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YfIK 56:551.761.1/.2(497.15-11) OpHi HHgjiHH HaynHH paij

MHKPOOOCHJIH *"OlbEr H CPEfIHbEr TPHJACA
Yjyro03AnA~HO M/jEJiy BOCAHCKor no/jPHH>A

0«
CMHJbKe naHTHh-IIpO«aHOBHhO=*

v paay ce npef/icraBJka pa3BHhe iion.ei' h cpe:in.er Tpnjaca y jefiHom jjeny jvroianajiHor npocropa Gocaii-
ckor llojipniba (jinct Jly6oBHja 53), y jiojinhh pexe Ja;ipa, UiHpa oxosiixa CpefipeiiHne. Pe3yjiTaTH MHKpona-
jieoHTQJioolKHX n 6HOCTpaTHpa()CKHX HonHTHBaH>e, aajiH €y hckojinko hobhx reojiouiKHX iiQjiaTaKa. <I>ay-
hhcthmkh CY flOKa3aHH HiJIBOJCIIH, y HepaiinjiaH>eHOM TpnjackOM KOMnJlieKcy, kbmhhjickh NOTKaT ;ioifacr
TpHjaca HaHH3HjCKH H JiaflHHCKH K3T Cpe;iHier Tpnjaca.

Kjby«e peta: ;ioh>h h cpejiibn Tpnjac, MHKponajieoHTOJiorHja, jiHTOJiornja, 6HocTpaTHrpacj)Hja.
yBoa

KoMnjieKcno reojiouiKO KapTiipaite y «ojihhh peKe ,HpHHe, a y OKBHpy H3pa«e Oc-
HOBHe reojioniKe KapTe COPJ h iyMa'ia 3a jihct JLy6oBHja 1:100.000 (3aBpmeHO 1968),
o6yxBamno je nojipyHje Uo;ipHii>a, naHMe TepeHe h Ha cpncKoj h na 6ocaHCKoj cirpann
peKe JipHiie.

Y obom npocTopy reojioniKa HCTpa*HBaifca nonejia cy jom KpajeM npomjior BeKa.
06aBJbaJiH cy hx npBeiicTBeno CTpaiiH reojio3H Kojn cy pajjHJiH yrjiaBHOM Ha neTpo-
JioniKoj npo6jieMaTHE(H (T ietze, 1880; Walter, 1887; M ojsisovicz et al., 1880).

llpBa reojioniKa HenHTHBaH>a llojipnn>a sanajiHe Cp6énje Koja cy 3axBaTHJia n jihct
Jty60BHjy, H3BpniHJiH cy )KyjoBHh (1893), ypomeBHh (1903) nh Loszy sen. (1924).

3HanajaH je pan Katzer-a (1926), y Kojoj je «ao noTnyHy cjiHKy reojioraje h
TCKTOHHKe noJipHHCKHX TepeHa HCTOHHe Bocne.

3ana>KeHe cy iiy6jniKannje CHMHh-a (1933-1957). OHe ce ojinoce na npocTope
ianajjne Cp6nje, Kao urro je no3HaTO, ajiH, o6yxBaTHJie cy h jjeo jiHCTa JLy6oBHje.

VY BpeMEHCKOM pa3«o06jby nocjie 1950. rojiHHe, paj(HJio je BHine reojiora y obom «e-
Jiy HCTOHH BocHe. IbiixoBa npoyliaijan>a yrjiaBHOM cy ce ojuiociuia Ha neTpojioniKa
HcenHTHBaiba, MarMaTH3aM, Kao h ncTpaacHBaiba Ha MHHepajiHe cnpoBHiie. TaKotje je pa-

MarjiajcKa 34, Beorpaji.



{?eno Ha reojionikOM KapxHpaH,y Behiix pa3Mepa, Ha reojiouikHM njiaHOBHMa h npocneK-
HHjaMa 3a pyjje 60KCHTa, KaojiHHa, raoiKfja, 0Ji0BO-HHHKa.

MaKO je flocTa pa”eno Ha reojioiHKoj iipofureMaTHnn jyro3aiiaj(iior rionpHifca, TeK
cy oji 1964. rojjHHe ycjiejinjia MHKponaJieoHTOJiomKa HcriHTHBau>a obhx npocTopa. TaKO
cy OTHOTejia h npoyHaBaiba mhkpoc}x)chjiiihx aajejiimna h MHKpocJiaiinja y TpnjacKHM ce-
"HMeHTHMa, Kojn HMajy 3H3THO paciipocipaiheihe y jvroncTO'iiioj Bochh. IloMeHyTa
Hcipa”KHBaita jjajia cy neKQJiiiKO hobhx GiiocTpaTnrpacjicKiK nojiaraKa. MsjiBojeiin cy h

cpejniter Tpnjaca.

Harna MHKponajieoHTOJiouiKa h GnocrpaTirrpacjicKa nciinTHBan>a 06yxBaTHJia cy
npocTop jyro3anajnor jjejia JiHCTa JLy6oBiije (1. JLy6oBHja 53; cji. 1), HaHMe TepeH V jjo-
jihhh peKe Jajipa, y mnpeM nojjpyxjy rpajja Cpe6peHHHe. To je npoerpaHH nojac Tpnjaca
jIHiiapcKor npaBna npy*aita, Kojn cmo iiparaliH oj( MecTa BeuiHhH (noTOK OITejjpnh),
npeko Hypnha, naliexa jjo noflpaBHa.

Cji. 1. Teorpa(J)CKH nojio*aj HCHHTHBaHHX jiOKaJiHOCTH (jyro3anaflHH flco oocancKor IlojjpH iba)
Fig. 1. Geographic position of investigated localities (southwest part of the Bosnian Podrinje)

Ojj BeuiHha jio npBHX Kyha Ilypnha, cnHMJbeH je reojiouiKH CTy6, j(ok y ocTaJiHM
jioKajiHOCTHMa, HHje 6hjio TakBHX MoryhnocTH. CTora ¢cmo y IlypnhiiMa, llajie>Ky h
llojipaBHV jreTajbHO npHKynHJiH y3opKe cTeHa, Bojiehn pa'iyna, kojihko cy npHJiHKe jio3-
BOJbaBajie, o CTpaTiirpacjicKoj CyKiiecHjn npnjiHKkOM onpo6aBania.

Tpe6a, Mel)yTHM, h objjc ncTahn, jiaje n;ejia HojipniickKa o6jiacT, YKJbynyjyhH h neo
TepeHa Kojn ¢cmo mh npoy'iaBajui, 6iuia cBojeBpeMeno H3lJio>Keiia jakOM jiejcTBy TeK-
TOHHKe. TO ce ojipasiuio h na Tpiijacke TBopeBHHe Y jiojihiih peke Jajjpa. Grora cy OBe
CTeHe jjocra nopeMeheHe, HcnpecenaHe pacejjiiMa, ca nojaBaMa 3jjpo6jbciiiix 30Ha, Kao h
noiiaBJbailLHMa iiojejiHHHX HliaHOBay cTy6oBHMa. H nopejj Tora, sajejiimna MHKpoc(iayne
h MHKpocjjliope Y TpnjacKHM cej*HMeiiTHMa, 0Tyiiajia ce pejiaTHBHO jioopo, UIr0 je omo-
ryhHJio, Kao uito cmo nanpeji H3HejiH, H3j(Bajaibc, no npBH nyT, KaMniidia, ami3HKa h Jia-
jtnna H3 HepauiHJiaiteiior Tpiijack or KOMnneKca HcnHTiiBanor TepeHa.



MHKPONAJIEOHTOJIOIUKE H JIHTOJIOUIKE KAPAKTEPHCTHKE

TpHjacKe TBopeBHiie y hojihhh peKe Ja/ipa npejiCTaBJi>ene cy KJiacTHTHMa h Kap6o-
naTHMa. KjiacTHTH cy pa3BHjeHH y cajcKOM noTKaTy, a 3HaTHO MaitHM jicjiom ce jaBJi>ajy
y KaMnHJiy. KapGoiiarn H3ipa”yjy aiiH3iijcKH h jiajiHiicKH KaT cpejin>er Tpnjaca, a TaKO-
f>e h 3H3TaH fleo KaMiiHJicKor noTKaTa jjon>er 'rpnjaca.

Y H3Jiaraii>y Koje cjiejm, npHKa3ahe ce 3aje;<HHi;a MHKpoc{jayne h MHKpoc|jjiope H3
cejiiiMeiiaTa jion>er h cpejui>er Tpnjaca ca reoliouiKor cTy6a kojj Halia3HniTa BeirtHhH-
-HypnhH, a 3aTHM he ce jjaTH nperneji aconnjannja MHKpocJjocnjia H3 Kap6oHaTa Jiajtmi-
cKor KaTay JioKajmocTHMa: llvpnhn, llaJie>K h llojipaiino.

1. reojiouiKH cTyo EeuiHhu-llypHhH

Ha obom reojioHiKkOM CTy6y Kojn HHje nOTnyHO Hjieajian, nouiTO ce jaBJba HeKo-
jiejiy cTy6a, HnaK je 6hjio Moryhe pejiaTHBHO BepHO npuKa3aTH pa3Boj h aconHjanHje
MHKpocJ)ocHJia flou>er h cpejrrber Tpnjaca (cji. 2).

Ory6 Tpnjaca rioHHii>e cajcKHM KJiacTHTHMa Kojn Jie*e jiiicKopjjairnio npeKO TaiiKo-
CJIOjeBHTHX, UIKpHJbaBHX, T3AMHOCHBHX, CKOpO HpHIIX IJiHliaHa H CJlojeBHTHX CHBHX neiu -
napa cpejjiber Kap6oHa.

CajcKe KuJiacTHTe H3rpatyjy chbh, CMe~H, pfracTOCMe~H h ijpBeHH KBapnun neuiHa-
pn, Kojn ce cMen>yjy ca TaHKOcjiojcbhthm, CKopo npiiHM rjiHHHHMa h npiieiikacTHM h
i;pBeHKacTO>KyhKacTHM KBapnniiM KOQiirjiOMepaTHMa (120 m).

npaTehH jjaji>e cTy6, HaHJia3HMO Ha noKpHBeHH jjeo Tepena (20 m).

VY bhiiihm j*ejioBHMa cajcKor noTKaTa Ha cTy6y, jaiui>ajy ce TaHKOcjiojeBHTH chbh
rjiHimn h CHBopyMeHH iieni‘iapn y CMeiiH ca CJiojeBHTHM chbhm h TaMHOCHBHM, Jianopo-
BHTHM, neKCOBHTHM H Clia6)OJIOIIOMHTH [IIHM MHKpHTHMa (60 m).

y TBopeBHuaMa cajcKor noTKaTa HHcy iia”enn cjjayiiHCTH'iIKH ocTauii.

HaBHiue, Ha rpaiinnH npeMa KaMnHJiy, jaBJba ce pacej;, TaKO j;a HHje 6hjio Moryhe
ja ce npaTH pa3Boj KOMnjieTHor KaMnHJicKor KaTa, Beh caMO u>eroB bhuih, ropii>n jjeo.
Oh je iipej;cTaBji>eii TaHKocjiojcbhthm h cjiojeBHTHM chbhm h cpcjjilcchbhm, necKOBH-
thm h jianopoBHTHM MHKpHTHMa. y 3aBpuiHOM j(cjiy ohh npejia3e y "KBpraBe" cHBe
Kpeiiu>aKe, 6homhkphtc (npo6e x-2242 flo x-2245). npeMa sim i¢-y (1932.) Kpeiiu>ai;H
oBaKBor xa6HTyca npejicTaiui>ajy npejia3HH xopH30HT npeMa cejjhMeirrnma aiiH3HjcKor
KaTa h Ha"eHH cy Ha BHme MecTay yHyTpamu>HM /liiilapnjjHMa. y n>iiMa ce jaBJba 6ora-
Ta 3ajej"HHi;a MHKpoc})HCHJia, npeTe*HO 6eiiTOCKHX 450paMHHH4 >epa, Y3 Koje cy 3anax(e-
11H OCTpaKOJJH, paSJIH’IHTH eXHHOJ epMaTH H OJIJIOMHH MOliycaKa.

Oj; cjjopaMHHiicjiepa oj~peljene cy cjiejjehe BpcTe: G lom ospiia articulosa Plummer,
G. sinensis Ho, G. regularis Lipina, G. simplex Harlton, Glomospira? sygm oidalis
(Rauser), Glomospirella irregulariormis Efimova, Ammodiscus incertus (d'Orb.) h
Earlandia tintiniform is (M iSik).

y CTyb6y cliejjH 3j;po6jbena 30Ha (10 m), a npeKO ibe ce pa3BHjajy cejjiiMeiiTH cpejj-
iber Tpnjaca, aiiHsiijcKor KaTa (220 m). 1Lhx H3rpal)yjy cjiojeBHTH, pelje 6aHKOBHTH jio
MacHBHH, chbh, TaMHOCHBH, CHBopyMeHH h npBeini KpeTH>anH. To cy npeTOKHO 6ho-
cnapHTH, a caMO y 3aBpmHOM jjejiy aHH3HKa, 6homhkphth (npiiene 60je).



JIErEHfIA (LEGEND)
P ~ 1 MHKpHT (micrite)
['1; j non. MHKQIIT (so1. micrite)
) 'Ll 4 MHKpocnapirr (microsparite)
m cnapiiT sparite)
pt-ji-j necKOBHTH Kpe~ntaK (sandv limestone)
JianopoBHTH Kpe~fflbaK (marly limestone)
P~IZj rpyflBacTii Kpe*iH>aK (lumpy limestone)

2

neuiM ap (sandstone)
[~~71 Jianopaii (merl)
| r.iHHait (claystone)

[-ff~ KOHrjiOMepaT (conglomerate)

111 R pacefl (fault)

Cji. 2. JliTOCTpaTHrpac)CKH CTy6 BemHhn-I1lypnhH
Fig. 2. Lithostratigraphic column BeSi¢-Nurici



Y accinnjannjii MHKpocj)ocnJia yiiccTByjy: Glomospira sinensis Ho, G. tenuifistula
Ho, Glomospira? sygmoidalis (Rauser), GJomospireJJa shcngi H o, Meandrospira dinarica
Koch. -Dev. & Pantié, M. insoleta (Ho), M. deformata Salaj, Pilammina kutnni
Salaj, Endothyra obturata Bronn. & Zzanin., Endothyranella bicamerata Salaj, Earlam-
dia tintinifs (M i3ik), Frondicularia woodwardi Howch. Hopeji c{)opaMHHHc{icpa ‘iaria>KC-
hh cy peTKH ancjin/m - Spirorbis phlyctaena Bronn. & Zanin., 33THM 0CTpako0flH, Kpn-
hohjjh, je>KeBH (60flJLe), peTKH iipccenii racTponofla h cjiparMeirrn flpyrnx MOJiycaKa.

Y naiipejj onncaHOM HHTepBajiy, CBaKaKO jja HHje 3ac'iyiuLcii neo aHH3HjcKH KaT,
063HpoM na npHcycTBO 3jjpo6)Jiiie 30He. Ona je yHHiIHTHJia, HajBepoBaTHHje, najiin>Ke
jjejioBe, ojihociio XHjjacii aHH3HjcKor KaTa, a o'iyBao ce neJi30H ca cj)opaMHiiiic})epaMa
(npo6e x-2246 j(O x-2255) n jjeo HJinpa, pyMeHH, npneim 6homhkphth ca pajuiojiapn-
jaMa, nejianiKHM JiaMejmépaHXHjaTHMa h ocrpaKojiHMa (npo6a x-2256).

npa‘'rehn HaBHiue CTy6, npHMehyjeMO jorn je~an (Apyrn no pejty) pacejj. npeKo H>e-
ra Jie*e jje6ejiocjiojcbhth jjo 6aHKOBHTH, cbctjiochbh, chbh h CHBopyMeiiH 6iiociiapnTH
jiajiHHCKor KaTa (90 m).

To cy 6noreHH ciipvjliin KpeiiH>au;H BeTepniTajHa, npenyHH opraHCKHX ocTaTaKa.
3naTajHH cy rpajjHTCJIbH cnpyjjoBa Kao mTO cy Tubiphytes obscurus M aslov, Problema-
tica "BP", Stromatoporidae, ciioni Hje 6pH030H. Ba>Kiio je h iipncycTBO ajirn H3 cjiaMiuinja
Cyanophyceae h Codiaceae. Majie cjiopaMHHHcjiepe cy MaJio6pojHe. IlpeTiioc'raBJi>aMo ;ia
hm je 6ho yrpc»Kcii >khbotiih npocTop HarjiHM pa3Miio>KaBan>eM KpyiiHHjHX ciipyjiHHXx
opraHH3aMa. Mcljy H>HVa ce jaBJi>ajy: Ophthalmidium martanum (Farin.), Diplotermina
astrofimbriata K rist.-Toll. Earlandia amplimuralis (S. Panti¢), E. gracilis (S. Pan-
ti¢), Frondicularia gr. woodwardi Hovvch., Endothyra sp. y npaTehoj 4)ayim HaJia3e ce
CKopo yBeK hcth opraHH3MH: oc'ipaKoj(H, KpHHOHjiH, joKCBH (60jjJte), racTpoiiojui
(npecenH), pel)H ojuiomhh niKOJi>aKa (npo6e X-2257 jjo x-2260).

AHajiH3Hpajyhn cTy6 HaBHme, koHCTaTyjemo Tpehii paceji Kojn je npOy3p0K0Ba0
noiiaBJi>aif>e cpej(ii>er TpHjaca, aHH3HjcKor h JiajiHHCKor KaTa.

Jl|pyrH naKeT aHH3HjcKHX chbhx h TaMHOCHBHX, cjiojeBHTHX, pel)e jje6ejiocjiojeBHTHXx
KpeHH>aKa, 6HocnapHTa, 3HaTHO je MaH>e jie6ji,Hne (60 m) ojt iipe'raojjiior aHH3HjcKor
npejtcTaBJbeHa je jjaJieKO m3h>hm 6pojeM npHMepaKa. Ojtpet)eHH cy cjiejtehn pojOBH h
BpcTe MajiHX c[)opaMHiiHcj)epa: Meandrospira dinarica Koch. - Dev. & S. Pantic,
Diplotermina astrofimbriata K rist.-T oll., Pilammina Jiutani Salaj, Glomospira sinensis
Ho, Glomospirella irregulariformis Efim., Endothyra obturata Bronn. & Zanin.,
Trochammina sp., Planiinvoluta sp. Ajire cy npejjcTaBJi>ene HHanocj)Hii;caMa h jjasn-
KlJiajiaijeaMa (Diploporal). npaTeha cj)ayna je jom yBeK HCTa: oc'ipaKojjH, kphhohjjh h
ojjjiomijh pa3JinHTHx MonycaKa (npo6e x-2261 jjox-2263).

npn jtajteM CHHVEH> CTy6a, jaBJba ce noKpHBeii ~eo TepeHa (20 m), a Ha H>eMy
Jie>Ke noHOBO cejjHMEeiiTH Jiaj(HHCKor KaTa. OBaj hoHOBJbeHH HHTepBan Jiajinna H3rpa’yjy
Jie6ejloCJI0jeBHTH, 6aHKOBHTH JIO M3CHBHH, CBeTJIOCHBH, CHBH H CHBOpyMeHH KpCHH.aHH,
6)HocnapHTH (150 m). To cy hcth cnpyj(HH BeTepmTajuckH Kpefiii>aHH Koje cmo HMajiH y
iipe'raojjiiOM HHTepBajiy na nhameM CTy6y. y H>HMa je nal)eiia 6oraTa iionyjianHja pa3HHX



MeTa3o0a, napo'tHTo cnoHraja, 6pHO030a, iipejjc'raiiHHKa ™"incertae sedis"™, ajirn, cjjopaMH-
HHc})epa, exHHOflepMaTa, ocTpaKojia, MOJiycaKa (npo6e x-2264 30 x-2269).

Oji 6pojHHX cnonrHja necTe cy: Folicatena cautica Ott, Criptocoelia tenuiparietalis
Senowbari - Daryan, Dictiocoelia manon (Miinster), Vesicocaulis sp. Ojj ajim ce
jaBJbajy Cyanophyceae, Solenoporaceae, oji Codiaceae - Baccanella floriformis s. Pan-
ti¢, a H3 rpyne Dasycladaceae - HejacHe jjHiuionope?, cjjnsonopejie? Oji npejtc'raBHHKa
“incertae sedis™ Tpe6a noMeHyTH; Tubiphytes obscurus M aslov, Ladinella porata Ott,
Muranella sphaerica Borza, Radiomira cautica Senow. - Daryan & Schafer h Mic-
rotubus communis Fliigel. cl>opaMHHHc}epe cy 3acihyiiJLene 6bhtockhm BpcTaMa:
Ophthalmidium triadicum (Kristan), Earlandia gracilis (s. Panti¢), Haplophragmium
sp., Dentalina sp. flpaTeha c}iayiia je HCTa Kao h y cbhm ce/iHMeiiTHMa Ha cTy6y.

‘rpnjacKH c¢Ty6 y JioKajuiocTH BeunihH - Ilypnhn. ripeKO Jia”Hiia jjHCKopjjaHTHO jie*e
TBopeBHHe ropibe Kpej;e.

2. JIOKaJIHOCT Ilvpnhll

Ha H3JiacKy H3 cejia Hypnha, Ha MaibeM npocTopy, BprneHH cy cBojeBpeMeHO
HCTpa*HH pajjoBH Ha 6okchtc. Tom npHJIHKOM OTKpHBeHH cy KpeuibanH Kojn cy jieacajiH
y iiojihhh 60KCHTHe pyj;e. Obh 6)HoreiiH Kpe'in>anH, cBeTJio jjo cpejiibeciiBe 60je, j(e6e-
jiocjiojeBHTH, mccthmiuiho MacHBHH, iipej(CTaBJbajy H3pa3HTe ajirajiHO-MeTa30jcKe 6ho-
cnapHTe. BoraTH cy pa3HOBpcHHM mopckhm opraHH3MHMa, Me”y KojHMa ce HCTHIiy
cnoHrHje, ajire h c}opaMHHHcI)epH. Tpyna "incertae sedis™ je Maibe 3acTynjbena. Oj;
ciioHiHja cy jieTepMHHiicane: Paravesicocaulis concentricus Kovacz, Uvanella irregularis
ott, Cryptocoelia gr. zitteli ott, Dictyocoelia gr. manon Ott. Ajire cy npejjcTaiubene
({iaMHJinjaMa: Cyanophyceae, Solenoporaceae, Dasycladaceae (peKpncTajiHcadie) h Codia-
ceae - BpcTa Baccanella floriformis S. Pantié. Y sajejuiiiiiH 6eHTOCKHX cfjopaMiuincjjepa
jaBJbajy ce: Ophthalmidium martanum (Far.), Ophth. triadicum (Krist.), Diplotermina
astrofimbriata (K rist.), Frondicularia woodwardi Howch., Earlandia amplimuralis (s.
Panti¢) Earl. gracilis (S. Panti¢), Reophax aff. aspcr Cush. & Wwat., Ammobaculites
sp., Endothyra sp., Endothyranella sp., Arenovidalina sp., Nubeeulariidae. IlecTH cy cjipar-
MeHTH c'ipoMaTonopnjia, a oj; rpyne “incertae sedis", na{)eiiH cy: Tubiphytes obscurus
M aslov, Muranella sphaerica Borza h Radiimura sp.

Ojt iipaTehnx opraHH3aMa KOHCTaTOBaiiH cy: ocipaKojjH, kphhohjjh h ojjjiomhh
jjpyriix exHiioj;epMaTa.

Ynope”yjyhH jihtojiouikh cacTaB h c})ayiincTH'iKH caj(p>Kaj aHajiH3HpaiiHX Kpcuba-
K3 koji Hypnha (jioKaJiHOCT 2) ca iipeTXQjjiiHM Kpe'iibauiiMa JiajjHiia Ha CTy6y BeniHhH-
-HypnhH (jioKajniocT 1), Koje cmo npeceKJiH y jBa Maxa Ha CHHMIbeHOM npoc}>HJiy,
j10Jia3HMO jjo saKJbyuKa jja cy ohh hjichtiuihh. Mo>Kjja ce kojj jejuuix nojaBJbyjy 6pojHHje
cnoHraje, a koj; j™pyrnx c}opaMHHHCc})epe, iuto 6htiio He Meiba CTBapn. 3HanajHa je hh-
ibeiiHna jja cy y 6nocnapHTHMa o06e jioKajuiocTH naijene sajejuiiuiKe rpyne opraiiH3aMa,
KapaKTepncTHHHe 3a BeTepuiTajHCKe cejjHMeirre, Kojn cy y obhm JioKajiHocTHMa H3rpa-
jihjih Maibe me'ijiacTe cnpyjjoBe.



3. JoginocT llgicK

Ko/t MecTa llajie*, Ha npocTpaHOM 0TBOpeHOM TepeHy, najia3HJio ce, CBojeBpeMe-
ho, BejiHKO Tejio 60KCHTHe py/(e, Koja C& eKcnjioaTHcalia jjneBiiHM KonoM. llo/uina 60k-
CHTa 6iuia je H3ipal>eHa oji Kpe>iH,aKa 3a Koje ce, j(o naniHx HciiHTHBaiF,a, cMa'ipajio ;ia
npHna”ajy HepauraiaibeHOM cpeflH>e-ropibeM rpHjacy.

BHoreiiH KpenibaiiH najieaca, cbctjiochbh, chbh h TaMHOCHBH, j;e6ejio6aHKOBHTH h
MacHBHH, HajBehHM j;ejioM cy 6HocnapHTH, a caMO peTKO 6HOMHKpocnapHTii. Oiih 06h-
Jiyjy cnpyj(HHM opraiiH3MHMa, cnoHmjaMa, XH/(po3onMa, 6pH030HMa, KopajiHMa, npe/j-
cTaBHHi“HMa rpyne “incertae sedis". Y 3aje//nnnn ca ibHMa, HHiiiTa Maibe HHcy 3acTyn-
JbeHe 4>o0paMHiiHc}3epe, ajire h npaTeha 4)ayna.

H3 iio/ihhckhx KpcribaKa 60KCHTa koji llajieaca, npHKyiiHJiH cmo y3opKe cireiia ca
flBa Hajia3Hiura: a) 3ana/jHor h 6) HCTonHor, 063HpoM fla cy OHa 6njia Haj6ojbe
OTKpHBeHa.

Y CBeTJiocHBHM h chbhm 6nocnapHTHMa 3aiia/iiior Hajia3HuiTa a@jaBJba ce cjie/jeha
3aje/jHHna MHKpocpHciuia: cnoiiiHje- Cryptocoelia zitteli Ott, Paravsicocaulis sp., Folica-
tena sp., Uvanella sp.; ajire- Baccanella floriformis S. Panti¢, Pycnoporidium ?, Cyano-
phyceae, Solenoporaceae, rpyny incertae sedis" - Tubiphytes obscurus Maslov, Ladi-
nella porata Ott, Muranella sp., Radiomura sp.; KopajiH (Majio6pojHH); Stromatoporidae.
Hope/t HaBe/ltetHHX KpynHHX opraiiH3aMa, nat)eHe cy h 6eHTOCKe Majie (J)opaMHHH4)epe:
Ophtalmidium triadicum (Kristan), O. martanum (Farin.), Endothyra kuepperi Ober-
haus., Endothyranella gr. alpina zZanin. & Bronn., Diplotermina astrofimbriata
Krist.-Toll., Reophax asper (Ziegler), Earlandia amplimuralis (S. Panti¢), E.gracilis
(S. Panti¢), Trochammina jaunensis Bronn. & Page, Nodosaria sp. IlpaTeha c{)ayna
je CTaHjjap/tHa: 0CTpaKO0/tH, KpimoHjiH, cJjparMeHTH MOJiycaKa.

Y hctohhom iiaJia3HmTy, Haldia3Hiury 6, otkphbchh cy chbh h t3mhochbh, npe-
TOKHO MaCHBHH KpC'llbailH, 6HOCnhapHTH H 6HOMHKpOCnapHTH (lieKOJIHKO y30paKa naj-
MJia®Hx y naKerry). To cy hcth opraHoreHH, ciipyj(HH Kpe‘iibann, Kao H3 najia3HmTa &,
caMo cajtpace 6oraTHjy 3ajejtHHny MHKpocJ)ayHe h MHKpoc})Jiope. CnoHrnje Cy 3acTynJbe-
He cjiejjehiiM BpcTaMa: Folicatena cautica Ott, Verticillites triassicus Kovacs, Paravesi-
cocaulis gr. multisculatus Senow.-Daryan, Paravesicocaulis gr. ostiaesaccus Senow .-
-Daryan, Uvanella? lamelata Senow.-Daryan. y3 h>hx ce jaBJbajy 6pH030H h CTOMa-
Toiiopnjle. Ofi ajirn yTBpl>eiie cy: Dasycladaceae, BpcTe Teutloporella herculea (Stopp.)
h Macroporella gr. alpina Pia, 33THM, Codiaceae, BpcTa Baccanella floriformis S. Pan-
ti¢, Kao h npe/icTaBnnnii H3 cfiaMHJinja Cyanophyceae h Solenoporaceae. Ms rpyne
"npo6jieMaTHKa" KOHCTaTOBaHe cy: Ladinella porata Ott, Tubiphytes obscurus M aslov,
Radiomura gr. cautica Sen.-Daryan & Schafer, Muranella sp. Majie cjjopaMHHHcj epe
cy 6pojne. O/tpeijeim cy Clienehn po//OBH h BpcTe: Trochammina almtalensis Koehn-Za-
nin., Troch. jaunensis Bronn. & Page, Turriglomina mesotriasica (Koehn-Zanin.),
Duostomina alta Kr.-Toll.,, Variostoma exile Kr.-Toll.. Diplotermina altoconica
Krist.-Toll., Ophthalmidium martanum (Farin.), Frondicularia woodwardi Howch.,
Palaeolituonella meridionalis (Luperto), P. gr. meridionalis (Luperto), Earlandia ampli-
muralis (S. Panti¢), Earl. gracilis (S. Panti¢), Endothyranella bicamerata Salaj,



Biely & Bystr., Reophax gr. asper (Ziegler), Endothyra sp., Nodosaria sp., Tolypam-
mina sp. Mei)y HaisejjetiHM MHKpocfKicHJiiiMa cBoj hchbothh npocTop iiauuiH cy h ocrpa-
ko”~h, KpHHOHfIH, jeaceBH, racTponojjH, peTKe uiKOJbKe.

06a Hajia3HiuTa ko;i llaJie>Ka ca/ip>Ke HCTy 3ajejjmmy TpnjacKHX MHKpocj)ocHJia,
Mei)y KojHMa 3HaTiio y*ieuihe HMajy cnpy/toTBopira opraHH3MH. To je Hapowro H3pa-
>KeHO y JioKajiHOCTH 6, y Kojoj je 3aiia>Kena Beha KoiiuenrpaiiHja h /ipyrnx opraHH3aMa,
ajirn h (j)opaMHiiHcj)epa.

AnajiH3HpaHH Kpemtaira y o6e jioKajiHOCTH llajioKa, ca‘'imi>aBajy hjih jiBa Man,a
"riiesjiacTa" cnpyjja hjih jejan Behn, Kojn je vcjicji pa3Jdiii'iHTHX cj)aKropa jjesmrre-
rpncan. Ohh cajip»ce npeMa iianpeji nsneTiiM iiojianiiMa, H3pa3HTo JiajjmicKy, BeTep-

ilohhiic 60KCTaHe pyjie y jioKajmocTH HajioK.
4. JloKajmocT Ilo ipaitHo

Y najia3HiuTy FiojipaBHO 60KCHTHa pyjia 0TKpHBeHa je y BHjty Hacnara pa3JiH'iHTHX
jjeGjbima, npeMa JioKaiinjn Ha Kojoj ce nojaBJbyje. Y iiojihhh 60KCHTa jaBJbajy ce Kpe'i-
ibanii, Kojn cy jihtojiouikh h cj)ayiiHC'rH'iKH njieirrn’iiiH ca Kap6oHaraMa H3 nanpeji
onncaHHX JioKajmocTH Hypnha h llajioKa.

Chbh h CHBopyMeHH, 6aHKOBHTH jjo MacHBHH, 6noreHH Kpe'iiranH [lojjpaiina, npejj-
CTaBJbeira cy npe'roKiio 6HocnapHTHMa, jjok ce 3HaTHo pelje jaBJbajy 6homhKpocnaphth.
Y HojipaiiHOM ohh cj)opMHpajy ‘raKolje cnpyjt, H3rpai)en oji ciipyjioTBopnnx opraHH3aMa
y acon;Hjaii;HjH ca cj)opaMHHH(j)epaMa h rpynoM npaTehHX c{)ocHJia. Chom’Hje cy 3ac-
TynJoeHe cJiejjehiiM pojjoBHMa h BpcTaMa: Uvanella irregularis Ott, Folicatena cautica
ott, Vesicocaulis gr. reticuliformis Jablon., Colospongia sp., Hartmania sp. Oji ajirn cy
ojipel)eiie : Teutloporella nodosa (Sehafhautel), T. herculea (Stopp.), Aciculella bacil-
lum Pia, Diplopora sp., Baccanella floriformis S. Panti¢, Bacinella ordinata S. Pan-
ti¢, Cyanophyceae. y rpymi "incertae sedis" jaBJbajy ce: Tubiphytes obscurus Maslov,
Ladinella porata Ott, Prexorammea cerebriformis Mello. Majie cj)opaMmrac{)epe npejt-
CTaBJbeHe cy 6pojHHM TaKCOiraMa: Trochammina almtalensis Koehn-zZanin., T. alpina
Krist.-Toll., T.januensis Bronn. & Page, Earlandia amplimuralis (S. Panti¢), E.
gracilis (S. Pan.), Ophthalmidium triadicum (Kris.), O. martanum (Far.), O. exigum
Koehn-zZan., Endothyra badouxi Zzan. et al 1 E. obturata Bronn. & Zan., Endothy-
ranella wirzi (Koehn-zZan.), Reophax asper (Zieg.), Earlandinita gr. ladinica Sal.,
Palaeolituonella meridionalis (Luperto), Diplotermina gr. coniforme Kr.-Toll., Plani-
involuta sp., Nodosaria sp. Ojj ocTajinx opraHH3aMa jaBJbajy ce oc'rpaKOjm, KpHiionjra h
jipvi'H exmiojjepMaTH, rac'rpoiiojjH h ojijiomhh nejiennnojja.

U,HTHpaHa 4>ocHJiHa 3ajeflHHi;a y Kpetiibai;HMa riojjpaBHa, cbojhm MHKponajieoHTO-
ejioiukhm h 6iiocTpaTHrpacj)CKHM KapaKTepncTHKaMa yKa3yje na pa3BHhe cnpyjjnor jia-
flHiia, BeTepraajna, Kojn ce h objic Mairacj)ccTyje Kao MaibH "pech reef'". Obo 6h 6ho joui
jejian y HH3y Maibnx cnpyjioBa, nopejj oirax Koje cmo KOHCTaTOBajiH koji Hypnha h
najie»ca, y jtojiHira peKe Jajtpa, Ha npocTopy 3anajtHor jtejia 6ocancKor nojtpniba.
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LOWER AND MIDDLE TRIASSIC MICROFOSSILS IN
SOUTHWESTERN AREAS OF BOSNIAN PODRINJE

by

Smiljka Pantid-Prodanovi¢

This work presents Lower and Middle Triassic developments in a part of the southwestem Bosnian
Podrinje (Sheet Ljubovija 53), the Jadar River valley, general area of Srebrenica. Micropaleontological and
biostratigraphical studies have given new geological evidence. Campilian substage of the Lower Triassic
and Anisian and Ladinian stages of the Middle Triassic have been established on the faunal evidence.

Key words: Lower and Middle Triassic, micropaleontology, lithology, biostratigraphy.
INTRODUCTION

A complex geological mapping in the Drina valley, under the Base Geologic Map of
the S.F.R.Y. Project and the Key to the Sheet Ljubovija on 1:100000 (completed in
1968), covered Podrinje region, the Serbian and the Bosnian terrains on either side of the
Drina River.

Geological investigations in the mapped area began as early as the end of the last
century. The prospecting was first undertaken by foreign geologists, who were concemed
mainly with the petrology (Tietze, 1880; Walter, 1887; Mojsisovicz et al., 1880).

Geological investigations in Podrinje of westem Serbia which included the Sheet
Ljubovija, was carried out by Zujovi¢ (1893), Uro3evié (1903), and Loszy sen.
(1924).

Significant works are those of Katzer (1903, 1906), particularly the study from
1926, which gives a full picture of the geology and the tectonic pattem of eastem
Bosnian Podrinje.

Published contributions by Simié¢ (1933-1957) refer to westem Serbia, as well
known, but cover a part of the Sheet Ljubovija, as well.

*

Maglajska 34, Belgrade.



After 1950, many geologists investigated eastem Bosnia, mainly concemed with the
petrology, magmatism, and mineral ores. Geological mapping on a larger scale was car-
ried out, geologic plans prepared, and areas prospected for bauxite, kaolin, iron, lead and
zinc ore deposits.

Though the geology of south-westem Podrinje was much studied, micropaleontologi-
cal investigations were undertaken only in 1964. Then began the study of microfossil as-
semblages and microfacies in Triassic sediments, which have a significant extent in
south-eastem Bosnia. These investigations resulted in several new biostratigraphic data.
Campilian substage of the Lower Triassic and Anisian and Ladinian substages of the
Middle Triassic were separated and proved on faunal evidence.

The reported micropaleontological and biostratigraphical examinations covered the
south-westem area of the Sheet Ljubovija (Sheet Ljubovija 53; Fig. 1) - the Jadar River
valley in the general area of Srebrenica town. This was a broad belt of Triassic forma-
tions of the Dinaric trend, which we traced from BeSi¢i (Stedri¢ Potok) to Nuri¢i, Palez
to Podravno.

The local geologic section was mapped from BeSi¢i to the nearest Nuri¢i houses. At
other localities - Nurici, Palez and Podravno, samples were collected.

It should be mentioned at this point, that entire Podrinje, including the study area,
was much affected by tectonic events. Triassic formations in the Jadar River valley were
not excluded. In consequence, these rocks are deformed, intersected by faults, include
crushed rock occurrences, and some units reppear in the geologic sections. Nevertheless,
the association of microfauna and macroflora in Triassic sediments has been fairly well
preserved and could be used, as mentioned above, in giving for the first time the Campi-
lian, Anisian and Ladinian ages to respective deposits of the undivided Triassic complex.

MICROPALEONTOLOGY AND LITHOLOGY

Triassic formations in the Jadar River valley are represented by clastic and carbonate
rocks. Clastics are developed in the Seissan substage, and appear partly in the Campilian.
Carbonate rocks from Anisian and Ladinian stages of the Middle Triassic, and a large
part of Campilian of the Lower Triassic.

The association of microfauna and microflora will be presented here, found in Lower
and Middle Triassic sediments exposed at BeSic¢i-Nurici, followed by an overview of the
microfossil association from Ladinian carbonate rocks at the localities of Nuri¢i, Palez
and Podravno.

1. Geologic section BeSici-Nurici

This geologic section, which is not ideal because it shows several faults, a couple of
covered places and a reported occurrence of Anisian and Ladinian rocks high in the sec-
tion, could be used for a relatively true presentation of the column and the microfossil
association of the Lower and Middle Triassic (Fig. 2). Triassic column begins with Seis-



sian clastics, unconformable over the dark grey, almost black, thin-bedded, shistose
shales and grey bedded sandstones of the Middle Carboniferous.

Seissian clastics are composed of grey, brown, rust-brown or red quartzy sandstones,
which are succeeded by thin-bedded almost black or reddish and reddish-yellowish
quartz conglomerates (120 m).

Along the section, there is a covered interval (20 m).

Higher in Seissian deposits, thin-bedded grey shales and grey-purple sandstones lie
under bedded grey marly, sandy or slightly dolomitic micrites (60 m).

Faunal remains have not been found in Seissian formations.

Upward, to the Campilian, a fault obscures the sequence of Campiliandeposits, ex-
cluding its high part which is represented by thin- bedded and beddedgrey sandy and
marly micrites. These rocks grade, at the top, into "nodular" grey limestones, biomicrites
(samples x-2242 to x-2245). According to Simi¢ (1932), limestones of this habitus are
a transitional horizon to Anisian sediments, and have been located in several places of the
Inner Dinarides. These limestones contain aboundant microfossils, prevailingly benthic
foraminifers, in association with ostracods, various echinoderms and molluscan fragments.

The identified foraminiferal species are: Glomospira artriculosa Pummer, G. sinen-
sis Ho, G. regularis Lipina, G. simplex Harlton, Glomospiral sygmoidalis (Rauser),
Glomospirella irregulariformis Efimova, Ammodiscus incertus (d'Orb.), and Earlandia
tintiniformis (Misik).

Upward follows acrushed-rock zone (10 m), overlain with Middle Triassic, Anisian,
sediments (120 m). These consist of grey, dark grey, grey-purple or red stratified to mas-
sive limestones, dominantly biosparites, and (red) biomicrites only at the top of Anisian
deposits.

The microfossil assoeiation includes: Glomospira sinensis Ho, G. tenuifistula Ho,
Glomospiral sygmoidalis (Rauser), Glomospirella shengi Ho, Meandrospira dinarica
Koch.-Dev. & Pantié¢, M. insoleta (Ho), M. deformata Salaj, Pilammina kutani
Salaj, Endothyra obturata Bronn. & Zanin., Endothyranella bicamerata Salaj, Earlan-
dia tintiniformis (MisSik), Frondicularia woodwardi Howch. Besides foraminifers, there
are occasional annelids: Spirorbis phlyctaena Bronn. & Zanin., ostracods, crinoids,
echinoids (spines), infrequent sections of gastropods and other molluscan fragments.

The above described interval is certainly not the complete Anisian, in respeet of the
present crushed-rock zone. It is probably the lowermost, Hydespien interval of the Ani-
sian that was crushed. Pelsonian deposits with foraminifers (samples x-2246 to x-2255),
and a part of lllyrian, purple, red biomicrites with radiolarians, pelagic lamellibranchs and
ostraeods (sample z-2256), have been preserved.

Upward in the section, another fault was noted, overlain with thick-bedded light
grey, grey and grey-pink biosparites of Ladinian age (90 m). These are biogenic reef
limestones of the Wetterstein, abounding in organic life. Significant reef-builders are
Tubiphytes obscurus Maslov, Problematica "BP:, Stromatoporidae, sponges, bryozoans.
Also significant is the presence of algae of the families Cyanophyceae and Codiaceae.



Small foraminifers are few, presumably due to shrinking living space from the rapid
expansion of larger reef organisms, represented by Ophthamidium martanum (Farin.),
Diplotermina astrofirmbriata Krist.-Toll., Earlandia amplimuralis (S. Panti¢), E. gra-
cilis (S. Panti¢), Erondicularia gr. woodwardi Howch., Endothyra sp. The associated
fauna includes almost invariably the same organisms: ostracods, crinoids, echinoids (spi-
nes), gastro-pods (sections), inl'requent shell fragments (samples x-2257 and x-2260).

More upward in the section, one more l'ault has been responsible for the repeated
occurrence of Middle Triassic, Anisian and Ladinian, deposits.

This set of Anisian grey or dark grey bedded and thick-bedded limestones, bio-
sparites, has a smaller thickness (60 m) than the lower-lying Anisian interval. The
microfossil assemblage is less diverse and abundant. The identified genera and species of
small foraminifers are: Meandrospira dinarica Koch.-Dev. & S. Panti¢, Diplotermina
astrofimbriata Krist.-Toll., Pilammina kutani Salaj, GJomospira sinensis Ho, Glomo-
spirella irregulariformis Efim., Endothyra otdurata Bronn. & Zanin., Trochammina sp.,
Planiivoluta sp. Algae are represented by Cyanophyceae and Dasycladaceae (Diplopora?).
Associated fauna is still the same: ostracods, crinoids and varied molluscan fragments
(samples x-2261 to x-2263).

The next upward interval is covered (20 m) and overlain with another set of Ladin-
ian deposits, which consist of thick-bedded to massive light grey or grey-purple lime-
stones, biosparites (150 m). These are again Wetterstein reef limestones, which contain a
large population of varied metazoans, especially sponges, bryozoans, representatives of in-
certae sedis group, algae, foraminifers, echinoderms, ostracods, molluscs (samples x-2264
to x-2269).

The commonest among the abundant sponges are: Folicatena cautica Ott, Crypto-
coelia tenuiparietalis Senowbari-Daryan, Dictyocoelia manon (Miinster), Vesicocaulis
sp., and among algae: Cyanophyceae, Solenoporaceae, codiceean Baccanella floriformis S.
Panti¢, and dasycladacean indistinct Diplopora?, Physioporella?. From the incertae sedis
group, the mention should be made of: Tubiphytes obscurus Maslov, Ladinella porata
Ott, Muranella sphaerica Borza, Radiomira cautica Senow.-Darya & Schafer, and
Microtubus communis Flugel. Foraminifers are represented by benthic species: Oph-
talmidium triadicum (Kristan), Ophtalmidium tori Zanin. & Bronn., Sygmioilina by-
strickyi Sal., Borz. & Sam., Earlandia amplimuralis (S. Panti¢), Earlandia gracilis
(S. Panti¢), Haplophragmium sp., Dentalina sp. The associated fauna is similar to that
of all the sediments in the section.

The last described and analysed Ladinian sediments top the Triassic section in the
BeSi¢i-Nurici locality. Ladinian deposits are unconformably overlain with Upper Creta-
ceous formations.

2. Nuriéi Locality

A small area at the exit from Nurici village was earlier explored for bauxite, when
limestones were uncovered under the bauxite deposit. These light grey, to medium-grey



thick-bedded, locally massive, biogenic limestones are typical algal-metazoan biosparites
abounding in various marine organisms, dominantly represented, algae and foraminifers.
The incertae sedis group is less represented. The identified sponges are: Paravesococaulis
concentricus Kovacz, Uvanella irregularis Ott, Crytocoelia gr. zittelli Ott, Dictyocoelia
gr. mann Ott. Algae are represented by the families: Cyanophyceae, Solenoporaceae,
Dasycladaceae (recrystallized), and Codiaceae - the species Baccanella floriformis S.
Panti¢. The association of benthic foraminifers includes: Ophtalmidium martanum (Far.),
Ophth. triadicum (Krist.), Diplotermina astrofunbriata (Krist.), Frondicularia woodwardi
Howch., Earlandia amplimuralis (S. Panti¢), Earl. gracilis (S. Panti¢), Reophax aff.
asper Cush. & Wat., Ammobaculites sp., Endothyra sp., Endothyranella sp., Areno-
vidalina sp., Nubeculariidae. Stromatoporid fragments are frequent, and incertae sedis
forms are: Tubihytes obscurus Maslov, Muranella sphaerica Borza, and Radiimura sp.
Other associated organisms are ostracods, crinoids, and other echinoderm detritus.

Compared with Ladinian limestones at BeSi¢i-Nuri¢i (locality 1), the limestones at
Nuri¢i (locality 2), uncovered at two depths i the section, seem to be identical in litho-
logy and faunal content. Sponges may be more numerous in ones and foraminifers in the
other, but essentially they are very similar. What is significant for both localities is the
common assemblages of organisms in biosparites, characteristic of Wetterstein sediments
which have formed minor mound-like reefs in either locality.

3. PaleZ Locality

A large bauxite ore body, worked in an opencut, once existed in a large explored
area near PaleZ. The bauxite body lay on limestones, which were believed, until our in-
vestigation, a part of undivided Middle/Upper Triassic deposits.

Biogenic limestones of Palez, light grey, grey and dark grey, thick-bedded and mas-
sive, are prevailing biosparites, only rarely biomicrosparites. They abound in reef-building
organisms, sponges, hydrozoans, bryozoans, corals, incertae sedis representatives, and
none the less abundant associated foraminifers, algae and other faunas.

From limestones under bauxite at PaleZ, we sampled rocks in two localities: (a)
westem and (b) eastem, which were best exposed.

The microfossil assemblage in light grey and grey biosparites of the westem locality
(@) includes: sponges Cryptocoelia zittelli Ott., Paravesicocaulis sp., Folicatena sp.,
Uvanella sp.; algae Baccanella floriformis S. Panti¢, Pycnoporidium], Cyanopyceae, So-
lenoporaceae; incertae sedis Tubiphytes obscurus Maslov, Ladinella porata Ott, Muran-
ella sp., Radiomura sp.; corals (few); stromatoporids. Apart from the mentioned large or-
ganisms, small benthic foraminifers were found: Ophthalmidium triadicum (Kristan), O.
martanum (Farin.), Endothyra kuepperi Oberhaus., Endothyranella gr. alpina Zanin. &
Bronn., Diplotermina astrofimbriata Krist.-Toll., Reophax asper (Ziegler), Earlandia
amplimuralis (S. Panti¢), E. gracilis (S. Panti¢), Trochammina jaunensis Bronn. &
Page, Nodosaria sp. The associated fauna was standard: ostracods, crionoids, molluscan
fragments.



Grey or dark gray, prevailingly massive limestones, biosparites and biomicrosparites
(several samples, youngest in the deposit) were exposed in the eastem locality (b). These
organogenic, reef limestones, like in the westem locality (a), contain a richer community
of microfauna and microflora. Sponges are represented by the speeies: Folicatena cautica
Ott, Verticillites triassicus Kovacs, Paravesicocualis gr. multiscalutus Senow.-Dary-
an, Paravesicocualis gr. ostiaesaccus Senow.-Daryan, Uvanellal lamelata
Senow.-Daryan, and are associated with bryozoans and stromatoporids. The identified
algae are Dasycladaceae, species Teutloporella herculea (Stopp.) and Macroporella gr.
alpina Pia, then, Codiacea, species Baccanella floriformis S. Panti¢, and representatives
of the families Cyano-phyceae and Solenoporaceae. The identified forms of the prob-
lematica group are: Ladinella porata Ott, Tubiphytes obscurus Maslov, Radiomura gr.
cautica Sen.-Darya, & Schafer, Muranella sp. Small foraminifers are abundant. The
identified genera and species are Trochammina almtalensis Koehn-Zanin., Troch.
jauensis Bronn. & Page, Turriglomina mesotriassica (Koehn-Zanin), Dustomina alta
Kr.-Toll., Variostoma exile Kr.-Toll., Diplotermina altoconica Krist.-Toll., Oph-
thalmidium martanum (Farin.), Frondicularia woodwardi Howch., Palaeolituonella meri-
dionalis (Luperto), P. gr. meridionalis (Luperto), Earlandia amlimuralis (S. Panti¢),
Earl. gracilis (S. Panti¢). Endothyranella bicamerata Salaj, Biely & Bystr., Reophax
gr. asper (Ziegler), Endothyra sp., Nodosaria sp., Tolypammina sp. Ostracods, crinoids,
gastropods and infrequent bivalves also found their living space among the mentioned
microfossils.

The community of Triassic microfossils, among which are dominant reef-building
organisms, are similar in the two localities near PaleZ; only in locality b, the concentra-
tion of other organisms, algae and foraminifers, is greater.

The examined limestones from both PaleZz localities from either two small or one
large mound-like reefs, which have disintegrated under the effect of different factors. As
mentioned before, these reefs contain a typical Ladinian, Wetterstein, community of mi-
crofossils, which were used in giving the geological age to the deposits underlying baux-
ite in Palez locality.

4. Podravno Locality

Bauxite ore was found at Podravno in deposits of variable thickness, relative to the
location of the occurrence. Bauxite is underlain with limestones of the similar lithology
and faunal content as those of carbonate rocks at Nuri¢i and Palez.

Grey or grey-purple, thick bedded to massive, biogenic limestones of Podravno are
represented by prevailing biosparites and much lower biomicrosparites. these rocks form
at Podravno a reef composed of reef-building organisms associated with foraminifers and
other fossils. Sponges are represented by the following genera and species: Uvanella ir-
regularis Ott, Folicatea cautica Ott, Vesicocalis gr. reticuliformis Jablon., Colo-spongia
sp., Hartmania sp. The identified algae are: Teutloporella nodosa (Schafhautel), T. her-
culea (Stopp.), Aciculella bacilium Pia, Diplopora sp., Baccanella floriformis S.



Panti¢, Bacinella ordinata S. Panti¢, Cyanophyceae. The incertae sedis group includes
Tubiphytes obscurus Maslov, Ladinella porata Ott, Prexoramea cerebriformis Mello.
Small foraminifers are represented by numerous taxa: Trochammina almtalensis
Koehn-Zanin. T. alpina Krist.-Toll., T.jaunensis Bronn. & Page, Earlandia am-
plimuralis (S. Pan.), E. gracilis (S. Pan.), Ophthalmidium triadicum (Kris.), O. marta-
num (Far.), O. exigum Koehn-Zan., Endothyra badouxi Zan. et al., E. obturata
Bronn. & Zan., Endothyrella wirzi (Koehn-Zan.), Reophax asper (Zieg.), Earlandia
gr. ladinica Sal., Palaeolitunella meridionalis (Luperto), Diplotermina gr. coniforme
Kr.-Toll., Planiinvoluta sp., Nodosaha sp. Other organisms present are ostracods, cri-
noids and other echinoderms, gastropods, and pelecypod fragments.

The mentioned fossil biocensis in limestones at Podravno indicates, by its micropa-
leontological and biostratigraphic characters, the Ladinian, Wetterstei, reef development,
manifested as a small patch reef. This is one of the many small reefs, apart from those
recognised at Nuri¢i and Palez, in the Jadar River valley of the west-Bosnian Podrinje.
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TABJIA (PLATE) |

1. reojiouiKH CTy6 Eenmhn-HypHhH
1. Geological column BeSi¢i-Nurici

cji. (Fig.) L Ammodiscus incertus (d'Orb.), hoh.h Tpnjac, kamnnyi, (Lower Triassic,
Campilian), npo6a (sample) x-2243, x 80.
cji. (Fig.) 2. Glomospiia regulaiis Lipina, a Tpnjac, KaMmui, (L. Triassic, Campi-
lian), np. (sample) x-2243, x 80.
Cji. (Fig.) 3. Glomospira simplex Harlt., s.Tpnjac, KavHH3i, (L. Triassic Campilian),
np. (sample) x-2245, x 80.
i. (Fig.) 4. Glomospira articulosa Plumm., ji. Tpnjac, kamnnii, (L. Triassic, Cam-
pilian), np. (sample) x-2245, x 80.
Cji. (Fig.) 5. Glomspira sinensis 110,ji 'rpnjac, kamnnui, (L. Triassic, Campilian), np.
(sample) x-3345, x 70.
cji. (Fig.) 6. Earlandia tintiniformis (Mi$.), ji. Tpnjac, KamnHJi, (L. Triassic, Cam-
pilian), np. (sample) x-2245, x 70.
cji. (Fig.) 7. Meandrospira dinarica Koch.-Dev. & Panti¢, cpeaibH Tprrjac,
BHBHK (Middle Triassic, Anisian), np. (sample) x- 2261, x 80.
cji. (Fig.) 8. Glomospirella shengi Ho, cp. TpHjac, aHH3HK, (M. Triassic, Anisian), np.
(sample) x-2249, x 80.
Cji. (Fig.) 9. Pilammina kutani salaj, cp. Tpnjac, aHH3Hk, (M. Triassic, Anisian), np.
(sample) x-2262, x 80.
Cji. (Fig.) 10. Glomospira sincnsis Ho, cp. Tpnjac, shh3nk, (M. Triassic, Anisian), np.
(sample) x-2255, x 80.
i. (Fig.) 11. Diplopora, cp. Tpnjac, aHH3Hk, (M. Triassic, Anisian), np. (sample)
X-2262, x 12.
Cji. (Figs) 12-14 Stromatoporidae, cp. Tpnjac, jiaflHH. (M. Triassic, Ladinian), np.
(sample) x-2258, x 20.
Cji. (Fig.) 15. Tubiphites obscurus Maslov, cp. Tpajac, JiaflHH (M. Triassic, Ladinian),
np. (sample) x-2258, x 15.
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TAEJIA (PLATE) I

1. reojiouiKH CTy6 Benrahn-1 lypnhH
1. Geological column BeSici-Nuriéi

Cji. (Figs) 1-2 Diplotermina astrofimbriata Krist.-Toll., cpejuhn TpHjac, jiafiHH,
(Middle Triassic, Ladinian), npo6a (sample) x-2269, x 80.

cji. (Fig.) 3. Ophthalmicium tori Zan. & Bronn., cp. Tpnjac, JigitHH, (M. Triassic,
Ladinian), np. (sample) x-2265, x 80.

cji. (Fig.) 4. Ophthalmidium triadicum (Krist.), cp. TpHjac, Jianu, (M. Triassic,
Ladinian), np. (sample) x.2260, x 70.

cji. (Fig.) 5. Nodosaria sp., cp. Tpnjac, jiajiHH, (M. Triassic, Ladinian), np. (sample)
X-2257,x 80.

cji. (Figs) 6-7 Sigmoilina bystrickyi Samuel et al., cp. Tpnjac, JiaaHH, (M. Trias-
sic, Ladinian), np. (sample) x-2265, x 80.

cji. (Fig.) 8-10 Ladinella porata Ott, cp. Tpnjac, JigiHH, (M. Triassic, Ladinian), np.
(sample) x-2268, x 30 (8-9); x 20 (10).

cji. (Fig.) 11. Problematica "BP", cp. Tpnjac, jigiiHH, (M. Triassic, Ladinian), np.
(sample) x-2257, x 25,

TAEJIA (PLATE) 111
3. JloKajinocT llajie*. Cpe”ibH Tpnjac, Jia"HH.
3. Locality Palez. Middle Triassic, Ladinian.

cji. (Fig.) 1. Variostoma exile Krist.-Toll.,npo6a (sample)x-2302,x70.

Cji. (Fig.) 2. Variostoma sp., np.(sample) x-2310, x 70.

Ciji. (Fig.)3. Trochammina almtalensis Koehn-Zanin.,np. (sample)x-2308,x70.
cji. (Fig.) 4. Frondicularia woodwardi Hovvch,,np. (sample) x-2303,x70.

cji. (Fig.) 5. Palaeolituonella meridionalis (Luper.),np. (sample) x-2303, x 70.
cji. (Fig.) 6. Paleolituonella majzoni Ber .-M ak, np. (sample) x-2303,x 70.

cji. (Fig.) 7. Colospongia catenulata O tt,np. (sample) x-2307,x 70.

cji. (Fig.) 8 Earlandia amplimuralis(S. Pantic), np. (sample) x-2307, x 70.

cji. (Fig.) 9. Macropoella gr. alpina Pia, np. (sample) x-2306, x 20.

TAEJIA (PLATE) IV
3. JloKajmocT llajie>K. CpeflibH Tpnjac, Jiajunr.
3. Locality Palez. Middle Triassic, Ladiniam.

cji. (Fig.) 1 Cryptocoelia zitteli O tt,npo6a (sample) x-2201, x 3.

cji. (Fig.) 2. Baccanella floriformis S. Panti¢, np.(sample) x-2301, x 70.

cji. (Fig.) 3. Diplotermina?njin (or) Vaiiostorna?,np. (sample) x-3398, x 85.

cji. (Fig.) 4. Diplotermina astrofimbiata Krist.-Toll., np. (sample) x-2298, x 85.
cji. (Fig.) 5. Trochammina jaunensis Bronn. & Page,np.(sample) x-2297, x 70.
cji. (Fig.) 6. Ophthalmidium fusiformis (Trif.)np. (sample) x-2299, x 70.

cji. (Fig.) 7. Endothyra kuepperi Oberh., np. (sample) x-2300, x 70.

cji. (Fig.) 8. Rcophax asper (Ziegler),np. (sample) x-2298, x 70.

cji. (Fig.)9. Turringlomina mesotriassica(Koehn-Zanin.),np. (sample) x-2301,x7Q
cji. (Fig.) 10. Endothyranella?, np. (sample), x-2289, x 70.



TABJIA (PLATE) V
4. JloKajiHOCT Ilo”paBHO. Cpejiibn Tpajac, JiajjHH.
4. Locality Podravno. Middle Triassic, Ladinian.

8:||. (Fig.) 1. Trochammina almtalensis Koehn-Zanin., npo6a (sample) x-2279,x70.
. (Figs) 2-3 Dipotermina gr. coniforme Krist. Toll., np. (sample) x-2287 h (and)
X-2289, x 70.
1. (Fig.)4. Diploteimina subangulata Krist. Toll.,np. (sample)x-2290,x70.
O1. (Fig.) 5. Trochammina jaunensis Bronn. & Page, np. (sample) x-2290,x 70.
U1, (Fig.) 6. Duostominidae, np. (sample) x 2279, x 70.
o1 (Fig.) 7. Glomospira micans He & Y ue,np. (sample) x-2289, x 70.
. (Fig.) 8. Meandrospira ?,np. (sample) x-2289, x 70.
. (Fig.)9. Palaeolituonella rncridionalis(Luperto),np. (sample)x-2294,x70.
. (Fig.) 10. Earlandinita gr. ladinica Salaj, np. (sample) x-2289, x 70.
on- (Figs) 11-12 Ophthalmidium exigum Koehn-Zanin.,np. (sample)x-2289,x70.
on- (Fig.) 13. Ophthalmidium triadicum (Kristan),np. (sample)x-2289,x70.
. (Fig.) 14. Ophthalmidium martanum (Farinacci),np. (sample) x-2290,x 70.

TAEJIA (PLATE) VI
4. JIoKakKHOCT llojtpaBiio. CpejtH>H Tpnjac, JiajjHH
4. Locality Podravno. Middle Triassic, Ladinian.

1. (Figs) 1-3 Aciculella bacillum Pia, npo6a (sample) x-2279, x 20.

O1. (Fig.) 4. Earlandia gracilis (S. Pantid), np. (sample) x-2289, x 70.

O1, (Figs)5-7 Earlandia amplimuralis (S. Pantic¢), np. (sample) x-2294, x 70.

U1 (Fig.)8. Teutlopoiella nodosa (Schaf.),np. (sample)x-2287,x 11.

o1 (Fig.) 9. Tubiphytes obscurus M aslov, 06aBHjeH ajirajniHM jiaMHiiaMa; rope jiecno
Ladinella porata Ott (Tubiphytes obscurus Maslov, encrusted by algal
laminae; above right Ladinella porata Ott), np. (sample) x-2285, x 11.
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