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NJIIHTKOMOPCKH CHIJIHH.HKJIACTHTH OPfIOBHIIHIJYMA
XOMOJLCKHX nJIAHHHA, HCTOMHA CPBHJA (I)

0«
JLy6iiHKe MacjiapeBHh* h BpaHHCJiaBa KpcTHha**

Y o6jiacrH XoMaibcKHx ruiaHHHa opjioBHiiHjyM je npeacraBJbeH iuihtkomopckhm MeTaKliacTHTHMa y KojHMa ce
Mory H3ABojHTH TpH cejiHMeHTHa L(HKJiyca. 11pBa RBa oflroBapajy noH>eM, ohhocho floiteM h cpejiiteM opjjoBHaHjyMy, a
TpehH ropiteM  o]);i<9BHi5ijyMy. Y obom pajiv onncaHe cy KapaKTepncTHKe cejiHMenaTa npBor h flpyror ijHKJiyca.
CejiHMemn npBor ifl«oiyca Jie>Ke TpaHcrpecHBHO npeKo ropH>onpoTepo3ojcKHX creHa (JiaijHje 3ejieHHX uiKpHJbaija To
cy He3pejiH cejmMeirrn jjenoHOBaHH y npeflejiy npnodajbe-jiajbe 03 o6alie (off shore) h cajip>Ke aKpHTapxe jioii,er
Op;i0BHLBIjyVa. JHeGeliH cy oko 130 MeTapa. CejtHMeHTH jipyror i[HKJiyca Jiexe TpaHcrpecnBHo npeKo cejiHMeHaTa npBor
L[HKJiyca H crapHjHX creHa (JjaijHje 3ejieHHX uiKpHJbaria. To cy 3pediH Kiiapuim MeTaneiinapH. MeTaajieBpojiHTH h
aprHJiouiHCTH. JO\-6ii‘i;icni KB;ipiinn MeTaneiiMapH. MeTacy6apK03e h MeTaapK03e KojH KapaKTepiiuiv npeTe>KHO
meji(})Hy cej(HMeHTanHjy. JJedejiH cy oko 645 MeTapa. Y npeom >iliaHy (iJiaHy B) KBapijHHX MeTaneunapa. jie6ejmx oko
100 MeTapa, Halia3e ce akpHTapxe jjoiber opjjoBHUHjyMa.

YBO,U

CeHMeHTH 0pflOBHUHjyMa y o 6jiacTH Xomoji>ckhx iuiaHHHa HMajy 3HaTHO pacnpocTpa-
Heerbe. 1lpocTHpyY ce H3Mel)y peKa lleKa h MjiaBe, Ha j(v>khhh oji npeKO 30 km h iiihphhh 03
250 m jio npeKO 4 km, Ha noBpuiHHH oj( oko 65 km . rioTnyH cTy6 obhx cejjHMeiiaTa HHje
oncpHBeH 6hjio 360r TeKTOHCKHX y3poKa (H3Mey Fjio>Kaiic h IleKa Halia3e ce yK JbeiirreHH Y
iHKiiJfci];HMa 3ejieHor KOMiuieKca), hjih je jioh.h jieo cTy6a HopMajiaH (KoMiua), a loptbii
ojjceTen (ii3Med)y Hpiie peke h fjiojKaiie ropH.ii jjejioBH CTy6a cy y TeKTOHCKOM oflHocv
npeMa ra6poBHMa) hjih npeKo ropH>HX jiejioBa cTy6a TpaHcrpecHBHO Jie*e Me3030jcKH
KpeHH>ai"H (H3Mef)y i(pne peKe h Jla3HHii;g).

3a OBe cejjHMeirre Ha n;ejioM obom npocTopy jjaHac ce 3Ha j(a npHiiaj(ajy opjioBiinn-
jyMy. Jy>KHH jieo opjjobhhkhx cejiHMenaTa Xomojlckhx njiaHHHa 6ho je 06yxBahen npoy-
HaBaH>eM Kpo3 HBpajjy ochobhc reojiouiKe KapTe JiHCTa >Kary6nna (B ordevic¢, 1961).
Ha obom JiHCTy, Kojn o6yxBaTa jy>Kiin jjeo najieo30jcKHX Hacjiara X 0M0JoCKHx njiaHHHa,
y OKBHpy cTapnjer nalie030HKa (Pzj) HS/iBojene cy ‘ipn jejuniHne: a) MeTaMoprfoHcaHii
iieui'iapH; 6) cJjhjihth h aprHJioc))HJIHTH ca npocjiojHHMa po>Kiiana h Jty6HHacTHX uiKpn-
Jbana; 1) ra6ponj(iie cTeHe naJieo3ojcKe cTapocTH. Behn jieo obhx Hacjiara, no Borde-
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viéu (1963) jihtojiolukh je noniyHo cjiHHaH opaobhhkhm HacjiaraMa Kynaja. H>hxob
HajHH*H /(eo (MeTanenpiapn) ynopet)eii je ca fl0ii.00p/i0BHiIKHM iTeiiPiapiiMa Ky’iajcKHX
njiaHHHa ('BepnekK).

Oi. 1. CKHita reorpa(j)CKor nojioxaja jioKajnrreTa KoMiua y Xomojbckhm ruiaHHHaMa (Hcro'rna Cp6Hja, JyrocjiaBHja)
Fig. 1. Location of Kom3$a in Homolje Mountains (eastem Serbia, Yugoslavia)

M3Met)V 1967. h 1973. rojiiine upoy‘iaBan.eM je o6yxBaheH h ceBepHH jieo naJieo30j-
ckhx cejiHMenaTa Xomojlckhx njiaHHHa, y OKBHpy H3pafle ochobhc reojioniKe KapTe
jiHCTa Kv'ieBO (KalJieHHh h AjieKCHh, 1973). Obhm npoy'iaBan>eM ycnocTaBJbeH je
OCHOBHH reOQJIOHIKH CTy6 OpjlOBHTKHX CC/IHMeHaTa KojH, y ropH>eM TOKy KoMHie, TpaHC-
rpecHBHo Jie*H npeKo ropii,onpoTepo3ojcKHX akKTHHOJIHTCKHX iiiKpiuhana h xjiophtckhx
HiKpHJbana ca npoMeHJbHBHM ca”*p*ajeM alJi“HTa h enHflOTa. Opj;0BHHHjyM je nojjejbeH
Ha rnecT cynepno3HniioHo pa3jihhhthx jihtojioihkhx naKeTa. liojiejia op/ioBiinnjvMa Ha
KaTOBe HHje H3BpuieHa HaKO cy y pasjni'iHTHM jihtojioihkhm jejiHimnaMa HaljeHH 6paxn-
OHOWH TpHJI06HTH H KpHIIOHIIH

PaflH Jieuinc~ponaiha reHeTCKHX KapaKTepHCTHKa, cejiiiMeiiTH opjioBiinnjyMa Xo-
MQIbCKiix nnaHHHa npoy'ieiiH cy jjeTalbiio y OKBHpy npojeKTa A TeMaTCKe reoliouiKe
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KapTe "najieo3ojcKH cejjHMCHTH hcto'ihc Cp6aje™ y nepnol/iy oji 1984-1987. rojimie. 3a
npoygaBaH>e je H3a6paH floSpo OTKpHBeHH npo(J)HJi obhx cej*HMeHaTa y H3BopHUIHHM
jieJionHMa peKe KoMiue h CjiaTHHe (npHTOKe TojiopoBe peKe). Ha tom noTC3y cejjHMen-
th OpjjOBHijHjyMa OTKpiiBeHH cy Ha /iy>KHHH oji BHiue KHJioMeTapa h y HjHMa je Moryhe
pa3JiHKOBaTH 3 cejuiMeHTna HHKJiyca. Cej(HMeiiTH npBa ABa HHKJiyca, H3j(Bojeiin Kao
cjoopMannja KoMine, oj(roBapajy jioilcm, ojihocho j~oibeM H cpej(ii>eM Opj(0BiinnjyMy.
CenHMeHTH Tpeher L(HKJiyca ojjroBapajy ropiteM opj~oBHii,HjyMy. Y jjaJbeM TCKCTy 6nhe
npHKa3aHH pe3yjiTaTH HauiHX npoy‘iaBaiha cejiHMenaTa npBor h ;ipyror niiKJiyca.

I1IPHKA3 CTyBA OOPMAHHJE KOMIUE

IIpBH niiKJiyc ce~nMeiirannje - TpaHcrpccHBHH h njuiTKOMopcKH
nejpe.iii MeTamiacTHTH floiber (ip ionnmijvMa Komihc (n.ian A)

Obh cejiHMeinii jie*e TpaHcrpecHBHO npeKO ropH>onpoTepo30jcKHX aKTHHOUJIHT-
ckhx h XJiopHTCKHX MiKpHJtaija h j(c6ejui cy oko 130 MeTapa. CejiHMeirrn ce KapaKTepn-
uiy yMaibHBaH.eM 3pna HaBHine h noTiHH>Y 6a3ajiHHM MeTaKonrjioMepaTHMa ca MaTepn-
jajioM H3 nojjjiore. HaBHiue npejia3e y ceKBeHii,e: cHTiiospiiH MeTaKOHTJioMepaT—MeTa-
Tapa. KjiacTHTH cy j?e6ejio cJiojeBHTH j(o HJioTacTH. CjiojeBH cy paBHHX noBpuiHHa,
peTKe cy cjiabo H3pa>Keiie ep03HOHe rpaHHii;e. BnfllbHBa je 6jiaro HarHyTa Koca cjioje-
bhtoct BepoBaTHO Tnna 3eTa (Allen, 1963), jie6jbinie jio 50 cm. CHTHO3piiH MeTaneui-
Tapn cejip>Ke neKajt cfiniic jiaMHHe xeManicaHor MeTajuuiHor MHiiepajia. Msnaji ilhx cy
(J)HHO3pHH ceflHMeHTH (naKeTH j?0 40 m jje6jbHHe) 6p3e CMeHe chtho3phhx MeTanem-
‘iapa, MeTaajieBpojiHTa h aprHJiocjuuiHTa, 33THM chtho3phhx MeTaneiii‘'iapa h JiaMHHHpa-
hhx MeTaaneBpojiHTa h aprHJio(flHJiHTa (yKynHe jje6jbHiie oko 90 MeTapa). Obh ccjih-
MeHTH y BHiue HHBoa cajjp>Ke aKpHTapxe Koje cy KapaKTepncTH<ine 3a jioibii opjioini-
HiijvM (Protosphaericlium, Leiosphaeridia, Lophosphaeridium, Granomarginatal, Kildinella\
Ereegovac i dr., 1995). CyKn;ecHja ce 3aBpuiaBa aprHJiocJ)HJiIHTHMa ca nojejiHiia'iHHM
JiaMHHaMa MeTaadieBpoJdnrra (oko 15 m). Obh c[)Hiio3pHH cej(HMeirrii cy iuio'iacTH h jihc-
TacTH, KapaKTepHiuy ce cJ)hhom X0pH30HTaJiHOM JiaMHiiannjoM, co'iiiBacTHM jiaMHHaMa
MeTaajieBpojiHTa y aprHJiocd)HJiIHTY h chtho3phhx MeTaneuiTapa y MeTaaldieBpojiHTy.
Pena je c)HHa Koca h TajiacacTa JiaMHiiannja, Kao h HCKJiHibeBaibe MeTaajieBpojiHTa y
aprHJio4)HJiHTy.

MeTaKOHTJioMepaTH h MeTaneuriapn (rpayBaKe h cy6rpayBaKe) cy He3pejie cTCHe
6jiacToncecf)Hrix;kc h 6jiacToncaMHTCKe CTpyKType. CacToje ce ojj KBapua (79-86% jieipn-

(MycKOBHTa, peTKO o06e360jeHor 6HOTHTa, 10-20%) h 0jyi0 MaKa uiKpHJLaua, ipaHirniHjia h
KBapnirra (npeKo 24%). CTCHe cy ca MaTpHKCHOM nojjpuucoM, a MaTpHKc (opTO h "nceyj(o-
MaTpHKC" - Dickinson, 1970; 42 jjo npeKO 50%) je oj( MemaBHHe cepHuirra, xjiopHTa h
ciiTHor KBapn,a. HajcHTHHja c})paKii,nja MeTanejiHTa, npeMa aHajiH3aMa peirrreHCKe jincjipaK-
TOMeTpnje, cacTojn ce oji HIiHTa (cJ)eHrHTa, cj)cpocj)eHriiTa), xjiopHTa (H3 cepnje kjihho-
XJiop—reHHHHTa h pininj(OJiHTa), KBapija, iuiarHOKJiaca h ernijjOTa.

Oji tciukhx MHHepajia canpace HajBHiue TypMaJiHHa h 3ao6jbeHor n;HpKOHa (jio npe-
ko 80% TeuiKe c|)paKunje), HJiMeHHTa (jjo 82%), Maibe pyTHJia, rpaHaTa, THTaHHTa,
anaTHTa, cTaypojiHTa, juicTena, aHj(ajiy3Hmra h 6noTHTa. TeuiKH MHHepajiH noTHTy H3
MeTaMopcl)HHX, 6a3HTHiix MarMamrcKHX cTena, rpaiiHTOHjia h 6hbuihx cejiiiMenaTa.

HHTepnpeTai®nja. CejpMeHTH 0BOr UHKJiyca npej*cTaBJbajy TpaHcrpecHBIiiy ceK-
BeHii;y ca neo6pai)eHHM h HecopTHpaHHM MaTepifjaJioM jioiioineiiHM peKaMa h jieiiono-
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BaHHM y npejjejiy 03 cHIiHHHKIJiacTHHHe o 6ajie - noToiidbeHor xajia (upper shore face)
npeMa 3ohh jjajbe on o6alie (offshore 30HH). Ma”™a je MaTepnjali 6p30 Tajio»:eH, 6e3
npeTxo/Hie o6pane, cpe/iima ce KapaKTepnme TajjiajinoM h TajiacHOM aKTHBHomhy
oriaj(ajyhe 6p3HHe, Koja je ycjioBHJia yMarr.HBarr.e 3pHa HaBHiue h jipyre KapaKTepHCTHKe
cejtHMeHaTa. Koca cjiojeBHTOCT osiranaiia jieo njnri'Kor h mnpoKor KaHajia. YTiinajeM
ojiyjHHX Tajiaca (Kojn HHcy 6hjih TaKo jakKH) HacTajia je rpajjaHirja h c¢”Hiia Koca h co-
HHBacTa JiaMinianHja.

~pyi'H UHKJiyc CeJIHMCHTaUHje - nJIHTKOMOPCKH MeTaKJiaCTHTH
Jlon.er h tpejuber opjjominnjvMa Komihc

CejjHMeHTH jipvror miKJiyca ojjroBopajy jiohiCm h cpejiir.eM opjioBHHiijvMV h o6yxBaTajy
cjiejiehe HliaHOBe: B - KBapnrie MeTaneirraape KoMine; H - MeTaalieBpojiHTe h apnuio-
urncTe KoMma->KyMaTahe; - MeTaneiinape h aprHJiounicTe >KyMaTahe h E - MeTaap-
K03e h MeTacy6apK03e )KyMaTahe.

TpancrpecHBHH 1 njiHTKOMopcKH Knapmin MCTaueuiHapii K omiiic (M.ian B).

flpyrH HHKJiyc cejiHMeHTaniije no'iHH.e 6a3ajrHHM 6¢jiHM KnapniiHM MeTaKOHrJiOMe-
paTHMa h MeTaneuiHapHMa Kojn Jie>Ke TcaHcrpecHBHO npeKO TBopeBHHa npeTxojiHor
u;HKJiyca h uiKpHJbana 3eJieHor KOMnjieKca. OBaj ‘uian ce KapaKTcpHine ceKBeimaMa
ycHTibaBaiba 3pHa HaBHiue, ca BHiue ceKBeimir: MeTaKOHrJTOMepaT - KpynHO3pHH -
cpejiii.espHH - cHTHO3pHH MeTaneuiHap (ricKaji y cmchh ca MeTaaldieBpoJiHTOM), hjih cy
to ceKBeHHe oji KpynHO3pHHX jjo c{iHHO3piiHX MeTaneni'iapa. JT,e6jr.Hiie cy 03 hbkojihko
jio jjBajieceTaK MeTapa, yKynHe j(e6ji.HHe oko 35 m. HaBHiue ce ry6e KpvriHospnnjn ce-
JjIHVEHTH h npeoBJia”yjy CHTHO3pHH MeTaneiiriapH, iieKa/i jiaMHHHpaHH ca MeTaadieBpo-
JiIHTHMa. Penca je coHHBacTa JiaMiinamija. CejmMeirrH cy y no'ieTKy 6aHKOBHTH, 3amiM
cJiojeBHTH (cjiojeBH j(o 40 cm) h ruiO'iacTir, peTKO ca cpej/ii,eKpyiiHOM Ta6yjiapnoM
kocom cjiojeBHTomhy 6jiaror nal/ia. 3ana*ajy ce TparoBH cHMeTpHHHHX Taldiaca h peTKa
6pe*yjbKacTa Koca cjiojeBHTOCT MalJiHX pa3M epa. CejiHMeHTH cajjp>Ke MHKpo(juiopy 30-
H.er Opji0OBHnnjyMa: Veryhachium recluctum h Acanthodiacrodium cf. tremadocum (Erce-
govac i dr. 1995). EKBHBajieHTHH hhboh 6a3ajiHHX flejioBa jipyror ii,HKJiyca - KBapnim
riem'iapH ca TparoBHMa Tanaca h kocom cjiojeBHTomhy, Ha Ky'iajy h EejbaHHHH ca;rp>Kc
HHapTHKYyjiaTHe 6paxHonofle cpefliber h ropiber TpeMa”oKa (BecejiHHOBHhI, 1972).
YKynHa j(e6jbiuia Meraneiii‘iapa KoMiue je oko 100 MeTapa.

Obh cTpyKTypHO h MHHepaJiomKH 3pejiH KBapHHH MeTaKOHrJiOMepaTH h MeTanem-
iapn cacToje ce totobo HCKJIbyHHBo 03 OBajiHor h cfjrepii’iHor KBapua, h MaJio KBapnirra
h poscHana (95-100% j(etipHTH'uurx cacTojaKa ca TaiiKOM JiHHHjoM oKcir/ia rBO»cha oko
3pHa, Koja cy HHane necTO KOpOfloBaHa MaTpHKcoM. Ca”p*e Majio 4)ediflcnaTa, JIHCKyHa,
napajiejiHo opHjein’HcaiiHX o/iJioMaKa CTeHa H3 npeT”ojinor HHKJiyca h ByjiKaHHTa cnn-
JiHT-KepaTO(J)HpcKe acoiurjanHje. Be3aHH cy KBapnHHM ueMeirroM ojr ceKyiij/apHor Ha-
pacTaiba KBapna, peije MaTpHKcaM ojr MemaBHHe cepHii,HTa, cHTHor KBapn,a, HeKaji h
xjiopHTa.

XeMHjcKOM aHajiH30M KBapHHHX MeTanemnapa H3 KoMiue h ca KpaKy Illepnoib
HatjeHo je: Si0290,02% h 95,63%; Fe20 31,29% h 0,45%; Al12 35,65% h 2,33%. OcTajie
eJieMeHTe cajip>Ke hciioji 1% hjih y TparoBHMa.

MHTepnpeTan;Hja. BejiH KBapipui MeTaKOHrjiOMepaTH h MeTanemnapH osna'‘ia-
Bajy TpaHcrpecnjy Be3aHy 3a rjro6alJiHy j(oii,oopjioBHHKY rpaHcrpecirjy h jienoHOBaiiH cy
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Yy npnoéajickoj (shore face) h nJIHTKOMopcKoj cpe/(HHH. ElpeMa MHorHM ayTopHMa /jo6ap
jjeo KOHTHHeHaTa je, 3a BpeMe Opj(0BHHHjyMa 6ho npeKpHBeH hjihtkhm MopeM. TaKoi>e
ce cMaTpa j(a cy BehHHOM JiaTepajiHO eKCTeH3HBHH KBapiiHH rieni‘tapn 06pa30Bami y
CTabHJHHM TeKTOHCKHM ycjioBHMa Ha njiaTcJ)opMH (Dickinson and Sucrek, 1979;
Krynine, 1941; Pettijohn et al., 1972; Potter, 1986 h jip.). Mel>yTHM, HeKH ayTopn
(Chandler, 1988; Driese et al., 1981) CMaTpajy jia KBapnHH neniHapn He Mopajy 6 hth
KpaTOHCKH, Beh o60jihh MopcKH cejjHMeHTH jjoif>er >Kajia, noTonjbeH or acajia, ojihocho
NJIHTKOBOJIHO MOpCKH, CTBapaHH 1laj'lemhe Ha naCHBHOM KOHTHHeHTaJIHOM o60jiy. OBaK-
bh nocTa j(c6cjih KBapnim neniHapn Haj’ienihH cy y ropn,eM KaMépiijyMy h jjoibcm
opjtoBHH;HjyMy (Pettijohn et al., 1972, Reeding, 1981, Visser, 1974 h jip. ).

KBapu,HH nenmapH jioiter opjioBHiiHjyMa KoMine cy hojihiihkjihhhh cejtHMeHTH,
cTBapaHH iiojj jjejcTBOM nJiHMe h Tajiaca. lljiHMaTCKa KpeTaiia cy y paHOM najie030HKYy
6nlia BeoMa jaKa 360or Behe 6jiH3HHe Meceiia 3eMJbH h yTHu;aja 3eMJbe Ha Mecen,. Ha
jaKy njiHMaTCKy aKTHBHOCT yKa3yjy ceKBeime yMaH>HBaH>a 3pHa HaBiiine, cHMe-ipn'iiin
TparoBH Tajiaea, BHcoKa MHHepajioniKa h TeKCTypHa 3peJiocT (copTH paite h 3ao6jbaBa-
H.e necKa), TabyjiapHa Koca cjiojeBHToeT h jip. OBa njiHMaTCKa KpeTaii>a cy ojic'ipaniuia
HecTa6njiHe KOMnoHeHTe, a 3aocTaJiH cy KBapn h yrjiaBHOM u,HpKOH oj( TeniKHX MHHe-
pajia. OTyji h HH3aK cajipacaj rjiHHe h oj(cycTBo opraHH3aMa kojh ce xpaHe H3 cycneH-
3nje, Kao h ojicycTBo MaKpoc[)ocHJia. Ta6yjiapHa Koca cJiojeBHTOCT je HacTajia MHrpau,H-
joM MBH>HX necKOBHTHX Tajiaca reiiepHcaHHX njiHMaTCKHM TC'ienbeM. FljiHMaTCKa aKTHB-
hoct je 6njia riojaiaHa ojiyjHHM TaliacHMa Kojn cy cTBapalJiH 6pe*yjbKacTy Kocy cjioje-
bhtoct HayHyTpaniH>eM mejicj)y Hcnoji HopMajme 6a3e Tajiaca Jienor BpeMeHa. Ha cTBa-
paibe KBapiiHHX neni‘iapa yTHH;aJia je h KJiHMa, Koja je y opjiOBH'IKO BpeMe yrjiaBHOM
6nJia TonJia, Kao h arpecHBHH pacTBopn oji oprancKHX KHcejiHHa, KojH cy napo'iH'ro
jiejioBajiH y npejjeBOHCKOM, npeBereTau,HOHOM iieprioj(y. Y oBoj BeoMa njiHTKoj cpejiHHH
H Tonjioj KIIHVHO06pa30BaH je TaHKH ¢)HIIMXeMaTHTa OKO KBapHHHX 3pHa.

Y bhiiihm HHBOHMa OBora ‘uiaiia npnjiHeHH TpaHcnopT je 3aMeHHJia cejjiiM cirrannja
H3 cycneH3Hje.

UlejictiHH MeTaajieBpojiHTH h apriuioHiiicTH KoMiue (HJiaH U)

CejiHMeHTH OBor ‘'uiaiia jie6ejiH cy oko 130 MeTapa. HOCTYynHO npoH3ima3e H3
cejiHMeHaTa iipeTxoj(Hor 'uraHa. CacToje ce oj( xOpH30HTajiHO JiaMHHHpaHHX MeTaajieBpo-
JiHTa nh apriuioiiiHCTa, noBpeMeHO ca HHTpaknacTHMa apnuiouiHCTa h napajiejmo opiijen-
THC3HHM coHHBacTHM KOHIieHTpaU,Hj3M3 cHTHo3pHHX MeTaneillHapa. Y nojej(HHHM JieJIOBHMA
cy Kap6oHaTHcaHH, a Halia3e ce h co’iiiBa cHTHOneckoBHTHX KpncTajiacTnx Kpe'in.aKa.
JlaMHiiai(nja, Koja je HacTalia oj( cejiHMeHaTa pa3Jiii'inix)i JiHTOJioniKor cacTaBa hjih 0ji
KOHU,eHTpai(Hje opraHCcke Marepnje, necTO je nopeMeheHa 6)HOTyp6ai(HjaMa.

Cej(HMeHTH cy 6jiacToalieBpHTCKe jio JieiiHj(o6jiacTH'ine h 6jiacTonejiHTCKe cTpyK-
Type. rfiHHOBHTa MaTepnja je ani j(ejctbom hhckof MeTaMopcf)H3Ma (npeMa peHTreH-
ckhm aHajiH3aMa npaxa) ‘ipaiiccropMiicaHa y MemaBHHy HIJiHTa - c|)eiiiHTa, xjiopHTa -
pHHHjiojiHTa h KpHNnTOKpHCTajiacTOr KBapna ca careHHTOM. y H>HMAa cy iiopcj)npo6jiacTii
XJIOpHTa H MyCKOBHTa.

Ha Bpxy MeTaalieBpojiHTa h aprHJioiinrcTa Hajia3H ce MapKaHTaH xoph3oht 6ejinx
j(0 cHBO3eJieHHX MeTaKOHraoMepaTa h M e'iaiiem'iapa co’iHBacTor nojaBJbHBaiba, j(e6-
JoHHe j(o 27 MeTapa. Ji,on>a rpaHHiia ca c[)HHO3pHHM cej(HMCiiTHMa je om Tpa. CyKu;ecHja
ce KapaKTepnme ceKBeni(aMa ycHTH>aBaH>a HaBHme oji chtho3phhx MeTaKOHrjioMepaTa
npeKO MeTanem'iapa jjo MeTaajieBpoJiHTa h aprnjiomiicTa.
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MeTaKliacTHTH cy KBapuncir  cy6apK03HOr cac'raBa, Mairc 3pejiocTH ojj cejiHMenaTa
H3 'uiana B. KBapu, Kojn je OM0TaH okch/iom rBo>Kj(a, iiito je ‘iecTa nojaBa koji najieo30jcKHX
iUIHTKOMOpcKHX ccjiiiMeiiaTa, rpajiH oji 86% jio npeKO 90% jic'ipirni'iiinx cacTojaKa. PeTKH
cy rjiejijjenarri, MycKOBHT, cfiparMeirm riHHOBHTHX MeTapo>Kiiana, cnnnHTa, KBapnHia,
cepHAHTCKHX niKpiubana h ipaiummjia. BoraTH cy MaTpHKCOM h “nceyjiOMaripnKCOM", jio
npeKO 50%. ApriuioiiiHCTH ce npeMa peHTiencKHM aHalinsaMa cacToje ojl KBapija, xjio-
pHTa—pnnHjjojiHTa (ca BHine Mg, a Maibe Fe), miHTa (6ho'I'nt-mvckc)Birrckoi' cacTaBa),
naparoHHTa, eiiHjiOTa, luiarnoK Jiaca h MHKpoKJiHHa.

M HTepnpeTaunja. Onno3pHH cejjHMeHTH 0BOr HJiana HHTepnpeTHpaiiH cy Kao
cy6Tajj"ajiHH j*enoHaTH njiHTKor uiejicj)a, 6e3 TparoBa eMep3Hje, ca hccthm kochm jjo
XO0pH30HTajiHHM 6yinoTHHaMa upua Kojn ce xpaHe chthhm necKOM hjih ajieBpHTOM. To
cy cejiHMeirni ca clia6o H3pa>KeiilOM XO0pH30HTajiHOM, co'iiiBac'roM JiaMHiiamijoM, ca
peTKHM nperrajio>KaBaH.eM raHHeHor MarepnjaJia. XopH30HTajiHa JiaMHHau,Hja je HacTa-
jia cJiabHM KpeTaubHMa h nyji3au;HjoM aKTHBHOCTH TOKa, Kojh ycJioBJbaBa CMeibHBaibe
aJieBpHTCKHX h rJiHHOBHTHX JiaMHHa. CoHHBacTa JiaMHiiaunja, no Andertonu (1976),
06pa30BaHa je npecJ)opMHpaH>eM Bpjio tbhkhx cjiojeBa necKa (Tajio>KCHHx H3 cycneH3H-
je) y cHTHe Tajiace h to Kajt re'ieii.a onajuiy. CejuiMeirnr cy rajio>KeHH H3 cycneH3Hje,
noBpeMeHO ca npHj*HeHHM rpaHcnopTOM.

Eejra KBapniiir j(o ,cy6apKO3HH MeTaKOHrJioMepaTH h MCTaiieiii‘iapn BepOBaTHO cy
HacTalJiH MacoBHHM ‘tpaHcnopTOM Kojn je Morao jja 6yjie H3a3BaH 3eMJborpecoM. TaHKa
Typ6njinTna ceKBemta Ha Bpxy yKa3yje Ha Tajiac onajiajyhe 6p3HHe. Jlpvra HHTepnpeTa-
Uirja je HcnyibaBaibe Tajjiajiiuix KaHajra y3 KOM~HHOBaibe njiHMaTCKor h ojiyjHor TpaHC-
nopTa, iuto je Maibe BepoBaTHO.

C hbii h jbvSimacTH MeTancui'iapH h aprujiouiHCTH )Kyiviarahc (MJian JJ)

OBaj ’iJian rpajre chtho3phh h cpejiii.espiui Merarieni‘iapH (KBapnim, peTKO cy6-
rpayBaKe) h aprHJiouniCTii y naKeTHMa 5-45 MeTapa, y yKynHoj Jie6ji.rinn oko 270

CHTHO3piui, pel)e cpejiu.e3pHH MCTaiieiu'iapii h aprHJiouurcTH, neKaji h MeTaaJieBpoJiHTH.
y nejiiuiH iiocMa'ipano ‘Uiaii iiOKa3yje yKpynibaBaibe 3pHa HaBHiue. 1lajnn>Ke cy
aprHJiouiHCTH, CHTHO3pHH MeTanetn'iapH h MeTaajreBpojiHTH, y bhiuhm jjejioBHMa

Ciji. 2. Jlei enjia 3a cTpaTHrpatjjckH cry6 clioppManHje KoMHie.
1. MeTaKOHrjioMepaT; 2. KpynHO3pHH MeTaneiuiap; 3. cpejiH>e3pHH MeTaneui>iap; 4. chtho3phh MeTa-
neui‘iap; 5. rpayBaKa; 6. cy6rpayBaKa; 7. apK03a; 8. cy6apKO03a; 9. KBapitHH MeTaKOHTrjiOMepaT h MeTaneui-
iap; 10. MeTaajieBpojiHT; 11. aprHJiocfiHJHT H aprHJiouiHcr; 12. 3ejieHe creHe; 3K thhojihtckh h xjiophtckh
uikpHJbiiH; 13. Kap6oHaTHcaHH cJiojeBH; 14. co'ihbo; 15. xopH30HTajiHa cJiojeBHTocr; 16. MacHBHH. 6aH-
kobhth; 17. rpajiamioHa cjiojeBHTocT; 18. xopH30HTajma Jia.MHiianHja; 19. TaJiacacTa JiaMHHaimja; 20 Koca
JiaMHiianHja; 21. co'iHBacra jiaMHiianHja; 22. Koca cjiojeBHTOcr; 23. TparoBH Tajiaca; 24. chthb epo3noHa
rpaHHiia; 25. TparoBH yiHCKHBaH>g; 26. TparoBH KjiH>KeHa; 27. 6HorjiH({iH; 28. pa3opeHH cjioj; 29. aKpn-
Tapxe. Boje: 30. TaMHO CHBa; 31. cHBoji.y6HtiacTa; 32. CHBa; 33. cHB03eJieHa; 34. 6ena.

Fig. 2. Legend for stratigraphic column of the Kom3a Fomiation.
1. Metaconglomerate; 2. Coarse-grained metasandstone; 3. medium-grained metasandsteone; 4. Fine-grai-
ned metasandstone; 5, Graywacke; 6. Subgraywacke; 7. Arkose; 8. Subarkose; 9. Quartzose metaconglo-
merate and metasandstone; 10. Metasiltstone; 11. Slate; 12. Greanschists, actmolite schists, chlorite schists;
13. Calcareous; 14. Lens; 15. Horizontal bedding; 16. Massive, thick bedding; 17. Graded bedding; 18. Ho-
rizontal lamination; 19. Wavy laminadon; 20. Cross-lamination; 21. Lenticular lamination; 22. Cross be-
ding; 23. Wave marks; 24. Small scale erosional lower bounding surface; 25. Load casts; 26. Slump
structures; 27. Organic markings; 28. Qay chips; 29. Aciitarche; Colour: 30. Dark gray; 31. Gray violet;
32. Gray; 33. Gray green; 34. White.
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npeoBlia®yjy cpejin>e3pHH MeTarienniapn. Obo ce nonaBJba BHtne nyTa h Ha Bpxy cy
CHBOJby6HHacTH KpynHO03pHH KBapnHH MeTaiieiii'iapn 30 cy6rpayBaKe, 6Cjih KBapHHH
MeTaKOHrjioMepaTH h Merraiieiii'iapn (ca xjiophtohjiom h HHTpakJiacTHMa aprHJioniHCTa)
HHje cHTHHje ceKBeiine noka3yjy ycnmi>aBaihe 3pHa HaBHiue. CyKnecnja ce 3aBpmaBa
coHHBacTHM MacHBHHM 6ejiHM KBapnHHM KOHrjioMepaTHMa oruTpnx rpaiuma, ne6jbHHe
oko 10MeTapa.

y OBoj MeuiaHoj rfjannjn npeoBliayjy MeTanem'iapit. Ce/uiMeirrn cy cjiojeBHTH,
TaHKOcjrojeBHTH A° Hlio'iacTH. HecTa je xopH30HTaliHa JiaM Hiiannja, neKaji o/i opraHCKe
MaTepnje, ca nojaBOM (J)HHe rpajjaijHje, corHBacTe h TajiacacTe JiaMHHauHje. 3ana*eHa
je cHTHa epo3Hja y 6a3H Hajrpy6jber cjioja h 'rparoBH chthhx CHMeTpHMHHX Tajiaca.

MeTaKOHrjioMepaTH h Me'raneiiniapH cajtpsce HajBHiue KBapn;a (81% ~o totobo
100% p(eTpHTHHHHX cacTojaka), Kojn je 'iec'ro j(o6po 3ao6jbeH, ccflepH'iaii h OBajraH,
OMOTaH xeMaTHTOM, KaTKafl ca ceKyn/iapnHM HapacTaibeM. OejijicnaTH (KaliKoaliKajiHH
njiarnoKlJiacH h alJi6HT) h MycKOBHT ‘inne J(0O HeKojiHKo iiponenaTa jje'ipnTH'iiiH.v
cacTojaKa, HeiUTO cy HeruhH ojjjiomhh cTeHa (jjo 10%) h to: Mc'raMopc{incaiiHX rjuino-
bhthx po>KHana, uiKpiUbana 3elieHor KOMnjieKca, ipaniiTonj(a h cinuiHTa. OreHe cy ca
KJiacTHOM, pe~e MaTpHKCHOM nojjpiiikoM (13 jjo 59%), ca MaTpHKCOM Kojn je no cacTaBy

je): MeuiaBHHa HJiHTa (6HOTHTa h MmyckoBHTa), naparoHHTa, xjiopHTa (piniHjiojiH 'ra, Her-
jje iiph6jih>kho KjraHoxjTopa); KBapna, ruiarHOKJiaca h ennjjoTa. MaTpHKC Kopojjyje jien-
pHTHMHa 3pna, 3ana3ehH y h.hX no 060j(y. OreHe cy HeKaj( Kap6oHaTHcaHe.

Xjiophtohj( rpajjn cnonH'iacTe arperaTe h CHTHe JincTacTe Mace HHTeH3HBHor no-
jiHxpoH3Ma oji >Kyro3ejieiikac're jto TaMHO3ejieHe hjih ruiaBOJi>y6n'iacTe 60je. BepoBaTHO
je HacTao perHOHalJiHHM MeTaMOpc))H3MOM rjiHHOBHTHX MHHepajia 6oraTHX ca Fe h Al
(s.f. Hoochek, 1969).

M iiTepnpeTaHHja. Jlhtojiouikh cacTaB, cTpyKTypa cejjHMeHaTa h 3pejiocT neui-
gapa, 6e3 KaHalia h TparoBa H3poibaBaiba (nyKOTHHe HcyiuHBaH>a, tjihhobhth HHTpa-
KJiacTH h jjp.) yKa3yjy Ha iijihtkobojjiio MopcKy cpejuuiy, jjajbe ojj o6ajie (off-shore) Ha
rnejic{)y; rjje CYy onyjaMa reiiepncaHH TajiacH iioja‘'iaBajin iuiHMaTCKa TeieH>a. To je
m ejicj) ca ja'ioM 0JiyjHOM jjoMHHannjoM, a ojiyje Cy CTBapajie TaHKe cjiojeBe TeMnecTHTa
ca (JHHOM rpajtaijHjoM h ep03HOHOM 6a30M, ca cl)hhom XOpH30HTajiHOM, kocom, Talia-
cacTOM h co'iiiBacTOM jiaMHHaHHjoM (juicTajimi ojiyjHH cjiojnhn S. f. Anderton, 1976).
Chthh CHMeTpHHHH TajiacH cy 06pa30BaHH Y cy6TajjiajiHoj 30HH, Yy 30hh ec|)eKTHBHe aK-
u.nje Taliaca, H3Hajj 6a3e TaJiaca (Banks, 1973). cMeHa iieuiiapa h c})HHO3piiHX ccjjhmc-
HaTa yKa3yje Ha c()jiyKTyaijHOiiy CHary Te'ierr,a, npn 'ieMy cy c})nno3pnn cejjHMeirm
jjeiiOHOBaiiH H3 cycneH3Hje, 32 BpeMe jaKe kohijeifrpahnje Myjba h alieBpHTa, @ jjy6jbH
neurHapH 03HanaBajy npnjtHeHH TpaHcnopT. $HHa xopH30HTajina JiaMHHau;Hja yKa3yje Ha
cejiHMeHTaunjv Y MHpHHjoj bojjh, rjje CY iipnjjnena Te'ieita cjia6a jja 06jiHKyjy jjiio h [ljje
ce TpaHcnopTyje caMO cJ)hho3phh cejjimerT (Potter et al., 1980). PeTKe cHHreHeTCKe
jjec)opMaiiHje HacTajy jjejcTBOM oliyja NpN 6jiaroM Harn6y uiejic|)a.

naKeTH rpy6o3pHHjnx cejtHMeHaTa na Bpxy OBor HliaHa ca ceKBeHi;aMa ycHTH>a-
Bau>a 3pHa HaBHiue h xO0pH30HTajiHO M JiaMHHaitHjoM, npe 6h yKa3ajin Ha BHiue ojiyjHHX
Ha Bpxy cyKii;ecHje BepoBaTHo cy HacTajiH jjejcTBOM cHascHor ojiyjHor Tajiaca, Kojn je 0jj
06ajie hocho rpy6o3pHH MaTepHjadi Ha uiejicJ).

Cjia6o H3pa>Kene ceKBeiiije yKpynH>aBaH>a 3pHa HaBHiue h BejiHKa jje6ji>niia obhx
cejjHMeHaTa Mory yKa3ara Ha npojjy>Keny arpanaijnjy iueji(J)a y3 bcjihkh npHHoc MaTe-
pnjajia, hjih Ha onjinhaBaibe 0jj yHyTpaiuu>er iuejic*a npeMa o6ajin.
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Cy6apK03HH h apKo nm MCTaiieni‘iapn vKyMarahe (‘i.ian E)

Obh cejiHMeirin ce Halia3e Ha Bpxy jipvror HHKJiyca h jihtojioiukh ce jacHo pa3JiHKyjy ojj
npeTX0jiHHX. To cy iuionacTe j(o cjiojeBHTe cpejin.espue h CHTHO3pne MeTacy6apK03e, MeTa-
apK03a j(o HeHHCTe MeTaapKO03e, peTKo MeTaajieBpojiHTH chbo 3ejieHe 6oje. Tpy6o nocMaT-
paHO Moace ce yo'iHTH ycHTH.aBaH.e 3pHa HaBHme oji cpejiH.e3pHHX MeTaneni'iapa, HeKaji
cMeHe cpejjH.e3pHiix n chtho3phhx X0pH30HTalJiHO JiaMHHHpaHHX MCTaneuriapa j(o 6p3e
CMeHe CHTHO3pHiix MeTaneiOTapa h MeTaalieBpojiHTa, hjih xopH30HTajiHe JiaMHHannje jejpmx
h jipyrnx. AprHJiomncrri cy peTKH. CeKBeHiie ey Jie6ejie ojj 17-58 MeTapa, a yKynna jie6-
jbHHa oBor 'uiaiiaje oko 130 m.

CejiHMeHTH cy Maibe 3pejiocTH oji npeTXOjiHHX (jiomnjer copTHpaH.a, cjiaénje 3a06-
ce oji KBapu,a (53-69% ), iiJiarHOKJiaca (20-40% , 'iecro aji6HTa ca 11-13% aHopTHTa) n
HeKQUIHKO npoiienaTa JIHCKyHa. O jijiomiin CTeHa cy cjin'iiin Kao kojj cTapnjnx cejjiiMe-
HaTa. MaTpHKca n "nceyjioMaTpHKca" cajip>Ke necTO npeKo 50% , cacTaBJbeHor oji xjio-
pHTa 6oraTor Fe (Moryhe maMO03HTa), ca Majio chthot KBapna, cepiiiiHTa, hjint3 h
careHHTa,

MHTepnpeTaii,Hja. CejiHMeHTH 0B0r HliaHa HHTepnpeTHpami cy Kao cy6 TajjiajiHH
mejicjDHH iiem'iapn HacTajiH npe're>KHo npHjjneiiHM, petje TpaHcnopTOM H3 cycneH3Hje.
,C(ocTa cy npoMeibeHH h nopeMeheHH, TaKO j(a He jjajy jioboji.no nojiaraKa 3a HHTep-

TeuiKO je HHTepnpeTHpam cpejjime CTapnx cejiHMeiiara, napoHirro aKo cy npoMe-
H>eHH, nopeMeheHH h 6e3 cljocnjia, Kao ihto je to cjiygaj ca ophobhhkhm cejjHMeHTHMa
KoMme.De Raaf and Boersma (1971) cy yTBpfliuiH Jiaje kojj (|)Ochjihhx cejiHMeHaTa
jiaKme pa3JiHKOBaTH njiHMaTCKe h HenjiHMaTCKe cfiau,iije, Hero pa”™JiH'iirrc njiHMaTCKe
ey6cpejiHHe (j(ajbe oji o6alie /offshore/, ecryape, TajjialiHe paBHHiie h jip.). llpeMa obhm
ayTopHMa pa3JiHKa H3Me"y cejjHMeHTanHje 6jiH>Ke o6ajm h jiaji.e oji o6ajie kojj crapnx
cejiHMeHaTa je jiocTa npo6jieMaTHHHa. llpeMa w alkeru (1979) npo6jieM kojj HHTepnpe-
Taiuije jieno3Hn;Hje y njiHTKHM MopHMa HacTaje 36or HenocTojaiba jejiHOCTaBiie Be3e

iiem'iaiia Tejia, a hcth nponec MO*e ctbophth pasJiH’iirre o6jiHKe.
TEIHIKH MHHEPAJIH

rijiHTKOMopcKH MeTaKJiacTHTH jioiber h cpejni.er opjjoBHHHjyMa KoMme vy iieJiHHH cy
6oraTH TeuiKHM MHHepajiHMa Majja nocToje Bapnjannje oji ‘iJiaiia jjo 'iJiaHa. 0O ji meiiiKHX
MHHepajia nal)eiiH cy: iinpkKOH, TypMaJiHH, pymn, rpaHaT, THTaHHT, anaTHT, eiiHjior, 30H3HT,
3ejieHH aM({>H60ji, kjihho3oh3ht; opmT, pom6h'ihh HHpoKcen, aiij(ajiy3irr, cTaypojiHT,
jIHCTeH, HJiMEHHT, MarHeniT; JieyKOKceH, no hckh KacHTepHT, cac[>np; MOHauHT: AyTHreHH
MHHepajiH cy: xeMaTHT, jihmohht (‘iecro ceKVimapnor nopeKlJia), XjiopHT, nnpHT; 6apHT.
Hecro je caMopojjno rao>Kl)e nopeKJioM H3 KBapniinx )KHHa

Iljian B je cnpoMamaH BpcTaMa TemKHX MHHepajia. llpeoBliat)yje d;hpkoh (27-92%
TemKHX MHHepalia), 3aTHM hjimciiht h MariieTirr (jjo 50% ), TypMajiHH (j"o 16% ), jjok cy
ocTajiH MHHepajiH peTKH. Obh cTa6énjiHH MHHepaliH Koiineinpniiiv ce ca KBapu;oM 6jm>Ke
o6ajiH, rjie ce jjejcTBOM TalJiaca ojicTpaibyjy HecTa6nJiHH MHHepajiH. clnmospHHjH
cejjHMeHTH jieiioiioBaHH j™aji.e oji o6alie 'uiana B h 'iJiaiia L3 KapaKTepHiny ce 60raTOM
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aconnjannjoM TeuuKHX MHHepajia ca noBehaHHM cajjp>KajeM rpaHaTa (jjo 33% ), an/ia-
Jiy3HTa (jio 27% ) h HJiMeHHTa (30 81% ). H3Baiipej[iiHM 60raTCTBOM MHHepalJiHHX BpcTa
KapaKTepHiuy ce HJiaiioBH h E, ho h OBjje cy Haj'iemhn h,hpkoh (20-87% TeuiKe
fjipakLjHje), a 3aTHM HJiMeHHT (0,48% ). Y CHBOJby6HliacTHM MeTanem'iapiiMa h MeTa-
KOHrnoMepaTHMa 'iJiaiia H Hajia3H ce iiaKiiajjHo CTBopeHH xjiophtohjj (jjo 10%).

FjiaBiia KapaKTepncTHKa TeimoK MHHepajia, napo'iHTO ijnpKona h pyTHJia je jjo6pa
3a06jbeHOCT. | InpKaoii je 6e360jaH, 6ncirap, 3aMyheH, >KyhKacT, py>KH'iacr (xHjau,HHT), jlv-
6HliacT h 30HapaH. H3jjyacemix je (JjopMH h 3jjenacr, cc|)epH'iaii h OBajiaH, Kao pe3yjiTaT bh-
me ijHKJivca npeTajio>KaBaii>a. Pajjoisn Tom ita (1954) Ha 060jeHOM ijhpkohv cyrepnpajy jja
je Ta 6oja iiponsBejjena pajjnoakTHBIiIHM 6oM6apjjoBaii>eM, irn« je y opjjoiinmijyMy Moryhe,
063HpoM Ha npeKaM6pnjcKO nopeKJio ijnpKQiia. TypMaJiHH je MpKe, pe”~e 3ejieHe 60je, cjia-
6nje 3ao6jbeH, BepoBaTHO HomeH peKaMa nopeKJioM H3 i paiurKinjja ca Mau>e yjjaji>eHocmi.

NOPEK.HO MATEPHJA.HA

ckh cacTaB ce*HMeHaTa, pe3yjiTaT je pa3HOBpcHOr reojiomKor cacTaBa ep03HOHHX 06-
JiaCTH TOKOM OpjiOBHIJHjyMa. TO cy ipallHTOHJJH, KpHCTaliaCTH IIKpHJI>HH 3elieHOr KOM-
nJieKca, KpncTaliacTH iiiKpHJbnii rHajcHor KOMnJieKca, 6a3H'iiie MarMaTCKe CTeHe, CTeHe
cnHJiIHT-KepaToc})HpcKe acoijH jaijnje h cejjHMeirnie cTeHe.

EKOHOMCKH 3HAHAJ

KBapijHH M eTaiieuiiapn 'uiana B cy jjo6poi’ KBajiHTeTa, napo'iHTO KBapnnn nem -
napH ca MoKa Illepnoib Kojn cajjp*e npeKo 95% Si02. Obh nemiiapH cy norojjHH 3a
pa3He rpaHe HHjjycripnje.

3AKJIbYHAK

Y o6jiacra XOM0OJbCKHX iuiaHHHa opjjoBiHjiijvM je npejtcraBJbeH idihtkomopckhm ciuihuh-
KliacTHTHMay KojHMa cy H3jiBojeiia ipii cejjiiMeii'nia ijHKJiyca. CejjHMeiminpBa jjBa ijHKJiyca oiih-
caHay obom pajjy, irijjBojenn cy Kao c[)opMaijnja KoMme h ojjroiiapajv jjoh.cm, ojjhocho jioibeM h
cpejiibeM opjj()bhijnjvMy. CejiHMeirniipeher ijHKJiyca ojji\)Bapajy ropibeM opjioBHijHiyMy.

A) ipaHcrpecHBHH iuiHTKOMopciai He3peliH MeTaKJiacTHTH jjoiber opjioBinjnjvMa KoMme;

B) TpaHcrpecHBHH h njiHTKOMopcKii KBapHHH M eTaiieni‘iapn KoMme;

1J) inejic)HH MeTaajieBpojiHTH h apnuiomHCTH KoMme,;

JI) mejich)HH chbh 11 Ji>y§H'iacrH MeTaneimiapH h apriuiociiiHCTH )KyMaTabhe;

E) cy6apKO3HH h apK03HH MeTanemHapn XyMaTahe.

CejtHMeHTH c})opMaijnje KoOMme npejicmaBJbajy njiHncoMopcKe cejiH M eirrel Kojn CYy
TadioaceHH npere>KHO Ha mejic})y ca nJiHMaTCKOM h 0JiyjHOM jjOMHHannjoM y Toiuioj

LjHCKVTyjyhH 0 KapaKTepy cpeflHHa y KojHMa cy ()6aBli>anH ceAHMeHTaiiHja, nparehn Mai MaTH'iaM h
MeTaMopcjiHH nponecH, KajieHHh h AneKCHh (1972) cy opaoBHHHiIVMCKe TBopeBHHe XoMojbCKHX nJiaHHHa (Kao h
Ky'iaja) 03HaiHJiH Kao xeMHeyreocHHKJiHHaliHy BVJiKanoreHo- cejiHMenTHy ((lopManHjv npaheHy HHTpy3HBHOM
raépo -iiJiai HorpaHHTCKGM (jiopMannjoM (ojiHBHHra6po, ra6poaM({)H60jiHT, ra6po;(Hja6a3, ciihjihtckh ;uija6a3H,
flnjaoa”noprmpH. KepaTorjiHpH h KBapnKepa'rorjiHpH npaheHH oaroBapajvhHM ryrj>oBHMa h Ty()HTHMa,
njiarHorpaHHTH). C 063HpoM )ta y o[>noBHHHjyMy Xomojbckhx iuiaHHHa h Kyiaja, Kao hh y KyiajcKoj 30HH
XepiiHHHfla HCToiHe Cp6nje ceaHMeHraniija HHie npaheHa rope HaBeteimM MarMaTH3MOM OHHrJiejjHO je na cy
KalJieHHh h AjieKCHh norpeniHO JiouHpajiH y opjioiiHHHjvM MarMaTCKe npejicTaBHHKc ropH>onpoTepo3ojcKe hjih
KaM6pHjyMCKe, na iaK h nocr-opnoBHiKe, ohhocho iiocT~cpeAH>ecHJiypcKe erapocrH.
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kjihmh. Jleno'iHHHone cpe/(niie obhx ce;uiMenara HHTepnpeTHpaHe cy Ha 6cHOBy MHoro-
6pojhhx cTpyKTypHHX h TeKCTypHHX KapaKTepHCTHKa Kao uiTO cy: 3pejioCT cejiHMenaTa,
cMeitHBaH.e cej(HMCiiaTa pa”JiiriHTor cacTaBa, rpaflannja, pa3He BpcTe cjiojeBHTocTH h
jiaM Hiiannja, 6HOTyp6aipje h jrp. CejjHMeiiTe flpyror HHKJiyca npo6njajy >KHie Hepec-
HHHKor rpaHHTnopc|)Hpa h MeTaflHja6a3nopcJ)Hpa.
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ORDOVICIAN SHALLOW-SEA SILICICLASTICS OF HOMOLJE
MOUNTAINS, EASTERN SERBIA (1)

by
Ljubinka Maslarevi¢ antl Branislav Krstié

The Ordovician time-stratigraphic unit is represented in Homolje mountains by shallow-sea meta-
clastics which formed through three sedimentation cycles. The earlier two correspond to the Lower or Lo-
wer and Middle Ordovician and the later one to the Upper Ordovician. This work describes sedimentary
rocks of the earlier two cycles. Rocks of the earliest cycle are transgressive over Upper Proterozoic rocks
of the greenschist facies. These rocks are immature, deposited in an offshore area, and contain Lower Or-
dovician acritarchs. The thickness of the rocks is about 130 metres. Deposits of the following cycle are
transgressive over the former and the preexisting rocks of the greenschist facies. These are mature quartz-
ose metasiltstones and argillaceous schists, violet quartzose metasandstones, metasubarkoses which charac-
terize dominantly sedimentation on a shelf. Their thickness is about 645 metres. The first member (b) of
quartzose metasandstones, about 100 metres thick, bears Lower Ordovician acritarchs.

Key words: eastem Serbia, Homolje mountains, shallow-sea metaclastics, Ordovician.
INTRODUCTION

Ordovician deposits are quite widespread in Homolje Mountains, between the Pek
and the Mlava rivers, over a length of 30 km and a width from 250 m to 4 km, in a
surface area of about 65 km . Nowhere in this region a complete geologic column ol the
deposits was recognized; it is either deformed (squeezed in green schists between GloZana
and the Pek) or the lower part is natural (Koms3a) but the upper is truncated (in tectonic
relation to gabbro between the Cma Reka and GloZana) or transgressively overlain by
Mesozoic limestones (between Cma Reka and Laznica).

The deposits all over the mentioned area are known at present to be Ordovician. The
southem part of Ordovician deposits in Homolje mountains was studied for the base
geologic map, Sheet Zagubica (Pordevi¢, 1961). The Lower Paleozoic (Pzj ) range of
the deposits in this sheet are divided into three units: (a) metamorphic sandstones; (b)
phyllites and argillaceous phyllites interbedded with chert and violet schists; (c) gabbroid

* Strumicka 96, 1100 Belgrade.
Ministry of Mining and Energetics of Serbia, Rovinjska 12, 11050, Belgrade.
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rocks. Most of the deposits, according to M. DBordevi¢ (1963), have a very similar
lithology with the Ordovician deposits of Kucaj. Their lovvest part (metasandstones) is
compared with Lower Ordovician sandstones of KuCaj mountains (Bercek).

The northem extent of Paleozoic deposits of Homolje mountains was prospected
between 1967 and 1973 for the base geologic map Sheet Kucevo (Kaleni¢ et al.,
1973). Thus the entire geologic column of Ordovician deposits was identified. In the
upper reaches of the KomS3a, these deposits are transgressive over Upper Proterozoic
actinolitic schists and chloritic schists with a variable rate of albite and epidote. The
Ordovician unit is subdivided into six sets of strata varying in lithologic superposition. It
could not be subdivided into stages, though brachiopods, trilobites and crinoids were
found in different lithologic units.

For deciphering genetic characteristics, Ordovician deposits of Homolje mountains were
studied in detail under the "Paleozoic Deposits of Eastem Serbia” thematic geologic map
project A2. A well exposed section of the deposits in the source area of the Kom3a and the
Slatina (a tributary to the Todorova Reka) rivers was selected for study. The exposed deposits
extended over a few kilometres and showed three sedimentation cycles. The earlier two cycles
were separated as the Komsa formation, equivalent to the Lower and the Lower and Middle
Ordovician. The latest cycle corresponds to the Upper Ordovician. Deposits of the former two
sedimentation cycles will be described in this text.

DESCRIPTION OF THE KOMSA FORMATION COLUMN

The first sedimetation cycle - Lower Ordovician transgressive
shallow-sea immature mctaclastics of the Koms3a (unit A).

These deposits lie transgressively over Upper Proterozoic actinolitic and chloritic
schists in a thickness of about 130 metres. The lowest are basal metaconglomerates with
materials from underlying deposits, which are fining upward and pass into sequences of
metaconglomerate-metasandstone or varigrained sandstone, about 25 metres in total
thickness. Clastics are thick-bedded to tabular, bed surfaces flat, and erosion boundaries
indistinct. Gently inclined cross-bedding of the likely zeta type is visible (Allen, 1963)
to 50 cm in thickness. Finegrained metasandstones sporadically contain fme laminae of
hematitized metallic mineral. These are overlain by finegrained rocks (groups of strata up
to 40 m in thickness), in rapid succesion of metasandstone, metasiltstone and argillaceous
phyllite, then finegrained metasandstone and laminated metasiltstone and argillaceous
phyllite (total thickness about 90 metres). These deposits contain at several levels aeri-
tarchs characteristic of Lower Ordovician (Protosphaeridium, Deiosphaeridia, Lophosphae-
ridium, Granomarginata, ?Kildinella-, Ercegovac et al., 1995). The sequence is topped
with argillaceous phyllite and single laminae of metasiltstone (about 15 m). These fine-
grained rocks are tabular or platy, characterized by small-scale horizontal lamination,
lenticular laminae of metasiltstone in argillaceous phyllite and finegrained metasandstone
in metasiltstone. Small-scale cross and wavy laminations and metasiltstone wedging in
argillaceous phyllite are occasionally noted.

Metaconglomerate and metasandstone (greywacke and subgreywacke) are immature
rocks. blastopsephitic or blastopsammitic in texture, composed of quartz (79-86% of
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detritic constituents), feldspars (calcalkali plagioclase and albite 6-12%), mica (muscovite,
rarely discoloured biotite, 10-20%), and fragments of schists, granitic rocks, and quartzite
(over 24%). The rocks are matrix-supported, and the matrix (ortho- and “pseudo-mat-
rix”, Dickinson, 1970) is of mixed sericite, chlorite and small quartz. The finest meta-
pelite fraction, shown by X-ray diffractometry, is composed of illite (phengite, ferrophen-
gite), chlorite (from clinochlore-penninite series and ripidolite), quartz, plagioclase and
epidote.

The heavy minerals contained are dominantly tourmaline and rounded zircon (to over
80% of heavy fraction), ilmenite (to 82%), and lower rates of rutile, gamet, titanite,
apatite, staurolite, disthene, andalusite and biotite. Heavy minerals derive from meta-
morphic basic magmatic rocks and formerly sedimentary rocks.

Interpretation. Deposits of this cycle form a transgressive sequence of unworked
and unsorted materials, carried by rivers and deposited in offshore siliciclastic upper shore
face zone. Though unworked, the materials were rapidly deposited in an environment
characterized by tidal and decreasing wave activity, which caused the upward fining of
sediment grains. Cross bedding marks a part of a shallow wide channel. Storm waves
(not very strong) controlled gradation and small-scale cross and lenticular laminations.

Second sedimentation cycle - Lower and Middle Ordovician
shallow-sea metaclastics of the Kom3a.

Deposits of the second cycle are equivalent to the Lower and Middle Ordovician and
include following units: B - quartzose metasandstones of the Koms$a; C - metasiltstones
and argillaceous schists of the Kom3a-Zumataca; D - metasandstones and argillaceous
schists of Zumataca; and E - metaarkoses and metasubarkoses of Zumataca.

Transgressive shallow-sea Quartzose Metasandstones of the Komsa (unit B)

Sedimentation of the second cycle began with basal white quartzose metaconglome-
rates and metasandstones which are transgressive over the deposits of the first cycle and
schists of the greenrock complex. This unit consists of several sequences of upward fi-
ning rock grains, viz.: metaconglomerate and coarse-medium-fme-grained metasandstones
(occasionally in succesion with metasiltstone), or sequences of coarse- to fine-grained
metasandstones. The sequences vary in thickness from a few to twenty metres, having the
overall thickness of about 35 metres. Coarse-grained rocks are disappearing upward and
small-grained metasandstones prevail, locally laminated with metasiltstone. Lenticular la-
mination is rare. Thick at base, the deposits grade into stratified (beds to 40 cm) and
platy, rarely in medium-scale tabular cross bedding at a low dip angle. Marks are visible
of symmetrical waves and rarely of small-scale hummocky cross bedding. The microflo-
ral content is Lower Ordovician: Verychachium reductum and Acathodiacrodium cf. tre-
madocum. Equivalent basal levels of the second cycle - quartzose sandstone with wave-
marks and in cross bedding - on Kucaj and Beljanica contain inarticulate brachiopods of
the Middle and Upper Tremadocian (Veselinovi¢, 1972). Metasandstones of the Kom3a
have a total thickness of about 100 metres.

The texturally and minerally mature quartz metaconglomerate and metasandstone are
composed almost entirely of oval and spherical quartz, low quartzite and chert (95-100%
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of detrital constituents), with a thin line of iron oxide over the grains which are often
matrix-corroded. The rocks contain low feldspar, mica, parallel oriented rock fragments
from the preceding cycle, and volcanic rocks of the spilite-keratophyre association in
quartz cement from the secondary quartz growth, rarely in matrix of mixed sericite, small
quartz, and sometimes chlorite.

Chemical analysis of quartzose metasandstones from the Kom3a and Kraku Serponj
detected: Si0290.02% and 95,63%; Fe203 1,29% and 0,49%; A1 3 5,65% and 2,33%,
respectively, and other elements less than 1% or in traces.

Interpretation. White quartzose metaconglomerates and metasandstones mark a
transgression associated with the global Lower Ordovician marine invasion and are
deposited in a shore face and shallow-sea environment. Many authors maintain that large
parts of the continent were submerged under shallow sea during the Ordovician. It is also
believed, that the laterally extensive quartzose sandstones were formed under stable tec-
tonic conditions on a platform (Dickinson and Suczek, 1979; Krynine, 1941; Pet-
tijohn et al., 1972; Potter, 1986; and others). Other authors (Chandler, 1988; Drie-
se, Byers, Dott. 1981), however, think that basal quartzose sandstones are not neces-
sarily cratonie, but marginal marine deposits of the lower, submerged shore face, or
shallow marine, formed mostly on the passive continental margin. These quite thick quart-
zose sandstones are commonest in the Upper Cambrian and the Lower Ordovician (Petti-
john et al.. 1972; Reeding, 1981; Visser, 1974; etc.).

Lower Ordovieian quartzose sandstones of KomSa are polycyclic tidal deposits, for-
med under the tide and wave effects. Tidal movements of the early Paleozoic were
strong, affected by the greater proximity of the Moon to the Earth and the Earth effect on
the Moon. The strong tidal activity is indicated by the upward fining sequences, symmet-
rical wavemarks, high mineral and textural maturities (sorting and roundness of sand),
tabular cross bedding, etc. Tides removed the instability components, and quartz and
mainly zircon of heavy minerals remained. Hence the low clay content and lack of
organisms feeding on suspension, and the absence of megafossils. The tabular cross bed-
ding was formed by migration of small sand waves generated by tidal flow. The tidal
effects was strengthened by storm waves which formed hummocky cross bedding on the
inner shelf bellow the normal base level of the calm-weather waves. The quartzose sand-
stone formation was also eontrolled by climate, prevailingly warm in the Ordovician time,
and aggressive solutions of organic acids, which were particularly active in the pre-Devo-
nian prevegetation time. The thin hematite film over the quartz grains formed in this very
shallow environment and warm climate.

The traction load transport was replaced in the Upper unit levels by sedimentation
from suspension.

Shelf Metasiltstones and Argillaceous Sehists of the Komsa (unit C)

Deposits of this unit have a thickness of about 130 metres, gradually passing from
the preceding unit. The unit eonsists of horizontally laminated metasiltstones and argil-
laceous schists, occasionally including argillaceous schists intraclasts and parallel lenti-
cular accumulations of finegrained metasandstone. The roeks are carbonatized in places,
and there are lenses of fme-sandy crystalline limestone as well. The lamination, resulting
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from deposits of different lithologic compositions or concentrations of organic material, is
often deformed by bioturbations.

The deposits are blastoaleuritic to lepidoblastic or blastopelitic in texture. Clay mate-
rial under the low metamorphic effect (shown by X-ray analysis of powder) transformed
into illite-phengite, chlorite-ripidolite, or cryptocrystalline quartz with sagenite mixtures,
bearing chlorite and muscovite porphyroblasts.

Metasiltstone and argillaceous schists are topped with a notable horizon of white to
grey-green metaconglomerate and lenticular metasandstone occurrences, up to 27 metres
in thickness. The boundary with the finegrained rocks is sharp. The succession is charac-
terized by fining upward sequences from finegrained metaconglomerate to metasandstone
to metasiltstone and argillaceous schist.

Metaclastics are of quartz to subarkose in composition, less mature than the rocks of unit
B. Quaitz, enveloped by iron oxide, which is a common phenomenon in Paleozoic shallow-sea
deposits, constitutes from 86% to over 90% of the detrital component, whereas feldspars, mus-
covite, fragments of argillaccous metachert, spilite, quartzite, sericitic schists, and granitic rocks
are very low. Matrix and “pseudomatrix” are high. Argillaceous schists, X-ray analysed.
consist of quartz, chlorite-ripidolite (with higher Mg and lower Fe), illite (biotite-muscovite),
paragonite, epidote, plagioclase, and microcline.

Interpretation. Finegrained rocks of this unit are interpreted as subtidal depositions on a
shallow shelf, devoid of emersion marks, frequently showing horizontal tubes of worms feeding
on fme sand or silt, typical of low-energy sublittoral zones. The deposits show horizontal
lenticular lamination and rarely redeposition of clay material. Horizontal lamination resulted
from slight movement and pulsation of flow which produced altemation of silt and clay
laminae. The lenticular lamination, according to Anderton (1976), is a reshiping result of
very thin sand layers (deposited from suspension) into small-scale waves of slackened flow.
The sediments deposited frorn suspension, occasionally with traction load transport.

White quartz to subarkose metaconglomerate and metasandstone were probably for-
med by a massive transport that could have been caused by an earthquake. The thin turbi-
dite sequence on the top suggests a wave of reduced velocity. The altemative, less likely,
interpretation is the filling of tidal channels combined with tidal and storm transports.

Grey and Violet Metasandstones and Argillaceous Schists of Zumataca (unit D)

This unit is made up of fme- and medium-grained metasandstones (quartzose, rarely
subgreywacke) and argillaceous schists in 5-45 m thick groups of beds, in the total thick-
ness of 270 metres. Groups of beds are homogeneous in composition, usually in rapid
succession of fine-grained, rarely medium-grained, metasandstones and argillaceous
schists, occasionally metasiltstones as well.

Generally, the unit is coarsing upward. The lowest are argillaceous schists; fine-grained
metasandstones and metasiltstones follow upward to the highest, prevailingly medium-grained
metasandstones. This succesion is recurrent several times and topped by grey-violet coarse-
-grained quartzose metasandstones to greywacke, white quartz metaconglomerate and meta-
sandstone (including chloritoid and argillaceous schist intraclasts) whose thin-bedded sequence
shows the upward grain fining. The succession ends with lenticular massive white quartz
conglomerate about 10 metres thick, sharply bounded.
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Metasandstones prevail in this mixed faeies. The deposits are stratified, thin-bedded
to platy. Horizontal lamination is frequent, sometimes of organic material, and there are
occurences of small-scale graded bedding, lenticular and wavy laminations. Also have
been noted erosion at the base of the coarsest bed and marks of small symetrical waves.

Metaconglomerates and metasandstones contain dominantly quartz (81% to almost 100%
of the detrital component), which is often well rounded, spherical or oblong, enveloped by
hematite, sometimes in secondary growth. Feldspars (calcalkali plagioclase and albite) and
muscovite amount to few percents of the detrital component; rock fragments are somewhat
higher (to 10%) and consist of: metamorphic argillaceous cheit, schist of the green complex,
granitic rocks and spilite. The rocks are clast-, rarely matrix-supported; matrix is similar in
composition to argillaceous schist (analysed by X-ray diffractometry): a mixture of illite (bio-
tite and muscovite), paragonite, chlorite (ripidolite, approximating clinochlore), quartz, plagio-
clase, and epidote. Matrix corrodes detrital grains and penetrates them from the surface. The
rocks are sporadically carbonatized.

Chloritoid forms collumnar aggregates or small foliaceous masses of intensive pleo-
chroism from yellow greenish to dark green of blue-violet colour. It is likely a product
of regional metamorphism of argillaceous minerals rich in Fe and Al (s.f. Hoschek,
1969).

Interpretation. The lithology, texture and maturity of sandstones, without channels
and emergence marks (desiccation cracks, clay intraclasts, etc.), indicate a shallow-sea
offshore environment on a shelf, where storm-generated waves strengthened tidal flows.
The shelf was dominated by strong storms which formed thin tempestite beds in small-
-scale graded bedding and base level of erosion, in small-scale horizontal cross, wavy,
and lenticular laminations (distal storm beds s. f. Anderton, 1976). Small symmetrical
waves formed in the subtidal zone, the zone of effective wave action, over the wave-base
level (Banks, 1973). The succession of sandstones and fine-grained rocks suggest the
fluctuation power of flow, when fine-grained sediments from suspension were deposited,
dumg high concentrations of mud and silt, and thick sandstones mark the traction load
transport. The small-scale horizontal lamination suggests a calm-water sedimentation and
traction flows too weak to shape the bottom, where only fine-grained sediment was
transported (Potter et al., 1980). Infrequent syngenetic deformations were produced by
storm action on the gently sloping shelf.

Deposits of coarser-grained rocks at the top of the unit, including sequences of
upward fining and horizontal lamination. are more indicative of a number of high-energy
storm waves than a subtidal ehanneling. White quartz conglomerate topping the succes-
sion was probably formed by the action of strong storm waves which carried coarse
materials from the shore onto the shelf.

The inexpressive upward grain coarsing and great thickness of the deposits may
suggest and extended aggradation of the shelf with a high load supply, or shallowing
shoreward from the inner shelf.

Subarkosic and Arkosic Metasandstones of Zumataéa (unit E)

These rocks are the highest of the second cycle deposits and clearly differ from
them. These are platy to bedded medium-grained or fine-grained metasubarkoses, meta-
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arkoses to impure metaarkoses, rarely metasiltstones grey-green in colour. Roughly, grain
fming upvvard from medium-grained metasandstones, sometimes successions of medium-
and fme-grained horizontally laminated metasandstones, to a faster succession of fme-
-grained metasandstones and metasiltstones, or horizontal lamination of both, are visible.
Argillaceous shcist are sporadic. The sequences vary in thickness from 17 m to 58 m,
and the unit has a total thickness of about 130 metres.

Rocks of this unit are less mature than those of unit D (less soited, less rounded, lower in
stable minerals, and high in clay matrix). They are composed of quartz (53-69%), plagioclase
(20-40%, ollen albite and 11-13% of anoithite), and few petcents of mica. Rock fragments are
similar to those of older rocks. Matrix and “pseudomatrix” are contained often by 50% or more,
composed of Fe-high chlorite, some fine-grained quaitz, sericite, illite. and sagenite.

Interpretation. Rocks of this unit are interpreted as subtidal shelf sandstones formed
dominantly by traction. rarely suspended, load transport. The rocks are much altered and
deformed to indicate the depositional environment.

* * *

It is difficult to interpret depositional environments of old sedimentary rocks,
especially where they are altered, deformed, and fossil-free, as in the case of Ordovician
deposits of the Kom3a. De Raaf and Boersma (1971) find it easier to distinguish tidal
and nontidal facies in fossil deposits than different tidal subenvironments (offshore,
estuary, tidal flats, etc.). According to the same authors, the difference in sedimentation
between near and off shore for old deposits is quite problematic. Walker writes (1979)
that the interpretation problem of deposition in shallow seas rises from the lack of a
simple connenction between the process and its results: different processses may produce
similar sand bodies, and the same process may produce different forms.

HEAVY MINERALS

Lower and Middle Ordovician shallow-sea metaclastics of the Kom.Sa are generally rich
in heavy minerals, but vary from one unit to another. The identified heavy minerals are: zircon,
tourmaline, rutile, gamet, titanite, apatite, epidote, zoisite, green amphibole, clinozoisite. orthite,
rhombic pyroxene, andalusite, staurolite, disthene, ilmenite, magnetite, leucoxene, occasional
cassiterite, saphire, monazite. Autigenic minerals are: hematite, limonite (olten secondary).
chlorite, pyrite, barite. Native iron from quartz veins is common.

Unit B is poor in heavy mineral species. Zircon is prevailing (27-92% of heavy
minerals), then ilmenite and magnetite (to 50%), tourmaline (to 16%), and other minerals.
These stable minerals are accumulated with quartz near the shore, where waves removed
unstable minerals. Finer-grained sediments of unite B and C were deposited off shore,
characterized by an abundant association of heavy minerals and increased gamet (to
33%), andalusite (to 27%) and ilmenite (to 81%). Units D and E are extremely abounding
in mineral species, with the highest zircon (20-37% of heavy fraction) and ilmenite
(0,48%). Grey-violet metasandstones and metaconglomerates of unit D contain subse-
quently formed chloritoid (to 10%).

The principal characteristic of heavy minerals, zircon and rutile in particular, is the
roundness. Zircon is colourless, clear, turbid, yellowish, pink (hyacinth), violet and zonal.
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It is elongated in shape and robust, spherical or oval, as a result of repeated redeposition.
Tomite (1954) works on coloured zircon suggest that the colour was produced by radio-
active bombardment, a likely occurence in the Ordovician in respect of the Precambrian
origin of zircon. Tourmaline is brown, rarely gree, subrounded, probably carried out by
streams from granitic rocks over short distances.

ORIGIN OF MATERIALS

The abundance of heavy minerals in metaclastics of the KomS$a, and the petrographic
composition of sedimentary rocks, are results of the geologic diversity in the erosion
areas during the Ordovician. There are granitic rocks, crystalline schists of the green com-
plex, crystalline schists of the gneiss complex, basic magmatic rocks, rocks of spilite-ke-
ratophyre group, and sedimentary rocks.

ECONOMIC SIGNIFICANCE

Quartzose metasandstone of unit B is of good quality, particularly quartzy sandstone
from Coka Serponj, which contains Si02 in rates exceeding 95%. This sandstone is
valuable for industrial uses.

CONCLUSION

The Ordovician time-stratigraphic unit is represented in Homolje mountains by shal-
low-sea siliciclastics which are products of three sedimentation cycles described in this work,
individualized as the KomSa Formation and equivalent to the Lower, and Lower and Middle
Ordovician. Deposits of the third cycle correspond to the Upper Ordovician.

The units individualized in the Kom8a Formation are the following:

A. Lower Ordovician transgressive shallow-sea immature metaclastics of the Kom3g;

B. Transgressive shallow-sea quartzose metasandstones of the KomSa;

C. Shelf metasiltstones and argillaceous schists of the Komsa;

D. Shelf grey or violet metasandstones and argillaceous schists of Zumataéa; and

E. Subarkosic and arkosic metasandstones of Zumataca.

Rocks of the Kom3a Formation are shallow seal deposits prevailingly formed of a
tide- and storm-dominated shelf. The depositional environments are interpreted on the
basis of a numerosity of structural and textural features, such as: rock maturity, succession of
varied deposits, grading. types of bedding and lamination, bioturbations, etc.

1In their discussion of the nature of the environments in which deposition, subsequent magmatism
and metamorphic processes operated, Kaleni¢ and Aleksi¢ (1972) characterized Ordovician rocks of
the Homolje (and Kuc€aj) mountains as hemieugeosynclinal volcanic-sedimentary fonnation intruded by a
gabbro-plagiogranite formation (olivine-gabbro, gabbro amphibolite, gabbro-diabase, spilitic diabase,
diabase-porphyry, keratophyre, aad quartz-keratophyre and respective tuffs and tuffites, plagiogranite).
Kaleni¢ and Aleksi¢ located ofiviouslv wrongly magmatic representatives of Upper Proterozoic or
Cambrian, and even post-Ordovician and post-Middle Silurian rock in the Ordovician, becaouse the
mentioned magmatism did not accompany the Ordovician sedimentation in the domain of Homolje and
Ku€aj mountains or in Kuéaj zone of the Hercynides of eastem Serbia.
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TAEJIA | PLATE

Cji. 1. YcaMJbeHa Koca cliojeBHTocr y chtho3phom MeTanemiapy. JHeo nJiHTKor nrnpoKor
KaHalia. JJoibH op/ioBHU HjyM, "iJiaH A.
Fig. 1. Solitary cross bedding in fine-grained metasubgraywackes. Parth of shallow wvide

shannel. Lower Ordovician, Member A.

Cji. 2. TparoBH CHMeTpH*HHX Taliaca h CHTHa 6pexyjtKkacTa Koca ejiojeBHTocT. KBapnnn
MCTaneni'iap. J1,0h,h OpfloOBHiiHjyM, ‘UiaH B.

Fig. 2. Wave marks and small scale hummocky cross bedding. Quartzose metasandstone.
Lower Ordovician, member B.

TAE.HA Il PLATE

Cji. 1. XopH30HTaliHa JiaMHHaiiHja MeTaalieBp0JiHTa H aprHJiomHcra. CoiHBacre jiaMHHe
MeTaajieBpojiHTa HacraJie MHrpannjoM chThhx Taliaca. JloibH opjioBHtinjvM, >iJiaH A, x12.

Fig. 1. Horizontal lamination metasiltstones and slates. Lenticular lamintaion by migrating
small ripples. Lower Ordovician, Member A, x12.

Cji. 2. BHoi JHf)Hy MeTaajieBpoJiHTy. floihH op;ioBHHHjyM, 'uian U,, x10.

Fig. 2. Organic markings. Metasiltstones. Lower Ordovician, Member C, x10.

Cji. 3. XopH30HTaliHa JiaMHHaimja h (jjHHa rpajiaiiHja CHTiio'ipHH MeTaneuriap-MeTaalieBpoJiHT-
-apnuiouiHCT. CpegibH opnoBiniHjyM, HliaHH, x12.

Fig. 3. Horizontal lamination and small scale graded bedding, fine grained metasandstone-

-metasiltstone-slate. Middle Ordovician, Member D, xI2.

Cji. 4. KBapiuiH MeTanem'iap, 3ao6ibeH KBapn KOpOHOBaH MaTpHKcoM. CpejntH opjioBHHHjvM.
gjiaH ft, x12.

Fig. 4. Quartzose metasandstone. Rounded quartz, coroded by matrix. Middle Ordovician,

Member D, xl2.
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