAHOTEHHO-TEpPUTEHHa  (xapakTepuaupaHa
Brocneacteue or  Ivanov, 1983 «kato onucTocTpoma),
aneBpONUTOBO-kBapuWTHa U rruHecta. [hkenenos (1983)
CbllO OTOENs TpW 3aapyrn — NSACHYHWUKOBO-aprunmMTOBa,
KOHrMoMepaToBO-KBapLMTHA W BYNKaHOreHHO-aprunutosa. Tow
obaye cmsTa, Ye CKanuTe Ha TOpHUTE [BE 3agpyrn ca
‘OTNOXeHU B YCMOBWATA HA HOB CEAUMEHTALMOHEH LMKBLI',
3aloTo “6asanHu MOMUreHHW MO CbCTaB KOHrnomepaTn” B
OCHOBaTa Ha BTopaTta 3agpyra ce pasnonarar “C brfioBO Mnu
napanenHo HecbrmacuMe BbPXy pasfiuyHu  HUBA  Ha
NACBHYHMKOBO-aprunnToBaTa 3agpyra’. ABTOPBLT  Kopenupa
pOrHaTa W cpefHata 3adpyra CbOTBETHO CbC LUMCTO3HWS W
apKO3HO-TpayBakoBWS KOMNeEKC Ha [uMKUTPOB, a Haln-ropHaTa
— C IMuHecTaTa 3agpyra Ha VeaHoB. Cxemata Ha [hxenenos
(1983) e Bb3npueta ot XangyTos (1991), koiTo 51 M3Non3Ba C
Masku U3MEHEHUS NPW U3FOTBAHETO Ha HAKOMKO KapTHU NnUcTa
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OT reonoxkara kapTa Ha bvnrapus 8 M 1:100 000 (AHrenos u
ap., 1992; 1992a, LlaHkoB u gp., 1991, AHeB u gp., 1992),
OTHACAIKN MACBYHMKOBO-aprunUToBaTa 3agpyra kbM bepkosc-
kaTa rpyna, a ropHuTe ABe 3agpyrn — kbMm [wbnrugenckata

rpyra.

BbB Bpb3ka C WU3ACHABaHE Ha CTPYKTYPHMTE YCroBus 3a
nokanu3auusTa Ha pegkoMeTarHn opyasBaHus B obnactta Ha
Wckbpekua nporom, eguHnat ot astopute (M. A) nsebpLun
MMOLLHA TEONOXKA W CTPYKTYPHW W3CrnefBaHus B parioHa
okono p. abposHuua u nybnukysa vact OT pesyntaTuTe
(Antonov, 1989).

B HacTosiwara pabota, Bb3 OCHOBA Ha AOMbIHUATEMHU
TEPEHHM M NabopaTopHM M3CreaBaHus, ce Aaea no-noapobHa
XapakTepuUCTHKa Ha METPONMOXKUTE U CTPYKTYPHU OCOBEHOCTM
1 MeTamopcraMa Ha HUCKOMETaMOPMHUTE CKanu.

EONOXKA OBCTAHOBKA

Mo OTHOLIEHME Ha annUInCKUS CTPYKTYPEH NiaH cTaponarneo-
30MCKMTE HUCKOMETAMOP(HW CKanu B W3CHEdBaHUs paiioH,
3ae[HO C MpoLEnBaLLMTE MM MIagonaneos3oickm UHTPY3UBHN
TENa W Aaiku, uarpaxaat gyHaaMeHTa Ha T.Hap. bepkoBcka
enuHnua (AHrenos u ap., 1995; LlaHkos u ap., 1995).

Mo Bpeme Ha HACTOSLLETO W3CTEABaHE Ce YCTaHOBW, Ye
CTaponaneo3onckuaT paspes B JoNMHaTa Ha p. [abpoBHuLa e
HenpeKbCHaT, HO Ce pasnuyasa oT To3u B Mckbpekus nponom
W MOXE [a Ce pasuneHn Ha YeTUpu 3afpyr WU HSKOMKO
penepa. MNOWHOTO pasnpocTpaHeHue, BEpTUKanH1Te 1 nate-
panHuTe B3aMMOOTHOLLEHUs Mexay obocobeHute nuTocTpa-
TUrpadckn eamHULM ca nokasaHu Ha dur.1, 2 u 3. HaumeHo-
BaHWATa Ha Teau EeOMHMUM CbOTBETCTBAT Ha CbCTaBa Ha
narpaxgalyute M NpoTonuUTW. Hai-gonHata nacbLYHUKOBO-
anesponumogo-apeunumosa 3adpyza € CbCTaBeHa OT
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PUTMUYHO pedyBali Ce TbHKO [0 CpeaHoNnacToBy
APEBOHO3bPHECTM  MACBYHWLM,  aneBponuTH,  aneBpUTOBH
aprunuTi U aprunuTi. T CbAbpKa 6bP30 M3KIMHBALLM THHKM
naykn oT ApGﬁHOK‘bCOBM MONUreHHn KOHFJ'IOMepaTI/I,
rpaBenuTy, eApO3bPHECTN NMACLYHULIM, Meprenin 1 BapoBULM.
Apeunumosama 3adpy2a Ce CbCTOW OT aneBpUTOBK aprumnuTy
C €OMHWYHW TbHKM NPOCHOIKM OT aneeponuTh. Ts crnedsa ¢
nocTeneHeH Npexof Haj NpeaxofHaTa 3afpyra, a narepanHo
Ha C3 ce cbuneHsBa C NSCBYHWUKOBO-ANEBPOSIUTOBO-
aprunuToBaTa W  aneBpoNMTOBO-aprunMTOBaTa  3afpyra.
Aneeponumogo-apaunumogama 3adpyea € CbCTaBeHa rMaBHO
OT aneBponUTM W aneBpUTOBM aprunuTU, KOWTO OCOPMST
pasnuyHo aebenu nadyks. B noguMHeHO KonmwM4ecTBO ca

NPeACTaBeHM EaWHUYHM NNacToBe UM ThbHKM Maykum  oT
ApeBHOKbCOBM  KOHTIIOMepaTH, MACbYHULM W KBapLWTW.
KoHenomepam+ama 3adpyea BKNtouBa [MaBHO KOHIMOMepaTty
M B MNOOYMHEHO KOMMYECTBO MACLYHWLM, aNEBPONUTU U
aprunutu. [lonHaTa it rpaHuua ¢ aprunuToBaTa 3afpyra e
PA3bK NUTONOXKKM KOHTAKT, @ natepanHo Ha CC3 15 BeposiTHO
Ce CbulleHsiBa C aneBpONUTOBO-aprunuTOBaTa 3adpyra. Bus
BCWYKW 3apyrM Ce cpelat eaWHuyHu dparMeHT oT
meTarabpoamabasu, metaguabasu u TexHute Tycu. Penepute
(NACBYHUKOB, NSICBYHUKOBO- KOH2/TOMEPamos U K8apuumeH)
Ca pasnoioXXeHN Han-4ecTo Mexay 3aapyruTe unm otT4yacTv ca
BKMNKOYEHU B TAX.
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Queypa 1. leonoxka kapma Ha palioHa
1 - me3030licka NOKpUsKa; 2 — UHMPY3UBHU 2paHUMoudHu mena; 3 — mena u dalku om epaHumnopgupu; 4 — anesponumoso-
apeaunumoea 3adpyaa; 5 — apaunumosa 3adpyaa; 6 — NACLYHUKOB0-aI8POILUMOB0-apaunumosa 3adpyaa, 7 — KOHmakmHo
npomeHeru ckanu Ha J®K; 8 — nacbyHUKOBO-K8apUumeH U keapuumeH penep; 9 — koHeromepamog penep; 10 — duopumosu
nopcpupumu; 11 — 2eonoxka epaHuya: a — ycmaHoseHa; 6 — npednonazaema; 12a- pasnom ¢ HesiceH xapakmepm 126 - eb3ced;
13 — cmpaHa u HakJIoH Ha crioecmocm; a — HopmasHa; 6 — npeobbpHama; 14a — nocoka Ha NOMBbBAHE U HaKITOH Ha 2bHKOBU
wapHupu; 146 — cmpaHa u HaknoH Ha onuayus; 15— poxomeHcka 3adpyea.

FOONIHNK Ha MurHo-eeonoxkus yHugepcumem “Ce. Msan Puncku’, mom 46 (2003), caumnk I, FTEOJIONMS U TEOOUINKA
16



OnuncaHuTe No-rope NUTOCTPaTUrpadCki eONHALM y4acTBaT
B 0hOPMAHETO HA OTHOCUTENHO ToNsiMa aHTUKIMHAMHA MbHKa,
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Queypa 3. Cxema 3a 83aUMOOMHOWERUSMA MEXOY
numocmpamuepagckume eOUHUYY
1= NACBYHUYU U K8apyumu; 2 — KOHaroMepamu;

3 — KanKowucmu u Mpamopu3upaHu saposuyu; 4 — duabasu u
Ouabasosu mygu; 5— daubasosu 0aliku; 6 — 2abpo;
eabpoduabasu; 1P — nacvyHukos penep; KP —
koHenomepamos penep; KP — kgapyumeH penep
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METPONOXKA XAPAKTEPUCTUKA

Ckannusar cnektbp Ha [OK B paitoHa Ha u3cnegsaHe
BKMKOYBA MPEAUMHO METacedMMEHTHU CKanu C MpOTONUTH:
aprunuTy, aneBpUTOBM aprfNTX, aprunuTOBW aneBponmMTH,
aneBpOSINTK; NCaMUTU — apKO3HW BakW U NUTUTOBM rpayBaky;
KOHrmoMepaTh; eAMHUYHN ThHKU NPOCMONKA OT BapOBULM U B
MOAYMHEHO KONM4ecTBO MeTarabpoguabasu, metagnabasn u
TEXHUTE Ty(u.

Mpn HaMMeHyBaHETO Ha (OMHO3BPHECTUTE TEPUTEHHN CKaNM
€ 13non3BaHa knacudmkaunoHHata cxema Ha Potter et al.
(1980) 3a knacTuyHK ckanu, uarpageHu ot Hag 50% yactuum ¢
pasmepu nog 0,063 mm (tabn. 1). OnpepensHeTo Ha
NCaMUTHUTE CKanu e HanmpaBeHo Mo  KhacuduKkaLMoHHaTa
cxema Ha lNetumkoH 1 ap. (1976) (no Dott, 1964).

Apeunumu u anesponumu ca (OUHOIbPHECTUTE TEPUTEHHU
CKanu, KOMTO KONMYECTBEHO [OMMHMpAT B U3crnegBaHus
paspe3. JluncBaT uMCTM Pa3HOBWMOHOCTM - OCHOBHO ca
NPeAcTaBeHW  aneBpuTOBW  aprunuTh,  Mpexoxgawm B
aprunutoBu anespormti. Okono 1/4 OT (hMHO3BPHECTUTE
CKanM Cca W3rpageHM OT peayBaHe Ha aneBpuTOBA U
aprunuTosm neuuy (Bapau) ¢ gebenuna 0,5-3 mm. Aprunutute
ca C MUKPOMKCMectTa  CTpyKTypa U OpUeHTMpaHa
mukpoTekctypa. Warpagenn ca ot 70-95%  rnuHecTu
MWHeparnu, NpOMeHeHU B XNOpuT u cepuumt u 5-30% kBsapu,
denpwnatM M eOuHUYHM NKOCTA  TEPUTEHEH MYCKOBWT C
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ApebHO- 1 CpeHOaneBpUTOBM pasmep. ANeBponuTUTE UMar
CXOAEH MuWHeparneH CbCTaB, HO npeobragasaT KBapubT M
cdenpwnatute. Te ca  [ApebBHO-CPEAHO3BPHECTM  C
HepaBHOMEPHO3bpHECTA  CTpyKTypa. YecTo cpeljaHu ca
NPEXOHNUTE Pa3HOBUAHOCTY MEXOY aneBpUTOBM aprnuTh U
aprunuToBM aneBponuTH, KbAETO CbOTHOLEHMETO MeXay
NENUTOBUAT M aneBpUTEH KOMMOHEHT e 6rmn3o 1:1 (mudshale).
ViBu4ecTuTe aprunmMTM  Ce  CbCTOST OT pedyBaHe Ha
aneBpUTOBW aprANUTU W aprUNMTOBMW aneBpPONUTYA UM CUIHO
aneBpUTOBW aprunuTK CbC CbBCEM CMabo aneBpuUTOBH, KOUTO
uarpaxpgat nammHm ¢ pgebenmHa ot 0,5 go 3 mm.
McamumHume ckanu ca NPEeLCTaBeHW MaBHO OT apko3oBK
BakM W NUTUTOBM rpayBakM M B MOLYMHEHO KONMUYECTBO
apKO30BM apeHNTU. BakuTe 1 rpayBakuTe ChabpKaT 0kono 65-
75% knactuyeH komnoHeHT W 35-40 % cnoitka /MaTpukc!.
ApKo30BuMTE Baki ca PuHO- [0 APeOHO3BPHECTM C PENMKTOBA
HepaBHOMEPHO3bPHECTa NCaMUTOBa CTPYKTypa. Knactuynute
3bpHa ca ¢ nonysaobneHa u 3aobneHa opma, a KOHTaKTUTE
Mexay Tsx ca cBobogHm v ToukoBu. Crnoiikata e oT MopoB A0
BasaneH tun. CbCTaBbT Ha KNacTWYHATa YacT € MPeauMHO
kBapL, No-mManko gengwnatyi, a crnomkata BepOsSTHO € buna
MbPBOHAYANHO MMHECTA, Cera CUHO MPOMEHEHA B XIOPUT U
cepuumt. lpucbCTBaT MHOXECTBO HOBOOOPAa3yBaHW YepHM
PYOHW  MUHepann  (TUTAHWUT-NIEBKOKCEHOBM  MPOLYKTH).
NututosuTe rpayBakm ca ApebHo3bpHECTH c
HepaBHOMEPHO3bPHECTA penukToBa CTpykTypa. KnactuuHute
3bpHa Ca HepaBHOMEPHO pPa3npefeneHu, NpeacTaBeHn oT
KBapu, Mo-Manko denglunati u ckanHu kbcyeta. CnoikaTa e
OT [MMHECTM MUHeparnu, MPOMEHEHW B XIOPUT-CEPULMTOBA
maca. [pucbeTBat HoBOOBPa3yBaHW YEPHU PYaHU MUHEpanu —
WIMEHWT, NEBKOKCEH. KoHenomepamume B NeELOBUOHUTE
MPOCIONKK ca C pa3mepu Ha kbcoseTe 4-8 mm [0 HAKOMKO
caHTUmeTpa. [lpucbCTBAT W KOHIMOMEPATH, CbabpXally
3bpHa C rpaBuitHK pasmepu (2-4 mm), KOMTO npexoxpar B
rpasenuti. Gopmata um € nonysaobneHa o 3aobneHa, kaTo
ca KopoaupaHu oT cnomkata /matpukca/. CbCTaBbT UM € OT
kBapL, (NPeAMMHO CKarnHu KbCyeTa OT MUKPO-OApeOHO3bPHECT
kBapu, arperat OT [ApeOHO-CPeSHO3bPHECT KBapL, CbC
3aNMBOBUOHN OYEPTaHUsS U arperatm  OT  W3OMETPUMYHM
KBApLUOBM 3bpHA C JIMHEMHW KOHTakKTW), KbcyeTa OT
MeTamopo3npanu auabasu w yntpabasutu (?), aprnutu u
aneeponuT. MaTpukCbT € MbpBOHAYaNHO [NIMHECTO -
NecbYnMB, NPOMEHEH B OT XITOPUTOBO - CEPULIMTOBA OCHOBHA
Maca C KBapLOBM M (henpaLunaToBn 3bpHa. KoHeromepamume
OT KOHIIoMepaToBusi penep, npuemann ot [xenenos (1983)
3a “0asanHu’, ca cneumMUYHN 1 HAMAT aHanor B U3cneaBaHus
pa3pes. MaKkpocKomncku ca CMBO3ENEHM [0 CUBOPO30BHU, CPeao-
po pebenonnacton Te ce pasnuyaBaT CbLUECTBEHO OT
BPYrMTE KOHIMOMEpaTh Mo KbCOBWS CbCTaB W MPUCHCTBMETO
Ha MHOXeCTBO AMaba3oBu [aiku, KOUTO MPEXOBWUAHO U
npecwyat, 6e3 ga ce HabnogaeaT B OTAOMY M OTrope
nexaluumte ckanm (tabnuua I; a,b). Kvcosete ca ¢ pasmepu ot
1.5 -3 mm go 8 — 10 cm u ca ¢ nony3aobnexa go 3aobneHa
copma. Mo cbCTaB Te ca OT apko3u, rpayBaku, nuauTH,
KBApUOBW KbCOBe, [ABa Tuma [nabasn (3bpHeCcTn U
BapuONMTOBM) - B HAW-rONAMO KONMYECTBO M MO-Manko
MeTaaneBponuTh,  METarpaBeNnTh,  XJOPUTOBM  LUMCTU
(tabnuua I; ¢, d). MaTpukchbT € necbynMB A0 TpaBuEH OT
KBapu, nrar1oknas, kanues enpwnar, enngoT — TepUreHHa
KOMMOHEHTA 1 XJIOpUT — CEpULMTOBA CroiKa, HaboraTeHa Ha
ENSA30-TUTAHOBN NpOAyKTH. [Inabas3oBnte ganku, KOUTO ce
HabnogaBat caMo B KOHIIOMEPaToBWS penep Ca ¢ Bapupalla
pebenmHa ot 1-2 cm [oO HAKONMKO JeuumeTpa. Te ca

CMBO3ENEHN Ha LBAT, MITbTHU C MackBHa TEKCTypa 1 MoraT fa
ce oTaensT fBe reHepauu. MbpBaTta (BEPOSITHO MO-paHHa) e
npeacTaBeHa ApebHO3bPHECTM meTagunabdasm c
MUKpPOAMabasoBa CTPYKTYpa — XaOTMYHO Pa3mnonoXeHN CUIHO
yAbIKeHonpuamatuyHu nnarvoknasn (go 0.3 - 0.4 mm no
Ablirata 0c), He HambMHO anbuTM3NpaHW, B MEXAMHWTE Ha
kouto Cce pasnonara gpebHo-rpaHonenupobnactHa maca ot
XJIOpUT (FNaBHO), CEPULMT, ENUAOT, TUTAHWT, KBapL, KanuuT u
pyoHW MuHepani (Tabnuua I; e). Tesn fanku ca ¢ Halk-ronsma
pebenvHa. BTtopaTta reHepauus e oT MeTaxuanognabasosy
paikn (c pebenvHa go 5.0 cm), KOMTO MNpecuyaT Kakto
KOHrIIoMepaTuTe Taka W NpeaXoLHUTE Aaikn. Te ca uarpageH
OT MHOTO (OMHW MNarvoKnasoByu MukporuTi (‘cnepm’) Bcpea
XnopuT-ennaoT-amuoon(?)-anbutoea  KPUNTOKPUCTANMHHA
OCHOBHa Maca. [lopdmpHa reHepauus OT nnarKoknas W
HaMb/IHO NMPOMEHEHW MacuUTW psgko ce Habntopasa B THX
(tabmmua I; f).

KapboHamHume ckanu ca npeacTaBeHn 0T MpaMOpU3NpaHH
BapoBULM 13rpageHn ot okono 95% kanuut n 5% TepureHeH
KOMMOHEHT — KBapu, Nnaruoknas u rnnuHeCTU MUHepanu.
KanuutbT € HepaBHOMEPHO MpekpucTanuavpan Ao ApebHo -
cpeaHosbpHecT. CTpykTypaTa Ha ckanata € rpaHobrnacTHa.
[MHECTUTE MUHepanu ca HambiHO NpeobpasyBaHn B XMOpUT
W CEpULMT.

[uabasume u mexHume mycu ca npefcTaBeHu mno-
OTpaHW4YeHO B W3CrefBaHusi pPas3pe3 KaTo KOH(OPMHM Ha
napameTamopuTuTe newm unu ByauHn. Te ca MHTEH3UBHO
meTamopdo3vpanu, nopaan KoeTo Mo-rofiiMata YacT OT TsiX
Ca NPEeBbpHATH B 3€NEHN 1 aKTUHONMWUTOBY LUMCTM.

Tabnuua 1. KnacudpmkaumonHa cxema no Potter et al. (1980)
Ha (PMHO3BPHECTM KNACTUYHN CKanu

CbabpxkaHue Ha rnuHa % 0-32 33-65 66-100

MNAC

NNACTOB
ANEBPOIUT

TMVHECT
ANEBPONUT

APTANUT

> 10 mm

YNMbTHEHU

TIAMVHA

NAMUHWUPAH
ANEBPONUT

[MHECT
ANEBPOIUT

NAMUHWPAHU
APTUNUTK

<10 mm

HIUCKO
METAMOP®EH
ANEBPUTOB
APTUNNT
KBAPLI-
CEPUILITOB
wmcT

HVCKA HWCKOMETAMOP®EH

APTANUT

[MWHECT WKCT

METAMOP®O3UPAHU

CTENEH HA METAMOP®U3bM|

B1COKA

OUIUT Ulnnu CINIOJEH W1CT

Memamopgpusbm. Beuuky ckanmn ca 3acerHatm OT HUCKO-
CTEMEHEH perMoHaneH Metamopgu3bM B TrpaHUUMTE Ha
3€NEHOLNCTHNS haumec W B 3aBUCMMOCT OT CbCTaBa Ha
npoTonuTa ca npeobpasyBaHu B pasnuyHN HUCKOMETAaMOPMHM
ckanm. CteneHTa Ha MeTamopHa NpoOMsHa € OLEeHeHa
cropes CnegHuTe Kputepuu: 1) MUHEpanoXku - npoLecu Ha
pasTBapsHe U pereHepauusi, npekpucTanuaaups, cTeneH Ha
npeobpasyBaHe Ha CnoiikaTa Ha KnacTUYHUTe CKamnu; NpoLecu
Ha MUHepanoobpasyBaHe; 2) CTPYKTYPHU MPOMEHW — KOH-
(OPMHO - pereHepaLyoHHW, NELOBUAHO-CErperaLnoHHo-
MBMYECTM, CTPYKTYPM Ha Haco4YeHa Kopo3us N MpekpucTanmaa-
UM Nof Bb3LENCTBME HA OPUEHTUPAH HATUCK U 3) TEKCTYPHU
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npomeHu. Crioped HTe3uTETa HAa MeTamopdHUTe Npeobpasy-
BaHWs ce OTAENAT CNeAHUTe napameTamopduTh: HucKkoMema-
MOPGOHU  apaunumu U aneeponumu, efuHecmu  Wwucmu,
Keapuyosu efuHecmu wucmu, uaumu, Keapy-cepuyumosu
wucmu (MPOTONUTK - aprUNTW W aNeBPONUTY); MemaapKo3u
u Memazpaysaxu (MpoTonuTh— ncamuTy);
MemakoHaiiomepamu  (MPOTONMTM  —  nceduTn), 3eneHu
wucmu,  akmuHonumosu  wucmu,  memaduabasu U
Memaeabpoduabasu (NpoTonuTn - guabasn u TexHuTe Tydw,
rabpoguabasn). OT  uM3TbKHATOTO  pasHoobpasve  Ha
napameTamopuTM  ACHO fMYW, Ye UHTEe3UTETLT Ha
MeTamopgHUTE NpekpucTanu3aumn npu TEPUreHHUTe ckanu
3aBUCM [NaBHO OT CbCTaBa Ha npoTonuTa. Pasnuka B
CTeneHTa Ha MeTamopuamMa B pasnWyHWTE HuBa OT
n3crnedBaHus paspe3 kato LUAno He ce Habmiopasa.
AHn3oTponusTa Ha MeTamopdHuTe  npeobpa3yBaHus B
YCOBUSITA Ha HWUCKOCTEMEHEH MEeTamopu3bM  (3eneHo-
LMCTEH (haumec) TyK e pesynTaT Ha ABa OCHOBHM dhakTopa -
CbCTaB Ha MPOTONUTUTE W HEPABHOMEPHOTO pasnpeneneHue
Ha gedopmayuute. OT paskpuBaLLuTe ce B paiioHa TEPUreHH
CKanu Hal-MHTEH3WBHO ca MeTamopdo3npani aprunuTute u
aneBpoONUTUTE C KpailHM MeTamopdHU NPOOYKTU CLOTBETHO
cunutu (tabnmua II; ¢, e) u ksapu-cepuuntoBu Lwmctn. Mo-
cnabo Mmetamopdo3vpaHUTE TEXHW aHanoan ca  HWUCKO
MeTamopHU aneBponuTh U aprufinTy, TAMHECTW LWKCTU 1
KBapU-rMMHeCTV LWMCcTU. Buagumo no-Boratute Ha TepureHHa
KOMMOHEHTa CKamM (aneBpuTOBUTE) Ca MO-PE3NUCTEHTHW Ha
HWCKOCTEMEHHWNS METaMOP(N3bM W OMPedeneHo ca ¢ no-
pobpe CbxpaHeHW CEeOWMEHTHU CTPYKTYpU W MUHepanw
(tabrmmua Il; a; b). Toea ce Bwkga B paMkuTe Ha
MWKPOCKOMNCKUTE MpenapaTi, KbaeTo ce npocrneassa antepHa-
uusTa mexgy no-rope onucaHute namuHu (tabnuua II; b).
KonunyectBeHo Han-pa3npocTpaHeHu ca HuUckomeTamopdho-
3upanuTe anesponunTW, TIUHECTU LWUCTA U uamnTi (dur. 4).
McaMuTHUTE CKanuM ca MNpeTbpnenu Hucka CTeneH Ha
MeTamopHa NpoMsiHa, MpU KOETO KMacTWYHWUTE 3bpHa ca
OCTaHanu HeMpOMEHEHU B ronsiMa CTeneH, a cnonkara € mno-
CUITHO 3acerHata, M3passBalla ce B MpekpucTanusauus Ha
[MWHECTaTa KOMMOHEHTA B CEPULMT 1 xnopuT. (Tabnuua II; d).
lMpn KoHrnmomepaTuTe MeTamopdHuTE npeobpasyBaHns ca
Camo B MaTpMKCa, aHanmorMyHo Ha ncamutute. VHTEH3NTETHT
Ha MeTamop(HaTa npepaboTka B pasnuyHUTe MPOTOMNTM W
TAXHOTO KONM4eCTBO ca 0600LeHn Ha dur. 4.

A

high

medium

Degree of metamorphosm

Phillite

meta-
conglomeraf

meta-
sandstone

quartz slate

low

metadiabase

—

» protolith

diabase

argillite

aleurolite sandstone conglomerate

| <% |

| ST R T [ 15-20%

Queypa 4. ObobuweHa cxeMa Ha UHMeH3UmMema Ha
MemamophHama obpabomka Ha ckanume 8 palioHa 8
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2paHuyume Ha 3e/1eHOWUCMHUS (hayuec U NPOUEHMHOMo UM
yyacmue

Hait-uHTeH3MBHO MeTaMopHO npeobpasyBaHu CKasnu:
UInUTK,  KBapU-CMIOAeHN WKCTW  (napameTamopduTi) u
3€MeHN U aKTMHONMWUTOBW WMCTM (MeTaguabasn u TexHuTe
Tyu) ca TUNUYHUTE NPEACTaBUTENN HA HUCKOMETaMOpMHUTE
ckanu OT 3eneHOWMCTHUS (pauuec, KOUTO ca eauH oT
OCHOBHUTE eneMeHTH oT cbeTasa Ha [AOK. lNpu Tax penukTosm
CTPYKTYPU W MUHEpanu He npucbeTaar. Mpu BCUYKU OCTaHam
napa- M opTOMETamopuUTW OT pailoHa B edHa unu gpyra
CTEMeH (crmopef MpOTONMTA W FOKanHUTE CUHMETaMOPGHM
pecdopmauv) MbPBUYHUTE MWHEpPANM W CTPYKTYpu ca
XapaktepucTiyeH bener.

B nokanHo nposiBEHM 30HW OMMUCAHWTE CKanu UMaT SCeH
nonvmeTamopgeH xapaktep. Te Ca M3NUTanu KOHTaKTHO
MeTamopdHa npepaboTka (Ha KOHTaKTUTe C naneo3owckuTte
rPaHUTOWAHM Tena 1 Janku) Kato ca NpeBbpHaT B NETHUCT
[0 BB3MOBW LWMCTM B TecHM 30HM Ha cps3BaHus Te ca
npeobpasyBaHu B TUMMYHM MUIOHUTW A0 BNACTOMMIOHMTH.
Toan TN nonumeTamopHN U3MEHEHWS He Ca MpeaMeT Ha
n3cneaBaHe B HacTosLLaTa CTaTus.

CTPYKTYPHA XAPAKTEPUCTUKA

[eoMeTpUYHNTE 1 BbH3PACTOBW B3aWMOOTHOLLEHNS MEXIY
PasfNYHUTE TWUMOBE MMOCKOCTHA W JIUHENHWN CTPYKTYPHU
ereMeHTV nokaseat, Ye obpasyBaHETO MM e CTaHano npes
yeTupu aedopMaLnoHHM eTana, 03HaYeHn YCnoBHO kato D1,
D2, D3 un D4.

D1 cmpykmypu. lpe3 Hail-paHHUs eTan B YCNOBMSATA Ha
pervoHaneH HWUCKOCTENEHeH MeTamopuabM ce passuBar
paHHK TbHKM F1 Mo mbpBUYHATa CROECTOCT, 0coBa honmaums
St W HAKOnMKO  MOPCONOXKM  BMAA  JIMHENHOCTM.
[MpOCTPaHCTBEHOTO  MONIOXEHWE Ha  PenepHUTe  Madku,
OPWEHTMPOBKATa U acUMETPUSTa Ha ME30CKOMCKNTE MbHKW MO
CnoecTocTTa MokaseaT, Ye LapHupbT Ha [abpoBHUWKa
aHTMkvHana uma nocoka 100-110° u notbBa norerato ¢
HakroH okono 15° kbm UIOW. CeBeponstouHoTo i 6eapo uma
cpeaeH HaknoH 45-55°, a wrosanagHoto - 30-40°
Mesockonckute Fi1 MbHKM Ca M3OKNMWHAMHW W TECHU CbC
CaHTUMETPOBM 1 MeTpoBM pa3mepun. dopmata Ha OrbHaTuTe
CroeBy MOBBbPXHUHM € napabonnyHa unu xunepbonuuHa w
MbHKUTE Haml-4yecTo ca oT knacoeete 1C u 3. duarpamute 3a
OPWEHTMPOBKATa Ha CMOECTOCTTa, Ha MbHKOBUTE LUApHUPKU W
NMHENHOCTTa Ha npecuyaHe Lssisi (Antonov, 1989, fig. 1c)
cBugeTencrear 3a reHepanHa cybekBaTopumanHa
OPWEHTMPOBKA Ha TbHKOBUTE LUAPHMPK, C npeobnapasaly
HaknoH ot okono 25° kbm WHOW. Ocosata ¢honmaums Sq e
AOMUHMpaLLa NAOCKOCTHA CTPYKTypa B aneBponennuTHUTE W
NenuTHATE  CKanv, KbAETO MOYTM HaMbiHO  Mackupa
MbpBUYHATA CrIOECTOCT. PasnnyHnte MOPGONOXKA TUNOBE 1
MexaHusMuTe Ha obpasyBaHe Ha ocoBaTa (onuauus ca
otbenssann ot Antonov (1989). BtopuyHute nuHeiHoCTH,
(hopMUpaHn npes3 Han-paHHus [edopMaLMoHeH eTan, o
MopcOonoXKk1 0cOBEHOCTH Ca: MUHEPANHA, MO AbAMUTE OCK Ha
MYIMOHM W pOAMW, MO YOBIDKEHW KOHTNIOMEpATHU KbCOBe,
KpeHyrnaumoHHa 1 Ha npecuyae. MocnegHute aga Tuna umart
MOBCEMECTHO Pa3npoCTpaHEeHVe.
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TAB/IHIIA 1

a— mepeHHa CHUMKa Ha CKaJlu Om KOH2/loMepamogusi penep;

b - meperHa cHumka Ha Ouaba3oeu Oaliku, npecuyauyu KoHaloMepamosus penep;

€ — MUKPOGhOMOCHUMKa Ha KOHarioMepamu om penepa. Yeenuuerue 50; N +;

d — MUKpoghOMOCHUMKa Ha KoHariomepamu om penepa YeenudeHue 50; N +;

e — duabasosa cmpykmypa & duaba3u om dpebHozbpHecmume daliku. Yeenuyerue 100; N +;
f— ocHosHa mMaca ¢ nnazuoknasosu Mukponumu e xuanoduabasosa Oalika. YeenuueHue 50; N +.
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TABJIHIIA 11

a — HUCKO MemamopchboaupaH apaunumos anegponum. Yeenuyerue 100; N +;

b — pedysaHe Ha naMuHU OM MemaasnepuMosU apauIumu U Memaapaunumosu anesporaumu. Yeenuyerue 100; N +;
¢ — hunium ¢ dsa KpucmanusayuoHHu knugaxa. Yeenuyerue 100; N +;

d - 0C08 KpeHynayuoHeH Krusax 8 apaunumosume namunu. Yeenuderue 100; N +;

e — unum. YeenuyeHue 100; N +;

f- apkosoea 8aka. YsenuyeHue 50; N +.
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D2 cmpykmypu. C BTOpa pervoHanHo nposiBeHa
pedopmauus e cebp3aHo hopMUPaHeTO Ha HOBA, HaNOXeHa
MbHKOBA reHepauust F2 1 CMHXPOHHA Ha Hes KpeHynaLuoHHa
NWUHENHOCT. MHKUTE OT BTOpaTa reHepaums ca 0popMeHn no
NOBBLPXHMHUTE Ha ocoeaTa dommaums S+ [MpeacTaBa 3a
Mopdornorusita U pasMepute UM MOXe fda Ce nomyyd oT
HanpeyHuTe paspesn (ur. 2). Te ca HanoxeHu koakcuanHo
cnpamo F1 rbHKUTe, oBycnaBsikn B ME30CKOMCKW Malab
HanuumMeTo Ha WHTepEPEHUMOHEH PUCYHBK OT TUN 3 1o
Ramsay (1967). BropaTa KpeHynauuOHHa MMHENHOCT €
nposiBeHa KaTo (hmHa rodpupoBka MO OrbHATUTE KMMBAXHM
NOBbPXHWHM S1. OpueHTMpoBKaTa W € cybnapanenHa Ha
OPMEHTMPOBKATA Ha MbHKOBUTE LLAPHUPM.

D3 cmpykmypu. TpeTuaT feopMaLMOHEH eTan ce XapakTe-
pu3upa C pa3BUTMETO HA NIOKANHO MPOSIBEHU 30HU Ha KPEXKO-
nnacTuyHo cpssBaHe ¢ gebenuHa 40-50 m u gbmkuHa OO
HAKONKO CTOTULM MeTpu. B ob6xBaTa UM BbpXy CTPYKTYpuUTE Ha
NPEeLXOLHUTE eTan Ca HanoxeHW ApebHU aCUMETPUYHN KUHK-
MbHKW W KWHK-30HM C MapanefieH Ha OCOBWTE MM MIOCKOCTY
LU3IOHKTUBEH KnmBax Sz OpueHTMpOBKaTa Ha 30HMTE e C npe-
obnagasawa KOW nocoka, a Mo psigKO Ce CPeLlaT 30HM ChbC
cybeksatopwanHa unn C/ nocoka.

D4 cmpykmypu. C 4eTBBLPTUS €Tan Ce CBbP3BAT MHOXECTBO-
TO NOKarnHW pasnoMW C He3HauMTeNHa amnauTyaa, Kakto W
HAKOMNKO no-ronemu pasnoma (cdur. 1), KouTOo npecuyat
HanpeyHo MUnun KoCo TpuUTe rHKOBK reHepauni.

13BOAN

PesyntaTute oT HacTOSLETO W3CNeaBaHe MoraT Aa 6baart
PE3IOMUPaHM Mo CIEAHUS HAYWH:

1) [naba3oBo-punUTONaHUAT KOMMNEKC B AONMHATA Ha p.
labpoBHMLA € u3rpageH MaBHO OT TEPUTEHHU CEAMUMEHTHU
cKanw - NPeAMMHO aneBpoNUTOBK W aprUiMTOBW U B NOLUMHE-
HO KOMNMYECTBO NCAMUTOBM W NCEPUTOBMK;

2) Bb3 OCHOBA Ha cneumduyHnTe 0C0OEHOCTM B CbCTaBa Ha
npoTonuTuTe € 060CHOBaHa HOBa Cxema 3a nuTocTparturpadc-
KO pasuneHsiBaHe Ha komnnekca. BepTukanHute u natepantyu
B3aMMOOTHOLLEHM Mexay 060cobeHuTe 3agpyrn U penepw,
KaKTO M CTPYKTYPHWUTE JaHHU, CBUOETENCTBAT 3a HenpeKbCcHa-
TOCT Ha paspe3a. ToBa Hanara npeoCMUCHISIHE Ha Npeanaraxm-
Te kopenauuv ¢ bepkosckata 1 [Ibnrugenckarta rpyna;

3) dparmeHTMTE OT BA3N4HN MArMeHU CKanW, KOUTO Ce
cpeljat BCpef CeOMMEHTUTEe Ha BCUYKM 33dpyru OYeBUOHO
“MaT anoxTOHEH MPOM3XO0A W NO-rofiemMnTe OT TAX MoraT Aa ce
XapakTepuaupar kaTo onucToTpumu. KoHrmomepaTHusT penep
BEPOTHO CBbLUO € anoXTOHHAa MfacTuHa C pasmepu Ha
onucTonnaka;

4) CTpyKTYpHaTa €BOMOLMS BKITOYBA YeTMpK SedopMaLMOH-
HW eTana, N0 BpeMe Ha KOWTO ca ce hopMmUpani Tpu MHKOBK
reHepauuu;

5) pasHoobpasveTo OT HUCKOMETaMOHW napameTamop-
(1TK B palioHa e pesynTaT rmaBHO OT pasnuyHaTaTa ycTom-
UMBOCT Ha NPOTOMNMUTUTE B YCROBUATA HA HUCKOCTENEHEH MeTa-

Mpenopvyaxa 3a nybnukysaHe om
kamedpa “Murepanoeusi u nempoepacgpus”, [P

MOpU3bM (3eneHOLWNCTEH (Paumec) U pasnnyHaTa MHTEH-
3MBHOCT Ha CMHMeTaMopdHUTE gechopmaLy.
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New data of the petrologic features and structures of the low-grade metamorphic Lower Paleozoic rocks from the Gabrovnitsa river between the villages of
Ossenovlak and Elenovdol are discussed in the present paper. These rocks are referred to the Diabase-phyllitoid Complex. The metasedimentary sequence is
represented by irregular alternation of siltstones, siltshales, mudshale, sandstones and conglomerates metamorphosed in the condition of green schist facies. Four
formations and four mark levels are divided in the studied rocks as well as three fold generations as a result of polyphase deformation

INTRODUCTION

Dimitrov (1930) made the first and the most detailed
petrographic and stratigraphic study of the low grade
metamorphic Lower Paleozoic rocks from the Gabrovnitsa river
between the villages of Ossenovlak and Elenovdol. He divided
one arkose-graywacke complex and another one of grey-
greenish schist situated above it that are separated by

Yanev et al, 1992). In the map the sandstone-argillitic
formation is referred to the Berkovitsa Group and the two
upper formations to the Dalgidel Group.

During the clarifying of the structures connected to the rare-
earth mineralisation in the Iskar Gorge region one of the
authors (M.A)) carried out geological and structural
investigations in the region of the Gabrovnitsa river and the
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Figure 1. Geological map of the studied area
1 - Mezozoi¢'cover; 2 - untrusive granitoide bodies; 3 -hagies.and dykes of granite porphyre; 4 - siltstone —argillite formation;
5- argllllté3fl9 matlon 6- sandstone-SIltstone —arg/lllte formatlon 7 contact metamorﬁhﬂs‘ea"rocks of the DPhC 8 sandstone-
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Figure 2 Geological cross-sections
1- sandstone mark level; 2 - sandstone-quartzite mark level; 3 — conglomerate mark level; 4 - quartzite mark level; 5 — fault;
6 — axial foliation; igneous rocks
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Figure 3 Scheme of the interrelations between the
lithostratigraphic units: 1 — sandstones and quartzites; 2 —
conglomerates; 3 - calc-silicate rocks and marbles; 4 -
diabase and diabase tuffs; 5 - dykes of diabase; 6 — gabbro,
gabbrodiabase; [P — sandstone mark level; KP -
conglomerate mark level; KP — quartzite mark level

PETROLOGIC CHARACTERISTIC

The rock spectrum of DPhC in the studied area includes
chiefly metasedimentary rocks with protoliths: argillites,
mudstones and mudshales, siltstones, sandstones — arcose

wackes and lithic greywackes; conglomerates, single thin
interbeds of limestones and a small quantity of metagabbro-
diabases, metadiabases and their tuffs.

The classification scheme by Potter at al. (1980) was used
for fine-grained terrigenous rocks (Table 1). Determination of
the psammitic rocks was made according to the classification
scheme by Pettijohn et al.(1976) (after Dott, 1964).

Siltstones and argillites are the dominant fine-grained rocks
in the studied section. Pure silty and clayey rocks are absent —
mudstones and mudshales are the most abundant rock types.
About % of the fine-grained clastic rocks are set up of
alternation of silty and argillitic laminae (varves) with thickness
0,5-3,0 mm. Argillites show microflaked texture and oriented
microstructure. They consist of 70-95% clay minerals altered to
chlorite and sericite and 5-30% quartz, feldspars and single
flakes of terrigenous muscovite of fine to medium silty size.
Siltstones have similar composition with domination of quartz
and feldspars. They are fine to medium grained with irregular
grained texture. The transitional varieties (mudshales and
mudstones) are the most common. Laminated argillites
(varves) comprise an alternation of mudshales and mudstones
varying in their silt composition. Sandstones are presented
mainly of arkose wackes and lithic greywackes and
insignificant amount of arkose arenites. Wackes and
greywackes consist of about 65-75% clastic component and
35-40 % matrix. Arkose waskes are fine-grained with relict
irregular graned texture. Clastic grains are semi-rounded to
rounded and contacts between them are loose and pointed.
The matrix type is pore-filling and basal. The composition of
clastic part is mainly of quartz, less feldspar. The primary
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matrix was probably clayey later altered of chlorite and sericite.
Numerous newly formed ore products (sphene — leucoxene)
are present too. Lithic greywackes are fine grained with relict
irregular graned texture. Clastic grains have irregular
distribution and are represented of quartz, less feldspars and
rock fragments. The matrix is of clay minerals altered of the
chlorite and sericite. llmenite and leucoxene grains are
common. Conglomerates from the lens-like structure consist of
clasts with sizes from 4.0 — 8.0 mm up to a few cm. There are
also conglomerates with abundance of clasts with sizes 2.0 —
4.0 mm transitional to the gravelites. The clasts shape is semi-
rounded to rounded, corroded by the matrix. Their composition
is mainly of rock fragments - micro to fine grained quartz,
metadiabases, metaultramaphites(?), argillites and siltstones.
The matrix was originally clayey-sandy altered of the chlorite-
sericite mass with quartz and feldspar grains. The
conglomerates from the conglomerate mark level accepted by
Dzhelepov (1983) as “basal” are specific without analog in the
studied section. Macroscopically they are grey-greenish to
gray-pinkish, medium to thick bedded. They are significantly
different from the above mention along to their clast
composition and the presence of numerous dykes of diabase.
The last ones cut conglomerates and they are not observed in
the another rocks from the section (Table I, a, b). The clasts
show semi-rounded to rounded shape and sizes from 1.5 - 3.0
mm up to 8 — 10 cm. The clasts are composed of arkoses,
greywackes, lydites, quartz grains, two types diabases
(grained and variolitic-like) in the most abounded and in a
small quantity metasilstones, metagravelites, chlorite schist
(table 1, ¢, d). The matrix is sandy to gravel consisting quartz,
plagioclase, K-feldspar, epidote — terrigenous component and
chlorite-sericite cement enriched of iron-titan dusty products.
Diabase dykes, which are observed only in the conglomerate
mark level have various thickness from 1 — 2 cm to a few dm.
They are grey-greenish in color, dense with massive texture.
Two generations of dykes could be described, here. The first
one (probably earlier) is represented by fine-grained
metadiabases with micro-diabase structure — chaotic situated
long prismatic plagioclase crystals (up to 0.3 - 0.4 mm along
long axis), patchy albitized, with fine grano-lepidoblastic mass
of chlorite (mainly), sericite, epidote, sphene, quartz, calcite
and ore minerals in their angular spaces (table I, ). This type
of dykes are the thickest ones. The second generation of
diabase dykes is represented by meta-hyalodiabases with
thickness up to 5.0 cm that cut both the conglomerates and the
previous dykes. They are composed of very fine plagioclase
microlites (traces) among chlorite - epidote - amphibole (?) -
albite cryptocrystalline ground mass (table I, f). Porphyritic
generation of plagioclase and fully altered mafites is rarely
observed.

Carbonate rocks are represented by marbles, built up of
about 95% calcite and 5% terrigenous component - quartz,
plagioclase and clay minerals. Calcite is irregularly
recrystallised to fine- medium grained. Texture is granoblastic.
Clay minerals are completely altered to chlorite and sericite.

Diabases and their tuffs have limited distribution in the
studied section as conforming to the parametamorphite lenses
and boudinage structures. They are intensively
metamorphosed and the most part of them are presented as
green schists and actinolite schists

Table 1. Classification of shales (Potter et al., 1980)
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Metamorphism. All rocks from the studied area are
metamorphosed in  conditions of low-grade regional
metamorphism in the limit of green schist facies. Depending on
the type of protoliths they form different low-grade
metamorphic rocks. The grade of metamorphic change is
assessed according to the following criteria: 1) mineralogical -
processes of dissolution and regeneration, recrystallisation,
degree of the matrix alteration in the clastic rocks; processes of
mineral formation; 2) structure changes - conform-
regeneration, lens-like, segregation and strip structures of
oriented corrosion and recrystallisation under stress and 3)
textural changes.

Depending on the intensity of the metamorphic alteration, the
following parametamorphites are described: low grade
metamorphic argillites and siltstones, slates, quariz-slates,
phyllites, quartz-sericite schists (protoliths — argillites and
siltstones); metaarkoses and metagreywackes ( protoliths —
psammites); metaconglomerates (protoliths — psephites);
green schists, actinolite schists, metadiabases, metagabbro-
diabases (protoliths — diabases and their tuffs, gabbro-
diabases). The mentioned above variety of the
parametamorphites is a result of the intensity of the
metamorphic recrystallisation in the terrigenous rocks and the
degree of alteration according to the protolith’s composition.
Any differences in the grade of metamorphism are not
observed in the different levels of the studied section. The
anisotropy of the metamorphic alterations in the conditions of
the low-grade metamorphism (green schist facies) is a result of
two main factors — the protolith’s composition and irregular
distribution of the synmetamorphic deformations. Argillites and
siltstones are the most intensively metamorphosed rocks with
end metamorphic members — phyllites (table I, c, ) and
quartz-sericite schist, respectively. Lower metamorphosed their
analogues are low metamorphosed siltstones and argillites,
slates and quartz slates. The rocks enriched in the terrigenous
components (siltstones) are more resistant to the low-grade
metamorphism and they show better-preserved relicts of
sedimentary structures and minerals (table Il, a, b). It is very
clear in the frame of the thin-sections where alternation
between above described laminae is observed (table II, b). The
low-grade metamorphic quartz slates and phillites are the most
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widespread in the investigated area. (fig. 4). The psammitic
rocks are affected by low-grade of metamorphic alteration and
the clastic grains are well preserved and the matrix is
intensively metamorphosed with formation of sericite and
chlorite (table I, d). The metamorphic changes in the
conglomerates are only in the matrix analogous to the
psammites. The intensity of the metamorphic alteration in the
different protoliths and their quantity are generalized in fig. 4.
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Figure 4. Scheme about intensity of the metamorphic alteration
in the different protoliths and their quantity

The most intensively metamorphosed rocks: phyllites, quartz-
sericite schist (parametamorphites) and green schists and
actinolite schists (metadiabase and their tuffs) are typical
members of the low-grade metamorphic rocks in green schist
facies which are the main elements of the DPhC. Relict
structures and minerals in these tocks are not present. The last
ones are characteristic features for all the rest para- and
ortometamorphites in the region.

The described rocks have clear polymetamorphic character
in locally expressed zones. They are affected by contact
metamorphic alterations close to the contacts with Paleozoic
granite bodies and dykes and are changed in spotted and
knotted schists. In the narrow shear zones they are turn to
typical mylonites and blastomylonites. These types of
metamorphic alterations are not a subject of the present study.

STRUCTURAL CHARACTERISTIC

Geometrical and age relationships between the different
types of planar and linear structural elements indicate that their
formation was accomplished during the four deformational
stages, designated conditionally as D+, Dy, D3, and Ds.

D, structures. Early folds F; on the primary bedding, axial
plane foliation Sy and few morphological types of lineations are
developed during the earliest stage in the conditions of low-
grade metamorphism. The spatial position of the mark levels,
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the orientation and the asymmetry of the mesoscopic folds on
the bedding show that the hinge of the Gabrovnitsa anticline
has a direction 100-110° and plunges about 15° to ESE. Its
northeastern limb has average dip 45-55° and the
southwestern - 30-40°. Mesoscopic folds F; are isoclinal and
tight with centimeter and meter sizes. The shape of the folded
bed surfaces is parabolic or hyperbolic and folds are most of
the classes 1C and 3. Diagrams about the orientation of
bedding, fold hinges and the lineation Lgyss1 (Antonov, 1989,
fig. 1c) evidence for the general subequatorial orientation of
the fold hinges with the dominating plunge about 25° to ESE.
The axial plane-foliation S; is a dominating structure in the silty
and pellitic rocks where it almost obliterates primary bedding.
The different morphological types and mechanism of the axial
plane foliation are published by Antonov (1989). According to
their morphological features, the secondary lineations formed
during the earliest deformational stage are mineral lineation,
lineation along to the axes of mullions and rodes, elongated
conglomeratic clasts, crenulation and intersection lineation.
The last two types are widespread.

D, structures. The formation of a new superposed fold
generation F2 and synchronic to it crenulation lineation are
connected to the second regional deformation. The folds of the
second generation are formed on the surfaces of the axial
plane foliation S;. The notion about their morphology and
dimensions could be obtained from the cross-sections (fig. 2).
They are imposed coaxially upon F folds, determining in
mesoscopic scale the presence of the interference pattern of
type 3 after Ramsay (1967). The second crenulation lineation
is expressed as fine undulation on the folded cleavage
surfaces Si. Its orientation is subparallel to the orientation of
the fold hinges.

D3 structures. The third deformational stage is characteristic
by the development of the locally expressed ductile-brittle
shear zones thick 40-50 m and up to few hundred meters long.
Small asymmetrical kink-folds and kink-zones with disjunctive
cleavage Sz parallel to their axial planes are superimposed on
the structures of the previous stages. The dominating zone
orientation is in SE direction and rarely in EW or NE direction.

D4 structures. The numerous local faults with insignificant
amplitudes as well as a few larger faults (fig. 1) that cut
crosswise or oblique the three fold generations are connected
with the fourth stage.

CONCLUSIONS

The results of the present study could be resumed as follows:

1) the diabase-phylitoid complex from the valley of the
Gabrovnitsa river is built up of terrigenous sedimentary rocks -
manly siltstone and agrillite and in less quantity sandstone and
conglomerates ;
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TABLE |

a-— field’s photos of the rocks from the conglomerate mark level;

b - field’s photos of the diabase dykes cross cut the conglomerate mark level;

¢ — micro-photo of the conglomerates from the mark level. X 50; N +;

d - micro-photo of the conglomerates from the mark level. X 50; N +;

e — daibase texture in the fine grained diabase dyke. X e 100; N +;

f— graund mass and plagioclase microlites in the hyalodiabase dayke. X 50; N +.
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TABLE Il

a - low metamorphosed argillite. X 100; N +;

b - alternation of laminae of low metamorphosed quartz argillite and arhillites. X 100; N +;

¢ — phyllite with two crystallisation cleavages. X 100; N +;

d - crenulation cleavage in the argillite laminae. X 100; N +;
e — phyllite. X 100; N +;

f— arkose wacke. X 50; N +.

2) on the basis of specific features of the protoliths a new
scheme for lithostratigraphic subdivision of the complex is
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proposed. The vertical and lateral interrelations between the
separated mark levels and formations as well as structural data
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give reason for the continuity of the section. This result
requires a new point of view on the proposed correlations to
the Berkovitsa and Dalgidel Groups.

3) the fragments of the basic igneous rocks among
sediments from the all formations obviously are with allochtone
genesis and the biggest ones are probably olistotrimes. The
conglomerate mark level is probably allochtonous (olistoplake)
as well;

4) the structure evolution includes four deformation stages
and three fold generations are formed during them;

5) the variety of the low grade parametamorphic rocks from
the studied region is a result of two factors - different
resistance of the protoliths in the conditions of the low-grade
metamorphism (green schist facies) and different intensity of
synmetamorphic deformations.
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