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YJIK 551.735/.761.2(497.15) OpHrHHajiHH HaygHH pafi

CTPATHrPAOCKE ONIHKE TEPEHA H3MEKD»y
JJOIbE JLYBHJE H MAJJJAH nJIAHHHE

0«
BojncjiaBa MyHpenoBHha* h “pa“eiiKa Henafl[Hha**

Y pa;iy cy npHKa3aHe reojiouiKe ogjiHKe TepeHa H3Mel)y JHofte Jiy 6Hje h MajnaH IljiaHHHe (J3 on llpHje-
flopa). H3Jio>KeH je reorpacjjcKH nojiojKaj, HCTopnjaT npoy'iaBaH>a h crpaTHrpaifcKe ofljiHKe TepeHa. Tepcn je
nirpatjeH ofl floibc h cpejibc Kap6oHCKHX KliacTMTa, KliacTHTa nepMOTpnijca, ;ioibOTpMjacicnx KliacTHHHHX (jiann-
ja h KapeoHaTHHX cfmLflija cpefliier Tpnjaca - aHH3HjcKor KaTa. Cbh crpaTHrpacJjcKH MJiaHOBH, H3y3eB nepMOTpn-
jaca, AOKa3aHH cy o;iroBapajyhHM najieoHTOJiouiKHM Halia3HMa.

Kjbyi«e pein: crpaTHrpa({)Hja, hoh>h h cpeflitH Kap6oH, nepMOTpnjac, hoh>h Tpnjac, cpeflibH Tpnjac, floH>a
JBy6Hja, MajnaH IljiaHHHa.

yBoa

Hexpa>KHBaH>a oBor npocTopa 06aBJbena cy tokom 1989. ro/(ime y cKJiony Hspajie
/(HruioMCKor pa/ja npvronoriiiicaiior, a jionyii>aBaiia cy 1990. h 1991. rojiHiie. TepeHCKa
HCTpaacHBaiba 06aBJbeHa cy Ha ToiiorpaclicKoj ochobh y pasMepn 1:25.000, a iipnKyiiJi>c-
hh CTpyKTypHH nojiann cy ofipa”eiin KOHTypHHM h npcTeHacTHM jjnjarpaMHMa.

C 063HpoOM na oshmhoct nojja-raka Koje pa/( 06yxBaTa, ¥y obom jiejiy 6nhe H3Jio-
»cena caMo cjiejieha iiorjraiura: reorparficKH npHKa3, ncTopnjaT iipoygaijan3, cTpaTH-

noraaBJba o MeraMopcl)H3My, TeKTOHCKHM ojpiiKaMa Tepena, npei Jiej( MHHepajnrax
h pyjiimx nojaBa, HCTopnjaT cTBapaiba TepeHa h saKJbV'iaK, 6nhe H3Jio»ceiiii y jejuioM oji
napej(iiHx pajiona.

TEOrPAOCKH nOJIOiIKAJH MOPOO.IOrHJA nPOYy*IABAHOr TEPEHA

Hojipy'ije Koje je 06yxBaheHO obhm hcrpa>Kiibaii>hma 3axBaTa noBpimray oji 50 km
h JiesKH na JiHCTy ripHjc/iop PDL 33-118 no rpHiiH'iKoj iio/(Gih y ceBeposaiia/moj Bochh
(cji. 1). Oho 06yxBaTa Tepen Kojn ce npyjKa sana/mo ojj Jhy6nje h to oji lllypKOBIi,a Ha

reoHHCTHT]T, Pobhhxk3 12, Bcorpa;(.
Hhctht*t 3a perHOHajiHy reoJiorHjy h najieOHTOJiOrHjy PynapcK O -reojioiHKor tj)aKyjiTeTa, YHHBep3H-
TeTay Beorpafly, KaMeHHHKa 6, Beorpafl.



(cji. 1). Oho obyxBaTa Tepen Kojn ce npy»ca ‘iana/ino o/i Jby6nje h to oji HlypKOBua na
ceBepy; npeKO Fopibe PaBCKe Ha 3anajjy; BaTKOBHha h Orape PnjeKe Ha jyry, ATlinje,
ToMHha nh I™eirrpajiiiHx JLy6njcKHX PvjlHiuTa Ha HCTOKy h jyroHCTOKYy.

Cji. 1. TeorpacljcKH nolio>Kaj HcnHTHBaHor TepeHa
Fig. 1. Geographical location of the study area.

ripeMa HaMopcKHM BHCHHaVA Koje ce Kpehy H3Mehy 177 m (flOJMHa noTOKa Bojia-
pnha) h 527 m (Bpx Pyn,eBHna) y MopcjiojmniKOM noi Jiejiy, TepeH je OKapaK Tepncaii Kao
hhcko 6pe>Kyjr,KacT.

Mef>y HCTaKHyTHM BpxoBHMa Heni'iy ce jorn TpoMe”™a (k 503), JlyjHH rpo6 (k 463),
OcpeflaK (k 368) h Pe™aK (k 503).

noBpuiHHCKYy XHjiporpa(})CKy Mpe>Ky 'imie yrnaBHOM iiotohh: Bo.Jiapnh, AcarHiian,
BaTKOBa™a, XyHCKH iiotok, *rajom je aKyMyjiagnjoM ¢~ opMHpaHo >KyHCKO je3epo, 3aTHM
UeiirHii noTOK, JLeBapeB h rapaBH’iKH noTOK. Cbh naBejieiiH Bojieiin tokobh npHiiajiajy
cjiHBy peke CaHe.

IHPir.11A PAHHIHX HCTPAIKHBAIbA

TepeHH ceBepo3aiiajnie BocHe, a npeBacxojiHO najieo3ojcKe TBopeBHHe 6iuie cy
npefIMeT o6hmiihx reojiouiKHX npov’iaBaiba, HajBehHM jjejioM 360r eKOHOMCKe Bpeji-
hocth pyjfiiHX nojaBa Koje cy cajip>KaBajie.



llpBa npei jiejina reojiouiKa ciiHMaiha 0BOr nojjpyHja ypaJ)Ciia cy oji cTpaHe M 0jsi-
sovics-a, a pedyjiTaTH thx reoJiouiKHX HCTpa*HBaH>a 06jaBJbeHH cy y "OcHOBaMa reo-
jiornje Bhx" (Mojsisovics et al., 1880). llaJieo3ojcKe CTeHe oko JLy6nje cy HeuiTO
/leTajbHHje npHKa3aHe, noHiTO cy y n.HMa 3aiia>Keiie nojaBe pyfla rBO>Kl)a Kao ckoiiomckh
Bpjio nepciieKTHBIie. Pa3Boj Bepcf)encKHX iienniapa h niKpnjbana naBOjjc ce Kao nojaBe
110 060jiy najie030HKa, jiok cy Kpe'iibanH h jiojiomhth Tpnjaca yTBpt)eHH Yy ceBepiiHM
rpaHHHHHM noflpyHjHMa.

Katzer (1910) je jjeTajbiio omicao jieacHurra rBoac™a y BhX, npn ‘icmv cy nojaBe
oko JLy6Hje,npeKO HH3a JioKajiHHX reojiouiKHx iipo<f)HJia h xeMHjcKHX aHajiH3a, jjocra
Hcu,pnHO o6pa”ene.

Katzer (1926) o6jaBli>yje reojionijy nalieo30jcKHX Tepena BhX. llo u,eMy yHyTap
CaHCKor naldieo3ojcKor KOMnjieKca Mory j(a ce HsjiBoje (Jjhjihthhhh uiKpHJbu,H, nern-
‘lapcKO uiKpnjbaBH pa3Boj, Kap6oHCKH Kpe'iii.anH, npBeHH nepMCKH neui‘iapn h koiu jio-
MepaTH, jjok ce TeKTOHHKa ror nojipy'ija ojyiHKyje cyKo6jbaBau.eM "jiHiiapcKiix cirpyKTy-
pa ca 60caHCKHM ynaKpcHHM npy=>Kau=eM'".

Simi¢ i Pavlovié¢ (1939) HCKapTHpajiH cy HeHTpajiHe nalieo3ojcKe ~eJioBe oko
PyflHHKa JLy6nja h npn tom H3jjBojHJiH neKOJiHKo THnoBa nemnapa, mKpHJbau,a, 3aTHM
jtojioMHTa h KpenibaKa. HpeMa BpcraMa h THnoBHMa pyjta osnaHeHa cy h pynna
nojipy'ija Tor Kpaja.

Kosti¢-Podgorsky (1955) je H3BpmHJia Bpjio 3HanajHe najieoHTOJiomKe ojtpen6e
najieo3ojcKor (f)OCHJiiior MaTepnjajia y hbkojihko HaBpaTa, mTO je Jionpmiejio, noTnyHH-
joj CHCTeMaTH3aitnjH ce"HMeHaTa jtoiber h cpejtiber Kap6ona CancKor najie030HKa.

Mari¢ i Crnkovié¢ (1961) cy jteTaloHO HCTpa*HJiH ocHOBHe JiHTOJiomKe HJiaHOBe
najieo30jcKHX ccpnja y nojipy'ijy Jby6nje h npBH nyT jjo Taji npHKa3aJiH Ta'iiiHjii ofliioc
MHiiepajia y nojejtHHHM BpcTaMa CTeHa.

Stojanovié-Kuzenko (1966/67) o6jaBHJia je ojtpej;6e Kap6oiiCKe cJ)ayHe caKynjbe-
ne H3 pa3JiH'iHTHX jioKaJiHOCTH CaHCKO-YHCKOr najie030HKa h cMaipa jia ce HajBepo-
BaTimje pajjH o HaMHpcKHM 4>ocHJiHMa, Kao h cj)ocHJiHMa 6amKHpnjeHa h MOCKOBHjena.

Spasov i Filipovi¢ (1966) cy y jioKajmocTH PejiaK caKyiiHJin y3opKe Kap6oncKHX
KpeHiiaKa h npoHauuiH KOHOfIOHTe H3 ropibHX jtejioBa ~oiber Kap6oHa.

Juri¢ (1968) je h3jio>kho reojiomKe KapaKTepncTHKe mpnjacKHX TepeHa H3Mcl)y
floite JLy6nje h peKe Janpe Ha 3anajjy. Elo Jypnhy, jtoibH Tpnjac je pa3BHjeH y KJiacTHH-
iio-jtojioMHTCKHM c])annjaMa, a aiui3HK y bannobhto- jtojio mhtckoj MHKpoc{)annjH.

Juri¢ (1971) je y reojiouncoj ciyjiHjn CaHCKor najie030HKa Bpjio j(eraJbiio npHKa-
3ao cTpaTHrpac})iijy najieosoHKa, naJiecoHTOJiomKe ojipeji6e h cHCTeMaTH30BaO cBe jio Ta-
jta nocTHrHyTe pe3yjiTaTe y npoyHaBaiby JieacnmTa aceJbe3HHX pyjta Y najie030HKy CaHe.

MyjtpenoBiih (1988) ce ocBphe na 3Hanaj mKOJbaKa 3a 6HOCTpaTHrpad)CKO pam-
HJiaibaBaibe jjoiber Tpnjaca BocaHCKe KpajHHe. Ayrap iiaBOfIH ja y OKBHpy jjoibOTpHjac-
Ke cepnje, y sanajjnoM rpaiiH'iHOM TepeHy, nocToje cmvpiiH najiecoHTOJiomKH iiOKa-
3aTejbH 3a HsjjBajaibc jiBejy 6HOcirpaTHi pacj)CKiix 30Ha: 30Ha Claraia claraih 30Ha Eumor-
photis venetiana.

Y cPoiijiy cTpyHHe jiOKyMeiiTaii;Hje Pv/HiHKa JLy6nje najia3e ce miioi h crpv'iiiH H3-
BeurrajH nh ejia6opaTH Kojn HHcy ny6jiHKOBaHH, a jiejiHMH'ino cy KopHinheiiH.



CTPATHrPAOCKH nPHKA3

HcnHTHBaHH TepeH je H3rpa~eH ojj najieo3o0jcKHX Hacjiara p(OH>er H cpejjiber Kap-
60Ha, npejia3HHX nepMorpiijacKHX ce/(HMenaTa, 3aTHM TpnjacKHX TBopeBHHa ckhtcke h
aHH3HjcKe CTapocTH h ajiyBHjaliHHX peqiiHX HaHoca KBapTapa (cji. 2, 3).

/i;0ILH H CPEaifcH KAPBOH

HajBehn jjeo osjiactH CancKor nalie030HKa HzrpareH je 0™ KapboHCKHX Hacjiara.
Majja y HejiHHH oHe H3rJienajy m ohotoho, Ha ocHOBama 4>aijHjaliHOr pasBoja 6hjio hx je
Moryhe pa3j(Bojn-rH Ha Behii 6p0j iieTporpar~cKira TuianoBa. |€ HciiojLeiie jiHTOJiouiKe h
ghaii;Hajuie pasjniKe cy kojj Behnne paimjHX iic'rpa>kHBaMa 6 hjic h jejjan ojj KpnTepnjyMa
3a ojjpe"HBaiLe H>HXOBe 6jiH»ce crpaTHrpafjicKe IIpIIIIaJJHOCTH

TaKo cy y oKBHpy jjoiter h cpejjiber Kap6ona H3jjBojeiie -rpn cpannje: KliacTirma,
Kap6oHaTHa, Kao h cjiannja MapHHCKHX JioK Hiirra >Kejhe3Hiix py;ja. Ka0 KpHTepnjvM 3a
KbHXOBO Mei)ycobno H3j(Bajan>e ii0 Cliy>KHJia je yrjiaBHOM jacHa JiHTOJiOHiKa pa3JiHKa, Koja
je Y rpat)H Kap6oHCKHX Hacliara Yy 3iiaTiioj Mepn ncnoJbeHa, aJiH h>hxobo oj;isajan>e Ha
TepeHy HHje 06aBJbeHO, nero cy na npHJioacenoj reoliouiKoj KapTH npHKa3aHe je-
fIHHCTBeHO.

riocTojaibe ropiLer Kap6oHa Ha obom TepeHy HHje yrBpt)eiio.

KjiacTHMiia (])annja

OBa cj>annja je Haj3acTynjbeiiHja h 3ay3HMa iiajBehii jjeo HcnHTHBaHor noj(pylija.
”pejiCTaBJi>enaje ileni'iapHMa cy6rpayBakKHor hrpayBakHor NMa, tjihhobhthm uikpnjb-
HHVB, ajieBpojiHTHMa h peTko koOHrJioMepaTHMa. B0Oja cy6rpayBakHHX h rpayBakHHX
neiiFiapa napnpa ojj ceetdio-cHge jjO Tamiio-njiase. Mel)yTHM, jjy>KHM jjejcTBOM aTMOc-
4>epHJiHja, OHa ce meH=a h na hckhm MecTHMa npejia3H Y >Kylly, xyTO-CMeljy h npiien-
KacTy HHjancy, HajBepoBaTHHje 36or npncycTBa Fe KOMnoHeHTe.

Boja cejiHMeiia'ra CI>HHHe rpanyJianHje je CHBa jio TamHO CHBa, ajin y iiidkhm jjejio-
BHMa, Kojn 6h moi'jih ojjroBapa’rii jjoilcm Kap6oHy, iipeoBJiafpyjy 3ejieHe HHjaHce, a cTeHe
ce OjiJiHKyjy HeuiTO BehoM HBpcrohoM. ripejia3 H3Mery jejjiiHX KJiacTH'ilinX cTeHa y
jipyre je nocTeneH iUtO ce jacHO yoTaBajio h npHJiHKOM TepeHCKHX Hcipa>KHBaii>a h to
napoHHTO H3Mef)y ajieBpojiHTa h kBapijHHX neiunapa.

lleui’iapn cy Haj3acTynjbeHHjH ’uian KJiacrn'ine cjjannje. Y cbokom cTaiby cy cHBe
j(o TaMHO cHBe 60je ca iuiaBH'iacrHM HHjaHcaMa, BeoMa ‘iBpcrH, HapoHHTO akKO HMajy
noBHiueH cajjp>Kaj KBapija. JacHO cy ycjiojeHH Yy cjiojeBe jje6jbiine ojj 5-20 cm, jjok ce
KOfl cy6rpayBaKHHX neiiFiapa necTO 3ana>Ka h MacHBaH H'irjiej™.

/1,pyro MecTO no 3acTynjbeHOCTH 3ay3HMajy ajieBpojiH TH. BOja hmBapnpa 0jj njiaBH-
‘facre h CHBe, a MecrHMH'uio CKopo h j[o npne. MsrpaljeiiH cy 0j( chthhx spnana KBapna
h cepHii,HTa, KojH cy Besaim rjiHHOBHTOM cyncraimoM. MecTHMH'ino cy Clia6o ymKpnjbe-
hh, MCKanii h JiakKO ce nenajv y TaHKe njio'inne no paBHHMa uiKpHIbaBOCTH, jjok ce noj®
jiejcTBOM aTMOccftepiuiHja pacnajiajy y rjiHHOBHTy Macy. J'e6jbHHa cjiojeBa ce Kpehe oji;
HKQIIHKO MHIJIHMeTapa 110 HeKQIIHKO HeilTHMeTapa. 11IKpHIbaBH KJIHBa*, y OBHM CTe-
HaMa, JiaKO ce mo*c 3aMeHHTH 3a cjiojeBHTOCT, 360r 'iera ce Mopa o6paTHTH noce6Ha
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Cji. 2. reojiouiKa KapTa h cry6 HenHTHBaHor TepeHa

Fig. 2. Geologic map and column of the study area

Cji. 3. TeojiomKH npot})HJiH HcnHTHBaHor TepeHa
Fig. 3. Geologic sections in the study area
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na»;iba npHJIHKOM TepencKHx Mepeiia. riope”™ uiKpHJbaBor, Jieno je pa3BHjen h KiJiiiBa>K
aKcnjajiHe noBpuiH, a aKO cy 06a KJiHBa>Ka 3acTynjbcna y ijihhobhthm niKpnjbnnMa,
onjia ce CTeHa pacnajia y (jiparMeirre uiKkOJbKacTor npejioMa h oiutphx HBima.

y kjiacTHTHMa cy TaKolje 3ana»ceHe rpa/iannona, Koca h yHaKpcHa cjiojeBHTOCT.
rioner/ie ce nojaBJbyjy h yjionmn Kpe'in.aKa h jioJioMirra. KjiacTii'ine Hacjiare Kap6oHa
HHHe noflHiiy h noBJiaTy cpejjiLe Kap6oiicKHM Kpc'iibaniiMa. FeHcpajnio y3eTO y 3anaj(-
hom h hctohhom jiejiy Tepena y cacmraBy CancKor najie030HKa npeoBJia})yjy KJiacTH 'iiie
cTeHe rpy6jber 3pHa, ay ceBeponcTO'iiioM KJiacTHTii cjjHiinje rpaiiyjiaiiH je.

ripeMa npeTxoj~"HHM pajjoBHMa c})ociijiohociiii cy cbh cejiiiMeiiTHii 'uiaiioBH oBor Cj)a-
Hiijajiiior KOMnJieKca. H's c})()chjioiiochiix Hajia3HiuTa y iienocpejinoj 6jih3hhh 0BOr Tepe-
Ha (KpaiiHH iiotok h iiotok J(peHOBan) ojipejjeiiH cy KopaliH h 6paxHonoj(H Kao: Ortho-
tetes radiata, M eekella eximia, Chonetes carbonifera, Schizophoria resupinata, Echino-
conchus punctatus Chaoiella gruenwaldti, Marginifcm cf. pusilla, Neospirifer cameratus,

Spiriferina corunae, Fenestella rudis h j(p.
Kap6uiiaxiia <|)ailiija

i IpejiCTaiiJbeiia je yrjiaBHOM Kpe'iu,aniiMa Kojn cy 3acTynjbeHH y Maiboj Mepn y ojj-

Hocy na KJiacTHHHy c{)aunjy. Ha iipov'iailanoM Tepeny 3ay3HMajy ncTO'ine h jyroncTO'ine
flejioBe, h to: nojjpy*ije oko Jie»:HiuTa "Bpjjo™, 33THM PyibeBHijy h jyacne jjejioBe JaKa-
pmie Koce, Te ATjmjHHY Kocy, Ko3hh h IlIKopaii, a Ha jyry, 3ana»:eiin cy y nojipy'ijy
ByKyjbe.
HenpaBHJinor o06jiHKa, tbpjih cy h »ciuiaBii, Te ce KOMajjH TeuiKo ojjBajajy. HenpaBHJinor
cy JioMa, a 6oja hm ce Kpehe o0jj ciibc jjo TaMiio njiaBe. nojefIHHH jjejioBH Kojn cy opyjj-
ibeHH h JIHMOHHTHcaHH, HMajy MpKO-CMel)y 60jy pa3JiH'iIHTor HHTeH3HTeTa. I'pannna
ipiMa 3ana>Keii h nocTeneH npejia3 Kpe'iibaKa y KJiacTH'iue cTeHe, Kao h JiaTepajiHe
H3MeHe ¢ rjiHHOBHTHM iiiKpHJbHHMa h ajieBpojiHTHMa. OBaKBH ojinocH cy 3aiia>KellH y
pyflIHOM JiexcHimy IllKopau,.

Ha yceu,HMa rpace HOBor nyra Kojn bojih ojj pvjinor jioKHiina "Bpjjo” y jiojihhv
CTape PnjeKe koj; KpenibaKa je 3ana»ceiia jacno H3pa>KeHa cjiojeBHTOCT, jjok je y BehniiH
cjiv'iajeiia oHa 'ieCTO 3aMacKHpaHa noBpuiHHCKHM pacnajiaibeM caMe CTeHe. Ms ejieMe-
HaTa najioBa h npy>Kaiba cjiojeBa, KOHCTaTOBana je TCKToiiCKa iiojiyjjapnocT ¢ KJiacTH'i-
hhm HacJiaraMa, Kao h Me”~yco6im KoiiKopjtanTHH ojihoch.

Ha y3BHUieiby PyH>eBHija (5 km jy*HO oj® pyjjHHKa "JBy6Hja") aHKepHTH3aijHja je,
jiyac BejiHKHX nyKOTHHa, 3axBaTHJia Kap6oHaTHy Macy y 3HaTHHjeM o06HMy. llpoijecoM
OKCHj”ai"Hje, aHKepHTH3HpaiiH j~eJioBH cy npeuuiH y Beha naroMHJiaiba jihmohht3. Kap-
GoHaTHe CTeHe cy jh0o6pHM jjcjiom npeTpnejie iiaKiiajinv iipeKpiicTajiH3aniijy, a 3iiaTHO cy
h TeKToiiH3HpaHe, jep cy HcnpecenaHe Mpe*oM iiyKOTHHa HcnyibeHHX KajmHTOM, jjojio-
MHTOM HJIH aHKepHTOM.

Cej*HMeHTOJiouiKHM aHaJiH3aMa je ymipljeHo jja cy najBehHM jicjiom opraHoreHor
nopeKJia. Y okojihhh JLy6nje, noce6no y jy*"HHM pvjumiTHMa, npnMeheno je j(a caj(p>Ke
MHoro TpoxHTa KpHHOHj*KHX jjp>KaKa, a y npeflejiy ByKyjbe, y TaMiioiuiaBHM Kpemba-
ijJHMa, 3ana>KeiiH cy 6pojHH npecenn Kpe'iii>a'iKHX aJirn. HponecH iipeKpncTajiH3annje,



aHKepHTH3aiuije, Kao h TeKTOHCKa omTeheita y mhofhm KapGoHaTHHM ipoMajiaMa
jiecJjopMHcajm cy hjih 3HaTHO ouiTeTHJin d)ochjihh MaTepHnaji Kojn cajip>Ke.

HnaK Ha 0CHOBY uocajjauiH>HX Hajia3a c})ocHJia H3 JioKajiHTeTa: Pyu>eBHii;a, py3HiiiTe
Ko3HH, TpoMe~a, PejjaK, JaKapHHa Koca, JepKOBaria, BaTKOBIijH, Orapa PnjeKa h Illko-
pai;, Te h JioKajuiocTH ByKyjba, oj( Kojnx ce iickh Halia3e y iieiiocpejinoj 6jih3hhh hciiii-
THBaHor Tepena, ojipetjen je BehH 6poj Kopajia, 6paxnonojja h kohojjoiith (Spirifer trigo-
nalis, Cyathocmnia rushiana, Koninckophyllum katzeri, Gnathodus bilineatus, Neoprioni-
dus singularis, Gnathodus commutatus nodosus, Angulodus walrathi, Lophophyllidium pro-
fundum, Linoproductus cora, Chaettetes radians, Einophyllum camicum, Chonetes carbo-
nifera h j(p.), na ocnoBy Kojnx je ca CHrypnoiuhy yTBpt)eiia Kap6oncKa crapocT obhx
KpenitaKa.

Y ojiiiocy Ha Kj'iacTH'ine jiejioiie, Kap6oHaTHe HacJiare 3ay3HMajy npeTe>KHO BHiue
jiejioBe Kap6oHCKor KOMnjieKca, a npeMa c})ayiiHcrn'iKOM cajip>Kajv BehnnoM 6h npniia-
flajiH cpejjibeM Kap6oHy.

3a jioka3HBari>e Kap6oHCKe crapocTH najieo30jcKHX nacliara Kopiuuhene cy 03-
pejj6e paiinjnx HCTpaaKHBana h to: KopaliH - KocTHh-riojiropcKa (1955), 6paxn-
onojjH - Simié¢ (1940a) n Stojanovi¢c-Kuzenko (1966/67); koiioj;ohth - Spasov i
Filipovi¢ (1966).

JJ,e6jbHna hm Bapnpa oji hckojihko jio BHiue jieceTiiiia MeTapa.
<I>annja MapHiicKH\ Jie>KHmTa >kc.lc3HHX pyjla

oBa pvj(iia JiOKnnrra Be3aHa cy KaKO 3a kiJiacTH'iiie, TaKO h 3a Kap6onaTHe Hacjia-
re. HaKO cy HajBehHM jiejioM HenpaBHJiHe Mopc~ojiornje, Y KliacrHMiiHM cTeHaMa mccth-
mhmho NoKa3yjy crpaTHc})HKanHjy h KoiiKopjjairrnocT npeMa okojihhm nacjiaraMa. v
iiciiocpejuioM KOHTaKTy pyjje c jajioBHiioM, ‘iecro ce jaBJta nojac raMiiocHBHX rJiHiieHiix
iuKpHJtaua jje6eo 5-7 cm. Y iiojihhh TakBHX jioKinirra Mory C€ 3ana3HTH npocjioju;H
cHBor jio TaMHocHBor cHjiepirra, jic6cjinx HeKQJHKO neirriiMeTapa. Y pyjimiiTy Bpj~o, y
pyjliioM Tejiy "AjiaMyuia", cliojeBH rjiHHOBHTHX UiKpiuhana napyiuaBajy KOirrHnyHTeT
pyjjne mMace, npn ‘ieMV ce jacHo 3ana>Kajy CMeibHBaiba cjiojeBa Chjiepn'ra ca cjiojeBHMa
rJIHHOBHTHX IUKpHJbaija.

PyjjHa JioKHiirra Be3ana 3a kap6oHa'rae Crene, reojiouikH h reneTCKH cy ycKO uoBe-
3ana ca Jie>KHurraMa y KjiacTHHHHM CTenaMa, j~ok ce pa3JiHke yYoHaBajy caMO y Mopc})o-
jiornjn pvjliinx Tejia. Ona cy y Kap6oHaTHHM CTenaMa 3iiaTHO Maiba h He noKa3yjy
cJiojeBHTOcr, a Mel>yco6iin koHTakT MoO=*e 6hth ouiTap hjiii nocTeneH, na ‘'iaK h
1ieflOBOJbHO flec})HHHcaH.

CBa CTpa'rarpac})CKa, ccj* nMenTOJioiiiKa, najieoirrojiouiKa, iie'rpoJioiiiKa, reoxeMHj-
CKa h MHHepojiouiKa HcnHTHBaiba roBope hckjbv'ihbo o MapHHCKOM nopeKJiy CHijiepirra y
jie*HiuTHMa CaHCKor najie030HKa (H3y3eTaK HapaBiio HHHe >kh'iiic nojaBe cHjjepHTa).

IHEPMOTPHJAC

|IepMO'iijacKC TBopeBHHe (PT) jiokc jjHCKopjjairnio npeKO crapnjHX Kap6oncKHX
nacjiara. CejjiiMeiiTH oBe cTapocTH cy jjocra MaJdior npocTpaHCTBa, a iisjiaimn cy Mel)y-
co6ho npiuiH‘iiio yjjaJbeiiH. Mau.e nojaBe ce Hajia3e y C3 j(ejiy TepeHa (npocTop H3Mei)y



IlpoKona h MHJiojHu;e) h to y KOHTaKTy ca flOHjOTpnjacKHM TBopeBHHMa 3a Koje cy Be-
3ane nocTyniiHM npejiasoM, 33thm, Kao H30Ji0 BaHe ep03HO0OHe Kpne y ncinpajiHOM jicjiy
jicbhm Jiojihhckhm iia/pniaMa pe'inne EaTKOBane, na noTe3y 03 kotc 283 /io ymha Co-
noTHHi™e, jom cy yTBpi>eHe oko peBHpa pvjiiiHKa h HacejLa CTapa PnjcKa, Kao h y iioji-
pyiijHMa llajheBHHa h ByKyjba y KpajmeM jy>KHOM rpaHHHHOM flejiy Tepena.

llepMOTpHjacy CancKor najie030HKa iipnnajjajv u;pBenH h cbctjioijpbciih KBapmm,
chhho jjo rpy6o3piiH iieiiniapn h KBapu,im KOHrjioMepaTH, a iieiirro pelje h rjiHHOBIrra
mKpHJIbi*H. Y iniiKHM jjejioBHMa jiHTOCTpaTHrpacJjcKor CTy6a 3acrynjbeim cy KBapijiiH
nemiiapH ca rjiHHOBHTHM hjiii BanHOBHTHM bo3hbom, a y BHmHM, OBe nacjiare cy npejj-
CTaBJbene jbvfimiacTHM nenniapiiMa, npBeiiHM rjiHiioBHTHM iiikKpHJbijiiMa n ijpiieiiHM jjo
jby6iiTacTHM ajieBpojiiiTHMa. Ochm kjiacTHHHHX Hacjiara jaBJbajy ce jom h »cvtompkh
mynjbHKaBH jjojiomhth'iiih Kpc'iibaijH, ajiH cnopajiHViiio h to iiaj’liemhe y bhjjy rne3ji;ac-
thx iiaroMHJiaiba hjih pe~e npocjiojaKa.

CjiojeBHTOCT hm je naj'iemhe 3aMacKiipana noKpHBenomhy Tepena BcreTaijHjoM h
HOBpmiiHCKiiM pacnaj*aibeM CTena, a npoceHHa jte6ji5Hiia nponeibyje ce na oko 150 m.

llepMOTpHjacKH cejjiiMciiTH cy cjjocHjmo CTepHJiim h ibHXOBa CTapocT je ojjpe”ena
lia ocnoBy cynepiiO3Hii;HOHOr nojio>Kaja npeMa Kap60oHCKHM nacjiaraMa (jjHCKopjjairran
oj*hoc) h ckhtckhm TBopeBHHaMa (nocTynaH npejia3).

OBe ce nacjiare pa3JiHKyjy ojj ckhtckhx cejjiiMenara no ToMme mTo He cajp>Ke cfio-
cHJie h mTo y cbom cacraBy HMajy jiaJieKO BHme KBapna.

TPHJAC

I1o npocTpancTBYy, oj(Max H3a Kap60oHCKHX cejuiMenaTa nadia3e ce TpnjacKe Hacjia-
re, Koje cy na iinipeM npocTopy H3BaH HcnHTHBanor Tepena KOMnJieTHo pa3BHjene. Ka-
paKTepmiie hx 3HaTHa c})anHjajiila pa3HOBpcHOCT. J1,0ib0TpHjacKe nacjiare jihtojiouikh h
najiecoHTOJioiiiKH ojjroiiapajv jipyniM ckhtckiim TBopeBimaMa y ajinCko- jjh11ap CKoj 06-
JiaCTH, 3a 31IH3HK je KapaKTepHCTHHail Kpe'llba'lKO—JJOJIOMHTCKH pa3Boj, 30K cy y Jiaj*H-
HHKy, ochm Kap6oHaTiio KJiacTH'imix nacjiara, 3acTynjbene n TBopeBHHe ByjiKaHO-
reno-cejjHMeiiTHe cjiopMaijHje. H h*h /jcjiobh ropmer rpiijaca cy iipejjcTaBJbemi Mera-
jiojjohckhm Kpe'iii.aijHMa h ByjiKaiioreiio-KJiacTH'iiiHM nacjiaraMa, a bhiiih jjcjiobh,
rjiaBIIHM 1HOpH'IKHM JJOJIOMHTOM.

Y HciiHTHBaHoj o6jiacTH oji TpnjacKHX Hacjiara cy 3acTynjbeHH caMO ckhtckh h aHH-
3HjCKH CejIHMCHTH.

JJoifaH rpnjac (CKHTCKH Kax)

JI1,0ib0TpHjacKe TBopeBHHe 3axBaTajy ceBepne jjejioBe TepeHa, Tj. nojjpv'ije nsMeljv
BHHorpafla h TonajioBHha 6p/ia, oahocho, TepeHe ceBepHo o™ TaHKe Koce, By3yKa,
llpaHHha h Jlhiihiic, 3arnM jiojimia noTOKa AcarHiiu,a h Bojiapnha, a hpeMa ceBepo3a-
naj™y npy>Kajy ce jjo Mnjiojmja, rjje ce Hajiade y KOHTaKTy ca nepMOTpnjacoM.

CKHTCKe Hacjiare imcy paiii'uiaH.eiie Ha cajcKe h KaMiuiJicKe cjiojeBe, nero cy H3-

iieTporpac}jcKHX 'uianoBa Kojn cy y ibHMa 3acTynjbeHH h najieociiTOJiomKHM noKa3aTe-
JbHMa, TO J"\OHeKJie MOrJIO H3BeCTH.



To cy jjo6po ycjiojenn ccjjHMeHTH y KojHMa ripeoBJiat)yjy KJiacTHTH h to: JByé6ii‘iac-
th, gpBeHH cepnmiTCKo KBapniin neni‘iapH, cjia6o iiiKpHJbaBH LipBeHKacTOJhy6H'iacTH,
peije chbh, ajieBpojiHTH, Te tjihhobhth niKpiiJLinii, Kojn 6h BHiue ojjroisapajiii cTapnjHM
ojjejBHHMa j;on>er Tpnjaca, Tj. cajcKHM cliojeBHMa, jep cy y thm cejiHMenrnMa nai)eiiH
(IK)chjih Kojn cy KapaKTepHCTHHHH 3a Taj ojjejtaK jjoiter Tpnjaca (Claraia clarai, Unioni-
tes fassaensis, U. canalensis, Neoschizodus praeorbikcularis, Hoemesia sociali$).

Y npaBny C3, npeMa j(ojiniih PaBCKe, npeKO kJiacTii'ine cepnje jiokc npiieiikKacTH
j(o ji>ye)HgacTH, BHiue chbh, chbo CMei)ii h iuiaiiH'iacTH jianopoBHTH Kopenibaipi, Jiaiiopnn,
nJiOHacra HiKpHJbaBH kpemi>amH h b3iihobhth neirriapH, ca ojuiHkaMa KaMiiHJia, OBe
Hacjiare KOHTHHyHpaHO npejia3e y aHH3HK. Y H>HMa cy nal)eiiH cpocHJiiiH ocraHH KaM-
nHJia (Bakevellia incurvata, Costatoria costata, Neoschizodus laevigata, Natiria costata,
Turbo rectecostatus, Tirolites sp.)

HaBejjene najieoHTOJiouiKe ojipejjée jjoiBOTpnjacKe cpayiie npejiCTaBJtajv jjeJiom
hob MaTepnjaji, aj*ejioM je paHHje ojjpeheH (MyjjpeHOBHh, 1988).

Y iiejiHHH, jjorboipHjacKH cjiojeBH cy jaKO nopeMeheriH, KaKO npeMa nojio>Kajy TaKO
h npeMa najjy cjiojeBa, jjok y jjojiniih PaBCKe Ta nopeMehenocT HHje y TolJiHKoj Mepn
H3pa*eHa. npn6jiH>KHa j*e6jbHiia JJOKDOTpHjackKHX Hacjiara HHje morjia 6nhth yTBpl)eHa,
ajiH ce npoiien>yje Ha oko 500 m.

CpcgibH rpnjac (aiiionjcKH Kar)

AiiH 3HjcKH cejiHMeHTH jreMKE KOHKOpHaHTHO npeKO j?0H>OTpHjackHx h Hajiade ce y
KpajibeM ceBep03anajiHoM j?ediy HCNHTHBaHOr nofipyHja (npocTop H3Mehy Bpxa Pej*aK h
flodiHHe KonpHBHHire). H3ipal)eHH cy yrjiaBHoM 03 jjojiomHTa h MaibHM jjejiom 03 Kpen-
H>aKa. 10 cy chbh, HJiaBH'iacTOCHBH, noneKajj t3mhochbh jjojiomhth, yrJiaBHOM BanHOBH-
th, a H3Mei)y jjojiom hthhhhx cjiojeBa yoHena je nojaBat 3mhochbhx jjo UPiMX po*nai;a.

~ojiomhth CY o6hhho jJJOBPO ycjiojeHH Y cjiojeBe, 'INja Ce j(esjbima Kpehe y rpa-
HHi;aMa ojj iickojihko i"eliTHMeTapa jjo 6aHaka j(€6ejnix noneKaji h sHine ojj jejpior meT-
pa, a nojaBJbyjy C& h Kao MacHBHH HsjiaiiHH. AiiH3HjcKa cTapocT jpjioMmHTa Ojipeiieria je
He caMO Ha ocHoBy cynepnO3Hi;HOHOr nojio”caja npeMa ckhtckhm, oj~hocho, ji3j;hhckhm
HacjiaraMa (y 06a cjiynaja ojjhoc je KoiiKopjiaiiTan), Hero h na 0OCHOBY MHKponajieoHTO-
jioihkhx aHajiH3a BanHOBHTHX jjojioMHTa Y KojHMa j€ Ojjpeiiena mMHKpocjjocHJina 3ajejj-
HHija: Solenoporaceae, Codiaceae, Cyanophyta, Glomospirella, GJomospira, Haplophragmi-
um, Tetrataksis, Noendothira, a ojjpeijeiia je n BpcTa Meandrospira dinarica (ojjpejjéa C.
naHTHh—H poflaHOoBHKh npem a NOjjaijHMa y paj;y Jypnh, 1970). OBa MHKpoc})ocHIiHa 3a-
jejjnima, npema C. llanTHh-HpojiaiioBHh, jjoka‘iyje aHH3HjcKy cTapocT oBse jiojiom ht-
CKO-KpenibaHKe cepnje.

CMaipa ce j;a ce jje6jbHiia aiiH3HjcKHX cefl[HMeHaTa, Ha KapTOM 06yxBaheHOM Tepe-
Hy, Kpehe y rpaHHijaMa H3Mel)y o~ 150-200 m.

KBAPTAP
KBapTapne Hacliare cy npej(CTaBJbeiie ajiysHoHom, Kojn je pa3BHjeH jjv>k noTOKa

Bojiapnha, AcarHHija, KoiipHiiiinnc, BaTKOiia'ie, MyiiiTaiiime, CTape PnjeKe h Je3e-
pHHa.
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STRATIGRAPHY OF THE AREA BETWEEN
DONJA LJUBIJA AND MOUNT MAJDAN

by

Vojislav Mudrenovi¢ ‘and Drazenko Nenadic

The work is presenting local geology of the area betvveen Donja Ljubija and Mount Majdan, SW of
Prijedor, including physical setting, investigation history, and stratigraphic features. The ground is com-
posed of Lower and Middle Carboniferous clastics, Perrao-Triassic, Anisian, carbonate facies. All stra-
tigraphic units, excluding Pemio-Triassic ones, have been evinced by respective paleontological finds.

Kcy words: Stratigraphy, Lower and Middle Carboniferous, Permo-Triassic, Lower Triassic, Middle Tri-
assic, Donja Ljubija, Mount Majdan.

INTRODUCTION

Investigations in this area were carried out in 1989 for the graduation thesis of the
second named author, and additionally in 1990 and 1991. Field prospecting was based on
a topographic map on scale 1:25,000, and the collected structural information was used in
preparing the fabric contour and point diagrams.

From the voluminous data covered by the work, this paper will present only the
chapters on geography, investigation history, stratigraphic features, and references.

The chapters on metamorphism, structural features, mineral and ore occurrences, geo-
logic history, will be presented in one of the following issues.

PHYSICAL SETTING AND MORPHOLOGY

The study area has a surface of 50 km on the Sheet Prijedor PDL 33-118, after the
Greenich division, of northwestem Bosnia (Fig. 1). The area is located west of Ljubija,
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University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and
Paleontology, Kamenicka 6, Belgrade.



from Surkovac in the north to Gomja Ravska in the west, Batkovid and Stara Rijeka in
the south, Atlija, Tomi¢ and Central Ljubija Rudista in the east and southeast.

Morphologically, the area is a low rolling country at the altitudes between 177 m
(Volari¢ brook valley) and 527 m (Runjevica peak).

Other high points are Tromeda (el. 503 m), Dujin Grob (el. 463 m), Osredak (el.
368 m), and Redak (el. 503 m).

The surface hydrographic system consists of the brooks: Volari¢, Asaginac, Bat-
kovaga, Zunski Potok which is impounded to form Zunsko Lake, Cengin Potok, Ljevarev
Potok, and Garavicki Potok. All these streams are drained by the Sana River.

REVIEW OF EARLIER INVESTIGATIONS

The geology of northwestem Bosnia, primarily Paleozoic terrane, has been much
studied mainly for its economic ore reserves.

First geological prospecting in the region was carried out by Mojsisovics and the re-
sults published in the Fundamental Geology of Bosnia and Herzegovina (Mojsisovics
et al., 1880). Paleozoic rocks of Ljubija surroundings are presented in more detail, be-
cause iron ore occurrences of economic value were noted. Werfenian sandstones and
schists are mentioned to have been developed marginally on Paleozoic formations, and
Triassic limestones and dolomites in the northem border areas.

Katzer (1910), described in detail iron deposits of Bosnia and Herzegovina, with
those at Ljubija exhaustively presented as found in many local sections and chemical
analyses.

Katzer (1926), published the Geology of Paleozoic Terranes of Bosnia and Herze-
govina. Within the Sana Paleozoic complex, he separated phyllittic schists, sand-schistose
development, Carboniferous limestones, red Permian sandstones and conglomerates, and
the tectonic pattem characterized by conflicting "Dinaric features with Bosnian cross
trend".

Simi¢ and Pavlovié¢ (1939), mapped central Paleozoic parts around Ljubija Mine
and separated several types of sandstone, schist, and dolomite and limestone. Ore fields
are divided on the type of mineral ore.

Kosti¢-Podgorsky (1955), made significant paleontological identifications of Pa-
leozoic fossil material, which helped the systematisation of Lower and Middle Carboni-
ferous units of the Sana Paleozoic deposits.

Mari¢ and Crnkovié¢ (1961), studied in detail basic lithological units of Paleozoic
series in Ljubija area and were first to indicate with precision the mineral ratios in diffe-
rent rocks.

Stojanovi¢-Kuzenko (1966/67), published the identified Carboniferous fossil
fauna, collected from different localities of the Sana-Una Paleozoic complex, of the
likely Namurian and Bashkirian and Moscovian ages.

Spasov and Filipovi¢ (1966), sampled at Redak Carboniferous limestones which
contained conodonts of the upper Lower Carboniferous.



Juri¢ (1968), presented geologic features of Triassic rocks between Donja Ljubija
and the Japra River in the west. He wrote that Lower Triassic was developed in clas-
tic-dolomitic facies, and Anisian in calcareous-dolomitic microfacies.

Juri¢ (1971), in a geological study of Paleozoic rocks in Sana region, presented
stratigraphy of the Paleozoic, paleontological determinations, and systematized all ava-
ilable data on the iron ore deposits in Paleozoic formations of the region.

Mudrenovi¢ (1988), referred to the significance of shells in the stratigraphy of the
Lower Triassic of Bosanska Krajina. He mentioned reliable paleontological evidence in
the Lower Triassic series, in the westem border area, for division of two biostratigraphic
zones: Claraia clarai Zone and Eumorphotis venetiana Zone.

The documentation fund of Ljubija Mine includes many reports which are unpub-
lished and little used for reference.

STRATIGRAPHY

The study area is a terrain of Paleozoic, Lower and Middle Carboniferous deposits,
transitional Permo-Triassic sediments, and Triassic formations of Scytian and Anisian
ages, and alluvial deposits of the Quatemary (Figs 2, 3).

LOWER AND MIDDLE CARBONIFEROUS

A large part of the Sana Paleozoic terrane consists of Carboniferous deposits.
Though generally monotonous, petrographic units could be distinguished on the facial de-
velopment. The manifested lithological and facial differences were used as a criterion by
the earlier researchers in giving them respective stratigraphic ages.

Thus, three facies have been distinguished in the Lower and Middle Carboniferous:
clastic, carbonate, and facies of marine iron ore deposits. The criterion for their differen-
tiation was the fairly clear lithological unlikeness, notable in Carboniferous deposits but
not separated in fleld, mapped together in the presented geologic map.

The presence of Upper Carboniferous formations has not been recognized in field.

Clastic facies

This facies is prevailing in the study area, represented by sandstones of subgrey-
wacke and greywacke types, argillaceous schists, siltstones, and infrequent conglomerates.
Subgreywacke and greywacke sandstones vary in colour from light gray to dark blue.
Where long exposed to atmospheric effects, however, the sandstones changed locally into
yellow-brown or reddish shades, probably affected by Fe-component.

Sediments of fine granulation are gray to dark gray, or dominantly green and more
compact at low levels that could correspond to the Lower Carboniferous. One type of
clastic rocks was observed in field to gradually pass into another, particularly siltstones
into quartzy sandstones.



Sandstones are prevailing in the clastic facies. Fresh rock is gray to dark gray with
bluish shades, very compact, particularly that with high quartz content, clearly stratified in
5-20 cm thick beds; only subgreywacke sandstone is massive.

The second highest are siltstones, bluish or gray to almost black in places. Siltstones
consist of small quartz and sericite grains in clay matrix, sporadically slightly schistose,
soft and readily splitting into thin plates at cleavage planes, or weathering into clay mass.
The beds vary in thickness from a few millimetres to several centrimetres. Schistose
cleavage in these rocks is easily mistaken for bedding, which can be misleading in field
measurements. Besides schistose, cleavage at axial planes is well developed; where both
are present in argillaceous schists, the rock is disintegrating into fragments with shell-like
break and sharp edges.

The pattems noted in clastics are graded, cross or criscross bedding. There are occa-
sional enclosures of limestone and dolomite. Carboniferous clastic deposits lie both under
and over Middle Carboniferous limestones. Generally, coarse-grained clastics prevail in
the west and east of the Sava Paleozoic terrane, and finer-grained rocks in the northeast.

All sedimentary units of this facial complex have been reported as fossiliferous.
Corals and brachiopods identified in fossil localities (Kranin Potok and Drenovac brook)
near this terrane are: Orthotetes radiata, Meekella eximia, Chonetes carbonifera, Schizo-
phoria resupinata, Echinoconchus punctatus, Chavielly gruenvaldti, Marginifera cf. pusilla,
Neospirifer cameratus, Spiriferina corunae, Fenestella rudis, etc.

Carbonate facies

This facies is represented by limestones, and is less widespread than the clastic fa-
cies. In the study area, it is developed in the east and southeast: around the Brdo deposit,
Runjevica and southem area of Jakarina Kosa, Alijina Kosa, Kozin, and Skropac; and in
Vukulja area in the south.

Limestones are dominantly massive rock occurrences in various irregular forms, hard
and tenaceous, resistant to shock. The break is irregular, and colour from gray to dark
blue. Mineralized and limonitised portions of rocks are in all shades of dark brown co-
lour. The limestone boundary to clastics is usually sharp, tectonic, though in some out-
crops limestones gradually pass into clastic rocks or laterally into argillaceous schists or
siltstones. This relationship was observed in Skorac ore body.

In cuttings of a new road leading from Brdo ore deposit to the Stara Rijeka valley,
limestones are well stratified, unlike the generally blurred bedding by the weathering
rock. The bedding dip and strike elements suggest structural identity with that of clastic
deposits, and their unconformable interrelation.

On Runjevica rise (5 km south of Ljubija Mine), ankeritisation is well in progress
along large fractures. The ankeritised rock, affected by oxidation, has transformed into li-
monite accumulations. Carbonate rocks have undergone subsequent recrystallization, and
are much crushed, being inersected by a network of fissures filled with calcite, dolomite
or ankerite.



The organogenic derivation of rocks has been recognized in sedimentological analy-
ses. Near Ljubija, particularly in the southem ore deposits, carbonate rocks contain plenti-
ful trochites of crinoid stems, and in Vukulja area, numerous sections of calcareous algae
were noted in dark blue limestones. Tlie processes of recrystalization, ankerisation, and
structural deformation in many carbonate rock bodies affected or much damaged the con-
tained fossil material.

Nevertheless, from many fossil localities: Runjevica, Kozin ore deposit, Tromeda,
Redak, Jakarina Kosa, JerkovaCa, Batkovci, Stara Rijeka, Skorac, and Vukulja, many of
which are near the study area, a significant number of corals, brachiopods and conodonts
have been identified (Spirifer trigonalis, Cyathocarinia rushiana, Koninckophyllum katzeri,
Gnathodus bilineatus, Neoprionidus singularis, Gnathodus comutatus nodosus, Angulodus
walrathi, Lophophyllidium profundum, Linoproductus cora, Chonetes carbonifera, etc) and
used in giving the limestones the Carboniferous age.

In relation to clastics, carbonate rocks prevailingly lie higher in the carbonate com-
plex and, based on faunal content, are given the Middle Carboniferous age.

For corroboration of the Carboniferous age of Paleozoic deposits, previous identifica-
tions were used, viz.: corals (Kosti¢-Podgorska, 1955); brachiopods (Simi¢, 1940a;
and Stojanovi¢-Kuzenko, 1966/67); conodonts (Spasov and Filipovi¢, 1966).

Carbonate rock deposits vary in thickness from a few to tens of metres.

Facies of marine iron-ore deposits

These ore deposits are associated with both clastic and carbonate rock deposits.
Though largely of irregular morphology, ore deposits in clastic rocks are locally stratified
and conformable with adjacent deposits. A zone of dark gray argillaceous schists, 5-7 cm
thick, frequently occurs at the contact with gangue material. These deposits are underlain
with interbeds of gray to dark gray cm-thick siderite. Argillaceous schist beds in Adamu-
Sa ore body of Brdo ore deposit disturb the continuity of ore mass; altemating beds of
siderite and argillaceous schist are clearly visible.

Ore deposits in carbonate rocks are geologically and genetically closely related with
deposits in the clastic rocks, the only difference being in the morphology of ore bodies.
Those in carbonate rocks are smaller and unstratified, in sharp or gradual or poorly de-
fmed contact with adjacent rocks.

All stratigraphical, sedimentological, paleontological, petrological, geochemical and
mineralogical examinations indicate the marine origin of siderite in deposits of the Sana
Paleozoic terrane (of course, with the exclusion of siderite veins).

PERMO-TRIASSIC

Permo-Triassic formations (PT) are unconformable over the older Carboniferous de-
posits. The extent of these sediments is small, with outcrops quite far one from another.
Small occurrences have been located NW in the area (between Prokop and Milojica) at



the contact with Lower Triassic formations into which they are gradually passing, and as
isolated erosional remnants in the centre (Cme Lipe and BasCine); in the south, they can
be traced in a narrow strip along the left valley-side slope of the Batkovaca, from hill
283 to the Sopotnica mouth, and in Paljevina and Vukulja areas in the extreme south.

Rocks recognized as Permo-Triassic of the Sana Paleozoic terrane include red and
light red quartzy, fine to coarse-grained sandstones and quartzconglomerates, and less
common argillaceous schists. Low in the lithostratigraphic column lie quartzy sandstones
with glay or calcareous matrix and, in the upper, these deposits are represented by violet
sandstones, red argillaceous schists, and red to violet siltstones. Apart from clastic depo-
sits, there are yellow-brown dolomitic limestones, only their occurrence is sporadic in the
form of nest-like accumulations or rarer interbeds.

The bedding is mostly concealed under vegetation cover and weathered rocks, and
average thickness is estimated at about 150 metres.

Permo-Triassic sediments are without fossils; their age was established upon pre-
sumptions of the superposed (unconformable) Carboniferous deposits and Scythian (gra-
dual transition) formations.

These rocks differ from Scythian sediments in being sterile of fossils and in having
a much higher quartz component.

TRIASSIC

The next most widespread after Carboniferous sediments are Triassic deposits which
are completely developed beyond the perimeter of the study area. These deposits are
characterized by facial diversity. In lithology and paleontology, Lower Triassic deposits
correspond to other Scythian formations in the Alpine-Dinaric region; the limestone-dolo-
mite development is characteristic of the Anisian; besides carbonate-clastic deposits,
Ladinian formations include volcanogenic-sedimentary formations. Lower parts of the
Upper Triassic formations are represented by megalodon limestones and volcanogenic-
-sedimentary deposits, and the upper by the prevailing Norian dolomite.

Triassic deposits in the study area are only Scythian and Anisian sediments.

Lower Triassic (Scythian)

Lower Triassic formations are developed in the north of the study area, between Vi-
nogradi and Topalovi¢a Brdo, north of Tanka Kosa, Buzuka, Prani¢a and Lipica, valleys
of Asaginac and Volari¢ brooks, and extend northwestward to Milojica where lie in con-
tact with Permo-Triassic deposits.

Scythian deposits have not been divided into Seissian and Campilian beds, but are
considered as one complex, though the lithologic character of individual petrographic
members are the paleontological indications allow such a division.

These are well stratified sediments of the prevailing clastics: violet, red sericitic
quartzy sandstones, siightly schistose reddish-violet, rarer gray, siltstones, and argil-



laceous schists, which would more correspond to older sections of the Lower Triassic,
Seissian beds, because these sediments contain fossils characteristic of that division
{Claraia clarai, Unionites fassaensis, U.canalensis, Neoschizodus praeorbickularis, ffoeme-
sia socialis).

Towards NW, to the Ravska valley, the clastic series is overlain with reddish to vio-
let, more gray, gray-brown and bluish marly limestones, marlstones, flaglike limestones,
and calcareous sandstones if Campilian character. These deposits continuously pass into
the Anisian. Campilian fossil remains have been found in them (Bakevellia incurvata, Co-
statoria costata, Neoschizodus laevigata, Natiria costata, Turbo rectocostatus, Tirolites,
etc.).

The mentioned paleontological identifications of Lower Triassic fauna are partly
new, besides those identified by Mudrenovi¢ (1988).

On the whole, Lower Triassic beds are much deformed in both strike and dip; the
deformations are less expressed in the Ravska valley. Relative thickness of Lower Trias-
sic deposits could not be measured, only estimated at about 500 metres.

Middle Triassic (Anisian)

Anisian sediments lie conformably over Lower Triassic rocks, located in the extreme
northwest of the study area (between Redak peak and Koprivnica valley). The prevailing
sediments are dolomites over the less developed limestones. These are gray, bluish-gray,
sometimes dark gray to black chert between dolomite beds.

Generally, dolomites are well stratified, beds varying in thickness from few centime-
tres to over one metre, and occur in massive outcrops. Their Anisian age is based on the
superposed Scythian, or Ladinian, strata (in either case, the relation is conformable) and
on micropaleontological analysis of calcareous dolomites which contain a microfossil as-
semblage of: Solenoporaceae, Codiaceae, Cyanophyta, Glomospirella, Giomospira, ffaplo-
phragmium, Tetrataxis, Neoendothyra, and the species Meandrospira dinarica (identified
by Panti¢-Prodanovié¢, in Juri¢, 1970). This microfossil community, according to S.
Panti¢-Prodanovi¢, is an evidence of the Anisian age of the dolomite-limestone series.

The thickness of Anisian sediments in the mapped area is believed to be between
150 and 200 metres.

QUATERNARY

Quatemary deposits are represented by the alluvion along the streams of Volari¢,
Asaginac, Koprivnica, Batkovata, Mustanica, Stara Rijeka, and Jezerina.
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