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YK 551,762/.763:551.351.3(497.15 OpnrHHaJiHH HayTiH paj”

O jyPCKHM H KPEIJHHM O KHKCMJAMA rPAHHHHOI 110OM"M JA
"HHAPCKE KAPBOHATHE HHAT<I>OPME H ayPMHTOPCKOr BACEHA
(n*AHH*IHH BACEH 3AJ10MKA | AHKO)

0«
PajKe Pa”oHHiih*

npHKa3aHe cy jefliia cepaja J*HHapcKe Kap6oHaTHe njiaT())opMe h Tpn cepaje rpaHK'inor 6aceHa 3alioM-
Ka-1lauKO (= 3alioMKa jejiHHHua). Ha OCHOBy npocfiHlia y KyH.aK n0TOKYy, JlyKaBHqH h MnxojtawM, KOHCTaTO-
BaHo je Na je 3anoMKa jejiHHHua cr3HcTHpajia no Kpaja airra. a j(a y ajiéy ry6én HiijiHBHayajTHocT npejia3He jejiH-
HHue njiaT(J)opMa/6aceH. Oji aji6a, npeKpHBeHa TpaHcrpecHBHOM cckbchuom jjypMHTopcKiix KliacTHTa, nocraje
BHO flvypMHTopcKor 6aceHa. HHTeH3HBHa cHiicejiHMeHTHa Tek TOHHKa npeTXOjinJia je n npaTHJia nporpaflHpaibe
JIvpMHTopcKor 6aceHa npeMa J*HHapcKoj njiaT(j)opMH Kajia je pa3opeH H 3HaT3H jjho MaprHHaliHor nojaca
njiaTtfiopMe (Ha urro yKa3yjy ejieMeHTH nojinreHe 6pe>ie y 6a3aliHOM jinjcjiy TpaHcrpecHBHe ceKBcnne jivp-
MHTOpCKHX KJiaCTHTa).
Kn.y«c pHje«: jypa, Kpejia, 6HOcrpaTHipa(J)Hja, HajieorcorpaifjHja, JHHHapcKa Kap6oHaTHa iuiaT({)opMa/,13ypMHTopcKH

6aceH, 3aJioMKa jejmnima. cjeBepna XepneroBHiia, JJimapHjiH.

Y cjeBepHoj Xepn,eroBHHH, H3ME))y HeBecmba h TaiiKa h y okojihhh Taujca, oTKpHBeHe cy
pa3JiHwre jypcKe h Kpejpie cepnje Koje yKa3yjy Ha aio*eny reojioiuicv HCTopHjy ipaiiH'iHor
nojaca H3Mg|)y JT,HiiapcKe KapGoiiaTiie iuiaTtIxipMe h /lypMHTopcKor 6aceHa, ojjhocho ipaini‘iiior
Gacena 3ajioMKa-~raijKo (y jialbeM reKciy: jej"HHHna 3aJioMKa). Ha HeKe npocl)iuie y 0B0j reo-
jioiukh mrrepecaHTHoj oGjiacra yKa3ao mh je KOJiera Miiajien MojnheBHh h oMoryhHo mh, 1964.
rojiHHe, TepencKH o6iuia3aK cepnja oiKpHBeinK Ha MaHipony, y KyibaK hotx)kv h y okojihiih
JiyKaBHiie (cji. 1, A-A*, B-B', 1J.-U0- Ochm jieraji.ne cryjpije 0 JiHjacy h cTapnjem jiorepv
3aJioMKe h l'auKa (Gakovi¢, 1986), noMeHyre cepnje jjo jiaHac HHjecy 6iuie jjeralbiiHje
iipoviiaBaHe hhth npHKa3aiie. Orora je onpaBjiano npHKaiani pacnojiojKHBe nojjaiKe npeMijia cy
to caMO pe3yjrraTH MaH.er 6poja MHKp(majieoHTOJK)lukhx aHanH3a h Tajjaibe oncepBauHje. Pajpi
noniyHHjer YBHj(@y reojionijy peraona, npHKa3yje ce h no3iiaTH npocjiiui MHXOjtalie (Rado-
iCi¢, y: Dimitrijevi¢ i dr., 1968; Gakovi¢, 1986; Radoici¢ & D'Argenio, 1988) (cn.
1.A-A0-

nNPO<I>HJI MAHrPOIIA (Cji. 1 A-A", Cji. 2) (Tab6.1, cji. 1-7)

llpeuiej*oM cej*HMenaTa y npod4)HJiy MaHrpona, Hj*yhn ojj llIHiiaHHa npeMa cjeBepo-
HCTOKy, KOHCTaTOBaHa je cyKi”ecnja ojj ropite jype jjo y aji6-u,eiiOMan (Mlialjn cnojeBH

Kpajba FleTpa 38,11000 Beorpaji.



Cji. 1 recmoiiiKa Kapra pa3MaTpaHor nojipyija cjeBepHe XepncroBmie. npeMa reojiouiKoj KaprH JiHcra | leBecHH.e
1:100.000 (Mojicevi¢ i LauSevi¢, 1969) n JiHcra ragkO 1:100.000 (Mirkovi¢ i dr., 1980), BeoMa
ynpomheHO. Jlereiaa: 1 ajiyBHyMn HeoreH; 2. najieoreH (eoueH -ojimoncH, "ITpoMHHaJ, 3. najieoreH (cpeflibH
Hropn,H eoijeii); 4. ropita Kpeja, JHypVHTopckH (3)jihui; 5. ropiba Kpeta (KapSoHaTH); 6. jioiba Kpejia, 7. ropn.a
jypa, 8. JIHjac h jioicp, 9. ropiiH Tpnjac; A-A" - iipot))Hli MaHrpona; B-B' - npoth)HJi KyibaK noroKa; 11,-11, -
npocfiHli JivKaBHiie n JJ-fI' - npo(H)HIi VIHXoji,a'ie; -1V - TeKroHCKe jeflHHHUe. npeMa Mojiceviéu i Lau-
SeviCu. 1973: |- TeiCTOHCKa jejiHHHUa MeKe rpy;(e, 11- TeKTOHCKa jejiHHHUa EjeJiauiHHue, 111- TeKTOHCKa
jenHHHna 3aJioMKe HIV- TeKTOHCKa jeflHHHuUa JIvVpMHTopcKor cfuiHUia.

Fig. 1 Geological map of the considered noith Herzegovina area, accorrding to geological map sheet Nevesinje
1:100000 (Mojicéevi¢ & LauSevié, 1969) and to geological map sheet 1:100000 (Mirkovic¢ et
al., 1980), very simplified. Legend: 1. Aluvium and Neogene; 2. Paleogene (Eocene-Oligocene,
"Promina"); 3. Paleogene (Middle and Upper Eocene (flysch, marls and conglomerates); 4. Upper
Cretaceous, Durmitor flysch; 5. Upper Cretaceous (carbonates); 6. Lower Cretaceous; 7. Upper Jurassic;
8. Liassic and Dogger and 9. Upper Triassic; A-A' - Mangrop section; B-B' - Kunjak Potok section;
C-C' - Lukavica section and D-D' - Miholjaca section; I-1V - tectonic units according to Mojic¢evic
and LauSevié, 1973: | - tectonic unit of Meka Gruda, Il - tectonic unit of Bjelasnica, Il - tectonic

unit of Zalomka and IV - tectonic unit of Dumiitor flysch.



HpocJjHJia, npeMa njiaHiimi Mbhi;h, HHjecy HpoMaTpaHH, cji. 2). CTpaTHrpacJ)CKH CTy6
MaHrpona yKJby'iyje KpeHH.aKe ca Clypeina jurassica, ca a6epaHTHHM THHTHHHHaMa, ca
Salpingoporella annulata h Clypeina solkani, Konporene Kpe’iitake, Kpe'iH.aKe ca Salpin-
goporella melitae n Actinoporella podolica, ca Nerinella dayih NerineJJa schieki, ca Deba-
rina hohounerensis, ca HyMyjiOKyjiHHaMa h KyneojiHHaMa, ca Neoiragia convexa, ca Sellial-
veolina viallii, a y 3HaTHoj MjepH 3acTynjbeHH cy h Kpe>iHvaHH 6€3 c~ocHJia. HeKOJiIHKO
MaH>iix pacjepa HHjecy 3HaTHHje nopeMeTHJiIH cTpaTHrpacJjcKH CTy6 OBe cepnje (Maita
noHaBJbaifca y cpeflH.OKpefl[HOM flHjeJdiv CTy6a) Kojy KapaKTepHiuy cf)amije HenonoBane y
nJiIHTKOBOfIHOM apeajiy y yHyTpauiH>0ocTH HJiaTc opMe.

SSW NNE

SIPACNO
N ivica

S MANGROP 1522

Cn. 2. llpex)HJi Manrpona.npeMa reonouiKoj KaprH jiHcra HeBecHfte MOA.QGKK) (Mojicevié i LauSevié, 1969);
3Bje3imua: Kpe'iiMKca Neoiragia convexn Danilova. Jlereiifla: T3 ropH.H Tpnjac, J- iopH»a jypa. K,- jioim
Kpega, K ropita erjla. E- ccmeH

Fig. 2. Mangrop section, according to geological map sheet Nevesinje 1:100000 (Moji¢evi¢ & LauSevic,
1969), asterisk: limestone with Neoiragia convexa Danilova. Legend: T3 Upper Triassic, J- Upper
Jurassic, Kj- Lower Cretaceous, K2 Upper Cretaceous, E- Eocene.

Mctohho oji Manrpona, Ha BjejiauiHHH,H h H.eHHM orpaHHHMa (cji. 1), pa3BHjeHH cy
ciipvjuiH Kpe'iibaHH MaJiMa h HajHimer neoKOMa (EHipsactinia ellipsoidea, E. polipora, E.
caprense, Ptygmatis carpathica, P. pseudobruntruntana, Phaneroptyxis staszycii, Diceras
sp.: Mojiéevié i Cici¢, 1984). Cynepn03HU,HOHH flIOH>OKpejiHH KpeTiH,ai;H cy iijihtko-
BOfIHH cejiHMeHTH njiaTcJjopMHe yHyTpaniH>ocTH.

nPOO»H.H KYIDAK nOTOKA (Cji. 1 B-B*, Cji. 3) (Ta6. I, Cji. 1-5)

ripeKo floJioMHTa Kojn cy, npeMa MojHheBHhy, Tpnjac-JiHjacKe cTapocTH, Jie*H
oko 70-100 MeTapa (y rnNpPoj okojinhn 50-100 m) ycliojeHHX floJioMHTa, po>KHaHa,
CHIIHCI)HKOBaHHX JianopoBHTHX Kpe'iifcaKa ca MyrjiaMa po*Hai;a n oonjinhx Kpe'iH.aKa
JiHjac-jiorepcKe CTapocTH (Mojicevié, y: Moji¢evi¢ i Cici¢, 1984), a iiotom 6no-
KJiaCTHTH m331M—HeOKOMCKe H 1"eHOMBHCKe CTapOCTH.

MalJiMy h HajcTapnjeM neOKOMy (6epnjacy) onroBapa oko 50 MeTapa M3chbhhx h
6aHKOBHTHX HpHJIHHHO HpeKpHCTajiHcajiHX 6noKJiacTHTa (6pena, MHKpo6pena h Kajika-
peHHTa) y KojHMa ce MjecTHMHHHo 3ana*ajy c”parMeiiTH eliHHcaKTHHHja h Kopajia.
TaH.H npocliojnH MHKpHTa y HajBHmMeM nnjejiy (y3opi;H 06439 h 06440, cji. 3) noce

1~cTcpMHiiannja O. MapKOBHhI



6epnjacKe KajinHonejie- Calpionella alpina h BeoMa pnjeTKe C. elliptica h Calpionellopsis

oblonga, Mok KajiKapeHHT (06441, cji. 3) cajip>KH fliparMenTe Radiomura cautica h pa3-
jihhht opraHoreHH fleTpHTyc.

KINJAK LI'KAVICA MIHOIJACA

h

Cji. 3. CTpaT«rpa(})CKH cry6oBH KyH>aK noTOKa, jlyKaBm(c h MHxoji>a'ie.
Fig. 3. Stratigraphic columns of Kunjak potok, Lukavica and Miholjaca.

( jiHjejiehn cejiHMeiiTH cy TaKoije jie6ejiof)a0K0BH Tii h MacHBHH GnoKJiacTHTH - ohh
ce Ha H3j(aHKy pa3JiHKyjy 0ji npeTX0o"HHX jeflinio no TOMe uito ce Y ii.HMa Mory yoiiHTH
(J)parMeiiTH pyj(HCTa h opfHHTOjiHiiHfla (06442). Y rpv6oKJiacTH'MoM saHKy, 6-7 MeTapa
HaBHiiie, nopeji KpymiHjHX pyj;HCTHHX cj*parMenaTa nabeira cy h chthh pajiHOJIHTHjiH h
KaiipiiHH/iii u,eHOMancKe CTapocra (oj(pej(6a: llejoBHh).



IIPOOH.'l JiyKABHIU
(Cji. LU Cji. 3) (Tab. 1, cji. 6-8;Tab. Ill, cji. 1-9; Tab. 1V, cji. 1-7; Tab. V, cji. 1-4)

llpeKO cacBHM cHJiHr{iHKOBaiiHX cejjHMenaTa (fle6jbHiie BHiue 03 20 m) y KojHMa ce
yo’iaBa npiiMapHa 3pHacTa CTpyKTypa (6 HOKJiacTHTH), cJiHjefle:

- 8 m, TaHKOcjiojeBHTH MHKpHTH, KaliKapeHHTH h 6pelie (cji. 3, 06419 h 06420);
Mei>y 6HOKJiacTHMa cy Racliomura cautica, Mercierella dacica h Tubiphytes morronensis’,

- 2 m, KpellH.aiJH H CaCBHM CHJIHtJ)HKOBaHH KpeHHjau,H;

- 4-4.5 m, 6pe’ia KliiDKeiba (1 m) h HaroMHJiaH.e KpynHHX JiaMejiH6paHXHaTa (nTepo-
KapjinyMa?). MnjeinaHH cy BeoMa cjihmhh Kpe’iii.aijn (madston h vekston): ca viecraJiHM hjih
pnjeTKHM KajmnoHejiaMa - Calpionella alpina h Calpionella elliptica, ca pajinojiapnjaMa h
cnHKyjiaMa ciiom Hja, ca cjipai MeiiTHMa KpHiionjia, XHjjpojoa, MeKyiuan,a, @ Y BnrneM jinjejiv
ca KpyniiHM cpparMenniMa jiaMejiH6paHXHaTa pe6pacTe Jbyunype h iiohckhm ch'hihm
JIHTOKJiacTOM ooHjjnor h jipyi'or Kpe'iH.aKa (cji. 3,06421 h 06422);

- 0,7-1 m, TaHKocJiojeBHTH Kpe’iH.ami ca pajjnojiapnjaMa h cnHKyjiaMa cnonrnja
(cji. 3, 06423);

- oko 10 m, HaH3MjeHHHHo: naroMHJiaifca JiaMejiH6paHXHaTa, “peMe KJiHJKeika h
MHKpHTH ca pnjeTKIIM pajJHOJiapHjaMa, CnHKyjiaMa CIIOHI Hja H HOHCKOM CHhyiUHOM ciih -
piuiHHOM (06424-06426);

3 m, "HOKJiacTHHHH Kpe'utai*H - jjeTpHTyc h cljparMeHTH MeKyiuau,a, xnj;po3oa,
KaJiiiHCHOHrHja h adiraJiHHX cTpyKTypa (06427);

- oko 15 m, iipeTeacno 6peqge KliH»ceii.a; H3 BHiuer jinjejia y3opaK 06428 ca Kajiimo-
HejiHjiama Calpionellopsis - Calpionellites 3oHe - TintinnopseJla carpathica, T. longa,
Remaniella cadischiana, Calpionellopsis oblonga, Calpionellites darderi, ? Lorenziella, ca
pnjeTKHM c£opaMHHHcJ)epiiMa (Neotrocholina, cHhyuiHa Trocholina, "Campanullina’, Lenti-
culina), cppaiMeHTHMa KpHiionjia, MeKyuiaua, XHjipo3oa h iy6HcJ)HTeca.

Obhm cjiojeBHMa 3aBpuiaBa ce ceKBeHija jiOH.e Kpej~e 6epHjac-j<OH,0BajienjiHCKe
cTapocTH Kojy Tpe6a jjeraji.iiHje iipoyHHTH h yBecTH Kao OopMaijnjv JlyKaBHne. HaKOii
narjie jiHTOJiouiKe npoMjene, y cTparnrpacfiCKOM cTy6y cjinjejie:

- 3 m, cKeJieTHH pyjjHCTHH KaJiKapeHHTH (neipHiyc pyjiHCTa, jipyrnx MeKyuiana h
cpparMeiiTH Op6HTOJiHHHjja - 06429);

- 0,15 m, fIBa Taita cjioja JianopoBHTor Kpe>ni.aKa ca njiaHKTOHCKHM cljopaMHiiHclie-
piiMa aji6cKe CTapocm - Planomalina buxtorfi bicarinata h Hedbergella spp. (= 30Ha ca
Rotalipora appeninica, 06430);

- 4,5 m, CHJiHf)HKOBaHH KpeiiH.auH ca cnHKyjiaMa cnoHrnja h noHeKOM pajjno-
JiapnjoM h Kpe'iibai“H ca yiiecTaJiHM paj*HOJiapnjaMa (06431);

- 5 m, CKejieTHH pyjiHCTHH KajiKapeHHTH ca (*parMCHTHMa op6HmojiHHHjja h BeoMa
piijeTKHM njiaHKTOHCKHM cJl)opaMHHHcl)epHMa (Hedbergella ?, 06432);

- oko 10 m, nojinreHe 6pene,

- 8m, njionacTH h cjiojeBHTH JianopoBHTH Kpe'iibanH h Myji>eBHTH KajiKapeiiHTH ca
iuiaHKTOHCKHM c|)opaMHHHcJ)epHMa - Dicarinella concavata h Globotruncana spp. (gr. lin-
neiana), KomijakK - HajnnacH caiiTon.

JleGejia cepnja Kap6oHaTHHX KliacTHTa JJypMHTopcKor 6acena Koja jjocokc j(o vy
cpejtibH eoueH. HajBiiiun jjho OBe cepnje nnje jjo caj™a npoy'iaBan, npBa n jejinna Hiic})op-
Mai;Hja o npncycTBy TepuHjapniix cejjHMeHaTa y cvKHecnjn JIvpMHTopcKor 6acena jiaTa
je 1968. r. (Radoi€i¢, y: Dimitrijevi¢ i dr., 1968).



Y iipocf)HJiy JlyKailHnc CBHijieiiTHa je cipaTiirpacJicKa npa3HHHa oj( j(on,er BadienjiHca
jio aji6a. y iipnjior npe raocTaBHH fla ce y jejjHiinnH 3alioMKa nejiauiKa cejiHMeHTamija
ojjBHjaJia h HaKOH j~oiter BajieHflHca (ca KpahHM npeKHjjoM?) ij. j®a je OBjjje j~ho jjoito-
KpejjHe cepnje Morao 6hth pa3opeH, roBopn nojjaTaK jjo6njen y u,eHOMaHCKOj nojiiirenoj
6peHH MnxoJba’ie (KJiacT anTCKor KpenibaKa ca njiaHKTOHCKHM 4)opaMHHHc}epHMa Glo-
bigcrinclloidcs algerianus h Hedbergella spp.).

llocTBajieimncKa ceKBenna, jje6jbHiie 12-13 MeTapa, (HaKOH Harjie jihtojiouikc
npoMjene na j nojinreiie 6pene) HajBjepoBaTHHje je caMO aji6cKe cTapocTH, npeMjia ce
ne Mosce HCKIbV'iHTH jja jjnjejioM iipiuiajja h HajHimeM ueHOMany.

(0] noJdinreHoj 6pe’iii oBor npoc™HJia HeMaM nojiaTaKa, a cyiiepii03imHOHH Kpe’iH.auH
HHjecy CTapnjn o0j( KomijaKa. OrpaTHipacJjcKH npeKHjj h y obom jjHjejiy cTy6a je Moryh:
H3Me”y aji6a h aji6-nenoMaHa h nojinreHe 6pege yKOJIHKO je ona ceHOHCKe (KOHHja'iKe)
CTapOCTH.

NPOOHJI MHXOJbAHE (Cji. 1, fl-A", Cji. 3) (Ta6. V, cji. 5-9)

JinjacKa h jjorepcKa ceKBeima MHXoJdbalie yKJbyiivje (y KOHTHHyHTeTy ca TpnjacKHM
jjojioMHTHMa) jiojioMHKpHTe ca pnjeTKHM npocjioju,HMa po>Knau;a, CHjrncjiHKOBaHe mhk-
pHTe h MHKpHTe ca Kpajibe pnjeTKHM cjiopaMHiiHcfiepHMa (Ophtalmidium, GJomospira, Jia-
reHHjpi), ca noHeKOM pajjHOJiapnjoM, cnHKyjioM cnoHinje h/hjih cTOMHoccjiepoM, TaiiKO-
cjiojeBHTe h JincTacTe cejjHMem'e (black shale) ca aMOHHTHMa jjoMepiijena (Gakovig,
1986), cJiojeBHTe Kpeuu.aKe ca po*HauHMa h aMOHHTHMa ToapcneHa, y BHmeM Jinjejiy ca
aMOHHTHMa jioiber jjorepa (nojjaTaK M. TaKOBiiha), TanKoejiojeBHTe h Hojjyjiapne
MHKpHTe ca pajuioJiapnjaMa, noHeKOM cnHKYyjiOM h cfiponjuiKyjiapHjoM.

y jiajbeM cjinjejiy cy:

- Bpene ca KliacTHMa JinjacKe h jiorepcKe cTapocTH (c”ainje luiaTcjiopMe, ajiH h
OHe 3aJiOMKa jej(HHHije) Mehy KojHMa cy: KpenibauH ca pajjHOJiapnjaMa h cnHKyjiaMa
chohi nja, ca noHeKHM cjjopaMHiincjiepoM - Agerina martana, Glomospira, JiareHiijjH (cjia-
UHje HjjeHTHUiie juijackHM 0BOr npocjonjia), KpenibaK ca Involutina liassica h ca Stilotha-
lamia columnaris. 3aBpuiHH jiho 6peiie je oohjiiih 6HOKJiacTHT ca Protopenerolpis striata h
pnjeTKHM jiHTOKJiacTHMa - jej(an jiHToiaiacT 6ho je KpeiubaK ca Globuligerina oxfordiana,
nejiauiKHM JiaMeJin6paHXHaTHMa h pajtHOJiapnjaMa.

- HaKOH TeKTOHCKH 3jjpo6jbeHHX Kpe'in.aKa, y KojHMa cy npeiio3HaTe ejinncaKTH-
HHje, OTKpHBeiiH cy MaciiBHii KpeHH.ai;H cnpyj(Hor KOMiiJieKca: npeflcnpyflHe 6pene
(Ellipsactinia, KopaliH h jip.) ca cm npocjiojuHMa MHKpHTa y 3aBpuiHOM jjnjejiy. Obh
npoejiojuH Hoce pnjeTKe THHTHHHHe - Calpionella alpina h Calpionella elliptica, uito yny-
hyje Ha 3aKJbynaK o 6epnjacKoj cTapocTH Tor ~HjeJia CTy6a. y caMOM Bpxy ceKBeime
Hahene cy 6epHjac-j(0ibOBalieHj(HCKe BpcTe Calpionellopsis oblonga h Tintinipsella longa.

JIeTHMHHHHM npeidiej(OM H3j(aiiKa He yo>iaBa ce pa3JiHKa H3Me?y MajiM-neoKOM-
ckhx KpeuibaKa h Hapejuie

- nojnircHe 6pene ca ejieMeHTHMa iijihtkobojjhhx Kpenn.aKa (jypcKH KpenibaK ca Proto-
peneroplis striata, ca TpoxojiHHaMa h jjaaHKJiajiaijeaMa, BaJienjjHCKH Kpe'Hi.aK ca Protopene-
roplis trochangulata, anTCKH Kpe'iH.aK ca Globigerinelloides algeriana h Hedbergella spp., ca
Triploporella marsicanah jip.). OBa nojinreHa 6pe>ia je HajBepoBaTHHje ueHOMancKe cTapocTH.
CipaTHipac”cKa npa3HHHa (ycjiej( HHTpacjiopMaunjcKor pasapaiba) ojiroBapa HHTepBajiy oj(
paHor BajienjjHca j~0 KacHor aji6a hjih ueiioMana. Bhuih jjho 6pe‘ie, 6e3 jacHO yo'ui.HBe
ipaimne, je rpy6a 6pena KOMnoHeHTe Koje cy Kpe'iibaijH ca pyjjHcrHMa, npeTe*cHO
KaiipinnijjaMa Koje HHjecy MJiat)e ojj cpejjiber nenoMana, 3aTHM cjinjejje



- MHKpofipeMe, KanKapeHHTH h KajinnjiyTHTH ca rjio6oTpyHKaHaMa ceHOHCKe CTa-
pocTH. Oko 12-13 MeTapa oj( rpy6HX 6pena KOHCTaTOBaHa je Dicarinella concavata
(KOHHjaK - HajCTapHjn caHTOH). Cepnja Mnxojbarie, npeMa cjeBepy, KOHTHHyiipaHO ce
npaTH flo y cpejHbH eoijeH (ceflHMeiiTH MJiahn o~ cpeflH»er eoijena 3acaj(a HHjecy
KOHCTaTOBaHH).

3AKJbYHAK

najieoreorpa(f)CKa eBOJivnaja pa3MaTpaHor npocropa cjeBepHe XepHeroBHiie, to-
kom jype, Kpejje h oco6hto y Tepu,Hjapy, oj(p>KaBajia je akTHBHOCT najieojiHHHje BoKa
KoTopcKa - Tai*KO, ca KojoM ce, y obom apeany, yKpuiTajia JiHHHja 3eTe. 3a nalieoreo-
rpac})Hjy perHOHa KapaKTepHCTHHHO je (J)opMHpaH.e, y nepHiiJiaTt})opMHoj apeH, a HakKOH
peTO-JinjacKHX jjoratjaja, npocTpaHor ipaiiH'inor 6aceHa 3aJioMKa - TaHKo'. CyKn;ecHje
KyH>aK HOTOKa, JlyKaBHne h Mnxojba'ie npnnajjajv OBoj cjioacenoj iiepnHJiaTCopMHoj
jejiHHHHH, a cyKnecHja MaHrpona JJnnapcKoj Kap6onaTHoj iuiaTcJiopMH.

JypcKy h KpejjHy cepnjy MaHrpona h BjejianiHHH,e (cji. 1, I, "TeKTOHCKa jejiHimna
BjejiauiHHi”e™ npeMa Mojiceviéu i LauSevicu, 1973) KapaKTepHiny thiih'jho hjihtko-
Bojjne (j)agnje. CejjHMeirm MaliMa h CTapnjer neoKOMa nojaca BjejiauniHHe npHiiajiadin
cy HHTepHoj, cjeBepHoj, MaprHHH /~HiiapcKe Kap6oHaTHe nJiaTcjiopMe h nJiaT(])opMHoj
yiiyTpaiiiibocTH 6jiH*er h HeuiTO najber 3acnpyha. OaHHjajine 0j\JiHKe jioH.o0KpejuiHX ce-
~“HMeHaTa yKa3yjy Ha Hporpaj?HpaH.e iuiaT(})opMe npeMa ,H,ypMiiTOpcKOM 6aceHy, j™ok je
0j( cpejjite Kpejie npoi~ec o6pHyT. nporpaflHpaibe ,0rypMHTopcKor 6aceHa npaTHJia je h
iieiiocpejuio My npeTxofliuia CHiicejiHMeirnia TeKTOHCKa aKTHBHOCT h HiiTeii3HBiio pa3a-
paite jypcKHX h j~oitoKpejiHHX cejjHMeHaTa je~Hor fiH jejia jejjHHHii,e 3aJioMKa h ninper
MaprHHaJiHor nojaca J],HiiapcKe iuiaTcjjopMe (KJiacTH jypcKHX h jioii,OKpej(iiHX Kpe'iH.aKa
y HOJinreHoj 6peiiH MHXoji.a'ie).

ripocjiiui JlyKaBHH,e je jejimin no3HaTH npocjjiui y KOMe je OTKpHBeHa jiHCTalina 6e-
piijac-jjoii.oBajieHjjHCKa ceKBeHH,a jej*Himije 3aJioMKa: oko 30-35 MeTapa neJianikKHX
Kpe'iibaKa, 6HOKJiacTHTa ca HHTepKaldiannjaMa KJiH3HHX cJiojeBa. O jypcKHM cejiHMeirraMa
iipocjjiuia JlyKaBHHe, ochm iiito cy to duiHcjjHKOBaiiH 6HOKJiacTHTH, 3a cajja HeMa nojjaTaKa.

CeKBeHii,e MajiM-CTapnjn hcokom (OopMaiinja Mnxoji.a'ie)3 h OHa ropn.e Kpejje
noTOKa h Mnxojbaqge (MaJiM MnxojbaMe je HeuiTo npoKCHManHHje npejicnpv”~e). 06a
npocjjHJia KapaKTepniue cKopo HCTa cTpaTHi pacjjCKa npa3HHHa. CejuiMeiiTe HirrepBaldia
jjoMepnjeii - jjoibH jiorep y npocjiHJiy MHXojbaHe5 (Kao h y npoc})HJiy 3ajioMKe;
Gakovi¢, 1986) KapaKTepnuie 6oraTa aMOHHTCKa c})ayHa-noce6HO 6oraTa y j~oMe-
pnjeHV pjeha y ToapcnjeHV, a caMO cnopajiH'iiiH Hajia3H y jioibeM jiorepy (Gakovi¢,
1986, npHJio3H 1-3). Y KyibaK noTOKy aMOHHTH HHjecy HaheiiH y jinjejiy cTy6a Kojn 6h
ojiroBapao JiHjac-j*orepy (noj*aTaK M. MojnheBHha). cPochjiiih caj*pscaj obhx cjiojeBa
HajBjepoBaTHHje je yHHUITen j(ojioMHTH3aHHjoM h CHJiiicjiHKannjoM. 3a cajia, jjaKJie, HeMa
ejieMenaTa jia ce apryMeiiTOBaHO roBopn o pa3JiHKaMa y npeejinncaK THHHjcKOM j(Hjejiy
eepaja KyH.aK noTokKa h MHXQJi.a'ie.

‘ reojiouiKa HCTopHja HHTpanjiaT(})opMiie fipal/(c 3eTa Y aiipeKTffoj je Be3H ca najicorcorpatficKnM
eBOJivnnjoM jejiHHHue 3alioMKa (RadoiCi¢, 1987) h RporpannpaihCM JI,ypMHropcKor Sacena. O n{>y>Kaii>y
jeflHHHue 3aJioMKa H Opa'ifle 3eTa HpeMa C3, 3a cajia ce He mojkc roBopHTH o;ipet)CHO nouiTO HeMa
pejieBaHTHHX nonaTaKa.

34 llpejiJioi 3a HMeiioBaifae (jiopMaunja.

5 JIHjac-florepcKa ceKueHija npotjjHJia MHXOJbaMe (Gakovi¢, 1968) thiickh je npo()HJi <I>opManHje
1 aiiKo.



Ha OCHOBy oniicaHHX cyKaecaja 3aKn>yiivje ce jia je jej*HHHija 3a;ioMKa er3HCTH-
pajia Kao jjno ocoSeHe nepnnj[aTc|)opMne najieoreorpacjjnje ~0 Kpaja anTa. Y ali6y oHa
ry6n HimHBHflyaJiiiocT. Ca aJi6-i"eiil0MaHOM, noKpHBeHa TpaHcrpecHBHOM ceKBeHH,0M
flypMHTopcKHX KJiacTHTa, nocTaje jino JILypMHTopcKor 6aceHa. nporpaj(Hpaii,eM Jlvp-
MHTopcKor 6aceHa npema fliiHapcKoj Kap6oHaTHoj HliaTc))opMH ('ieMV je HpemrxojiHJia n
iuto J& npaheHO hhtcii3hbiiom chiiccjihmchtiiom tcktohhkom) Pa30peH je npoKCHMaJiHH
"HO 3ajioMKa jejjHHHne n 3iiaTaH j(ho MaprHHaJiHor nojaca nJiaTc})opMe. O bh cpejnto-
Kpe™HH j~orafjajn HMajiH cy oj(pa3a n y YHyTpaiuibocTH njiaTcljopMe, oco6hto Yy ibeHOM
cpejribeM cerMeHTy (Radoi€ié, 1993).

H3Jto)xeHa MaTepnja j*oiipHHocn carjiejjaBaH.y cTpararpac”cKe npo6jieMaTHKe Koja
Tpe6a "a 6yjie pnjeineHa jjeTaltHHM 6HocTpaTiirpac]))CKHM npoygaBaibeM. OcTaje otbo-
peHO nHTaH.e pacnpocipaibeH.a 3ajioMKa jejiHHHI"e h 6pa3j*e 3eTa npeMa cjeBepo-
3anajiy. 3a peKOHCTpvKinjv h juiiiaMHKV j*oraljaja, HO'ieBiiiH ca cpej®ibOM Kpej™oM, oj(
3iiaTaja cy nojraijH o pa3opeHHM cepnjaMa, a Koje MO»ce npy*HTH aHaliH3a ejieMeHaTa
nojiHreHHX 6peqa.

Obom npHJIHKOM Tpe6a noMeHyTH jja je, ca 063HpoM na cKopamibe Hajia3e Miiou;eHa
y cepnjn 3eTe (C 03 llojjropHije) (De Capoa & Radoici¢, 1994) h Ha J],HHapcKoj
iuiaTc{)opMH (jiojiHiia HepeTBe, <l)aTHHiia hciiojj BjeJianinni],e - cejjHMeiiTH paHHje y6pa-
jaHH y eoi~eH, Radoici¢ et al., 1995), HeonxojjHO npeHcnHTHBaibe TepijHjapiiHX cepnja
cjeBepHe Xepu;eroBHHe.
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JURASSIC AND CRETACEOQOUS SUCCESSIONS OF THE DINARIC
CARBONATE PLATFORM-DURMITOR BASIN BOUNDARY AREA
(ADJACENT ZALOMKA-GACKO BASIN)

by
Rajka Radoici¢

The infotmation on one Dinaric Platform succession and three successions of the adjacent Zaloni-
ka-Gacko Basin in given. Summarizing data from Kunjak Potok, Lukavica and Miholjaca sections it can
be inferred that Zalomka unit existed as a part of the specific periplatform paleogeography until the end of
the Aptian and lost its individuality in the Albian. From the Albian, covered with a transgressive sequence
of basinal clastics, it was integrated with the Durmitor Basin. The Durmitor Basin progradation was
succeeded and preceded by sinsedimentary tectonics when was crushed a significant portion of the
platform marginal belt (documented by elements of polygenetic breccia in the basal part of a Durmitor
transgressive sequence).

Key words: Jurassic, Cretaceous, biostratigraphy, paleogeography, Dinaric Carbonate Platform/Durmitor
Basin area, Zalomka Unit, North Herzegovina, Dinarides.

In North Herzegovina, between Nevesinje and Gacko and in Gacko area, facially dif-
ferent Jurassic and Cretaceous series have been found, wvhich indicate the complex geo-
logical history of the boundary belt between Dinaric Carbonate Platform and Durmitor
Basin - the adjacent Zalomka-Gacko Basin (in farther text: Zalomka Unit). Some sec-
tions in this region of interesting geology were indicated to me by Mladen Mojicevi¢ who
organized a field trip, 1964., in Mangrop, Kunjak Potok and Lukavica area (Fig. 1, A-A’,
B-B' and C-C'). Excluding the detail study of the Gacko Liassic succession (Gakovig,
1986), the mentioned series have not been closely studied. This seems a sufficient reason
for presentation of the available information, even if it consisted of few micropaleon-
tological analyses and observations of that time. For a better insight in the regional geo-
logy, the known Miholjaca section is presented (RadoiCi¢, in: Dimitrijevi¢ et al.,
1968; Gakovié¢, 1986; Radoici¢ & D'Argenio, 1988) (Fig. 1, D-D").

Kralja Petra 38, 11000 Belgrade.



MANGROP SECTION (Fig. 1, A-A', Fig. 2) (Pl. I, Figs. 1-7)

Mangrop section, going from Sipagno, shows a succession from the Upper Jurassic
into the Albian-Cenomanian (younger beds, toward lvica, have not been considered. Fig.
2). The stratigraphic column of Mangrop includes limestones with Clypeina jurassica.
with aberrant tintinnines, with Salpingoporella annulata and/or Clypeina solkani, coproge-
nous limestones, limestones with Salpingoporella melitae and Actinoporella podolica, with
Nerinella dayi and Nerinella schieki, with Debarina hohounerensis, with Nummuloculina
and Cuneolina, with Neoiragia convexa, with Sellialveolina viallii, and more frequent,
through the column, are limestones without fossils. Several minor faults have not too
much disordered stratigraphic column of this series (few repetition in the mid-Cretaceous
portion) characterized by facies of platform interior. Malm and lowermost Neocomian
reef-complex limestones are developed on Mountain BjelaSnica area (Fig. 1, 1I)
{Ellipsactinia ellipsoidea, E. polipora, E. eaprense, Ptygmatis carpathica, P. pseudobrun-
truntana, Phaneroptyxis staszycii, Diceras sp. - Mojicevi¢ and Cigi¢, 1984). Overly-
ing Lower Cretaceous limestones are shallow water sediments of the platform interior.

KUNJAK POTOK SECTION (Fig. 1, B-B', Fig. 3) (PI. Il, Figs. 1-5)

The dolomites, which are Triassic-Liassic in age according to Mojicevi¢, are over-
lain with some 70-80 metres (50-100 metres in general area) of stratified dolomites,
cherts, silicified marly limestones and ooidal limestones of Liassic-Dogger in age (Moji-
éevié, in: Mojicevic & Cicié, 1984) and with Malm-lowermost Neocomian and
Cenomanian bioclastics.

Malm and earliest Neocomian (Berriasian) age are some 50 metres of prevailing re-
crystallized bioclastics which show locally ellipsactinian and coral fragments. Micrite
lamina and streak in the uppermost part (06439, 06440, Fig. 3) bear Berriasian calpionel-
lides- Calpionella alpina, and rare Calpionella elliptica and Calpionellopsis oblonga,
whereas calcarenites (06441, Fig. 3) contain frequent Radiomura cautica, algal and other
encrusting organism fragment (06442, Fig. 3).

The overlying sediments (06442) are also thick bedded and massive bioclastics: they
differ in the outcrop only by having barely discemable rudist and orbitolinid debris. Be-
sides large rudist fragments, small radiolitids and caprinids of Cenomanian age (deter-
mination: D. Pejovi¢) were found in a coarse-clastic thick bed 6-7 m upward.

LUKAVICA SECTION
(Fig. 1 C-C, Fig. 3) (Pl. Il, Figs. 6-8; PI. lIl, Figs. 1-9; PI. IV, Figs. 1-7; Pl. V, Figs. 1-4)

More than 20 metres of completely silicified sediments, which show the primary
grained structure (bioclastics), are overlain with following succession:

- 8 m, thin bedded micrites, calcarenites and breccias (Fig. 3, 06419, 06420); bio-
clasts are Radiomura cautica, Mercierella dacica and Tubiphytes morronensis;

- 2 m. limestone and silicified limestone;

1 Determination: O. Markovié¢



- 4-45 m, slump mass - slump beds (1 m) and accumulation of large lamelli-
branchs (pterocardiums?); mixed facially similar limestones (prevailing mudstone and
wackestone): with Calpionella alpina and Calpionella elliptica, with radiolarians and
sponge spicules, with crinoidal, hydrozoan and mollusk fragments in the upper part with
large fragments of ribbed lamellibranch shells, other bioclasts and occasional small litho-
clasts of ooidal and other limestones (06421, 06422);

- 0,7-1 m, thin bedded limestones with radiolarians and sponge spicules (06423);

- cca 10 m, altematelly: lamellibranch accumulation, slump beds and micrites with
rare radiolarians and sponge spicules, and few minute Spirillina (06424-06426);

- 3m, bioclastics breccia and calcarenites; mollusk, calcisponge, hidrozoen and algal
fragments and detritus (06427);

- cca 15 m, dominantly slumped mass; a sample (06428) with calpionellids of Cal-
pionellopsis - Calpionellites zone from the upper part - Tintinnopsella carpathica, T.
longa, RemanieJla eadischiana, Calpionellopsis obJonga, Calpionellites darderi, Loren-
zieJlal, rare foraminifers (NeotrocholJina, minute Trocholina, "Campanudlina”, LenticuJina).
crinoidal, hidrozoan, mollusk and tubiphytes detritus.

These beds top the Lower Cretaceous sequence, which ought to be studied in more
detail and introduces as the Lukavica Formation. Upward (sudden lithologic change),
stratigraphic column consist of:

- 3 m, skeletal rudist calcarenite with orbitolina fragment (06429);

- 0,15 m, two thin beds of marly limestones with planktonics of the Albian age - Plano-
malina buxtorS bicarinata and Hedbergella spp. (-RotaJipora appeninica zone) (06430):

- 4,5 m, silicified limestones with sponge spicules and rare radiolarians and lime-
stone with frequent radiolarians (06431);

- 5 m, skeletal rudist calcarenites with orbitolina fragments and very rare plankton-
ics (HedbergelJal, 06432);

- cca 10 m, polygenetic breccia;

- 8 m, thin bedded and bedded micrites and mudsupported calcarenites with plank-
tonics - Dicarinella concavata and GJobotruncana spp. (gr. linneiana), Coniacian - earli-
est Santonian;

- thick carbonate clastic series of Durmitor Basin. Senonian into Middle Eocene.
Uppermost part of this series has not been studied till now, the first and only information
about the presence of Tertiary in Durmitor Basin series was published 1968 - Radoici¢,
in; Dimitrijevi¢ et al., 1968.

Lukavica section shows a stratigraphic gap from the Lower Valanginian into Albian.
The evidence from Miholjaca (clast of the Aptian limestone with planktonics GJobigeri-
nelloides algerianus and Hedbergella spp. in polygenetic breccia) supports the supposed
continuous deposition in the Zalomka Unit also after the Lower Valanginian (?including
short nondepositional gap), but this part of Lower Cretaceous series could have been des-
troyed.

The sequence after sudden lithologic change to the polygenetic breccias, 12-13 mel-
res, is probably only Albian in age, though the earliest Cenomanian age should not be
excluded. The limestone overlying polygenetic breccias are not older than the Coniacian.



An intraformational stratigraphic gap in this part of the column is possible: between Al-
bian (or Cenomanian?) and polygenetic breccias if this breccias was Senonian in age.

MIHOLJACA SECTION (Fig. 1. D-D', Fig. 3) (PI. V, Figs. 5-9)

The Liassic-Dogger sequence of MiholjaCa includes (continuous on Triassic dolo-
mites): dolomicrites with sparse chert interbeds, silicified micrites and micrites with rare
foraminifers (Ophtalmidiium, Glomospira, lagenids), with few radiolarians, sponge spi-
cules and/or stomiosphaera, black shale with Domerian ammonites (Gakovi¢, 1986),
bedded limestones with chert, with Toarsian and those with lower Dogger ammonites
(Gakovi¢, pers. comm.), thin bedded and nodular micrites with radiolarians, few sponge
spicules and Frondiculaiia.

Upward follow:

- Breccias with clasts of Liassic and Dogger age (platform facies and those of Zalomka
Unit also): limestone with rare radiolarians and sponge spicules, with very rare foraminifers -
Agerina martana, Glomospira, lagenids, limestone with Involutina liassica and with Stilotha-
lamia columnaris. Breccais are topped with ooidal limestone with Protopeneroplis stiiata and
rare lithoclasts - one of the lithoclasts was limestone with Globuligerina oxfordianal

- chrushed breccia in which Ellipsactinia were recognized;

- massive reef complex limestones: fore reef breccia (Ellipsactinia, corals) with cm
streaks of micrite at the top. The micrites contain rare calpionellids Berriasian Calpionella alpi-
na and Calpionella elliptica and those at the topmost part of the sequenceBerriasian-Lower
Valanginian species Calpionellopsis oblonga and Tintinnopsella longa. A superficial survey of
outcrop does not reveal the diffemce between Neocomian breccia and the overlying

- polygenetic breccia with elements of shallow-water and pelagic Jurassic and Cre-
taceous limestones (Jurassic limestone with Protopeneroplis striata, with trocholinae and
dasyclads, Valanginian limestone with Protopeneroplis trochangulata, Aptian limestone
with planctonics GlobigerineJloides algerianus and Hedbergella spp., with Triploporella
marsicana). The polygenetic breccia probably is not older than Cenomanian. The upper
part of the breccia, without a visible boundary, is coarse breccia of prevailing limestone
component with caprinids not younger than Middle Cenomanian. Upward follow:

- microbreccias, calcarenites and calcilutites with planktonics: about 12-13 m above
the coarse breccia Dicarinella concavata (Coniacian - earliest Santonian) is identified.
The Miholjaca series is traceable continuously into the Middle Eocene (sediments younger
than Middle Eocene have not been identified up to now).

CONCLUSION

The paleogeographic evolution of the considered north Herzegovina region had ex-
pressed, during the Jurassic and the Cretaceous, activity of the paleoline Boka Kotorska-
-Gacko, intersected in the region with the Zeta line. A characteristic feature in the



regional paleogeography is the large adjacent basin of Zalomka-Gacko®, formed tn fhe
periplatform area after the Rhetian-Liassic events. The successions of Kunjak Potok, Lu-
kavica and Miholjata belong to this complex periplatform unit, an the succession of
Mangrop to the Dinaric Carbonate Platform.

Jurassic and Cretaceous series of Mangrop and Bjelasnica (Fig. 1, Il, "Bjeladnica
tectonic unit" according to Moji¢evi¢ & LauSevi¢, 1973) is characterized by typically
shallow-water platform facies. Malm and early Neocomian sediments in BjelaSnica belt
belonged to the intemal ("northem™) Dinaric Carbonate Platform margin and the platfomi
interior of the nearer and farther back reef. Facies of Lower Cretaceous sediments indi-
cate the platfom progradation toward Durmitor Basin, whereas the process from the Mid-
dle Cretaceous is reverse. The Durmitor Basin progradation was succeeded and preceded
by synsedimentary tectonic events and heavy crushing of Jurassic and Cretaceous deposits
in a part of Zalomka Unit and particularly marginal Dinaric Platform belt (clasts of Jura-
ssic and Cretaceous sediments in Cenomanian polygenetic breccia).

Lukavica section is the only known section where distal Neocomian sequence is ex-
posed: about 30-35 metres of pelagic limestones and bioclastics with slump bed interca-
lations. No information is available about Jurassic beds of Lukavica, except that they are
of silicifled biocalcarenites.

Sequences of Malm-Lower Neocomian ("Miholjaca Fomiation™) and Upper Cretaceous
("Nadanici-Ponikve Formation")4 are nearly identical in the sections of Kunjak Potok and Mi-
holjaca (Malm-Neocomian of Miholjaca is slightly more proximal fore reef); also almost iden-
tical is the stratigraphic gap. The sediments in Domerian-Lower Dogger interval of Miholjaca
section5 is characterized by rich ammonitic fauna, particularly abundant in Domerian, rarer in
Toarsian, and only sporadic in Dogger (Gakovi¢, 1986). In the Kunjak Potok, ammonites
were not found in the interval that would correspond to Liassic-Dogger (infomiation: M.
Mojiéevi€). The fossil content of these beds has probably been obliterated by dolomitization
and silification. There are not at present elements for an argumented discussion of differences
in the pre-ellipsactinian parts of the Kunjak Potok and Miholjaca series.

It has been inferred on the described successions that Zalomka Unit existed as a part of
the specific periplatform paleogeography until the end of Aptian and lost its individuality in the
Albian. From the Albian, covered with a transgressive sequence of Dumiitor clastics, it was
integrated with the Durmitor Basin. The progradation of Dumiitor Basin toward Dinaric
Carbonate Platform (preceded and succeeded by intensive syasedimentary tectonics) destroyed a
significant part of the platform margin. These events also affected the platform interior. and
especially the paleogeography of its Middle segment (Radoici¢, 1993).

It should be point mentioned at this point, that Tertiary formations of northem
Herzegovina need a reconsideration in view of recently identified Miocene in series of
Zeta Furrow (De Capoa & Radoici¢, 1994) and Dinaric Carbonate Platform (Neretva
area, Fatnica south of BjelaSnica Mountain, Radoici¢ et al., 1995).

2 The geologic history of Zeta Furrowv is directly associated with the paleogeographic evolution of
the Zalomka Unit and progradation of the Dunnitor Basin. No inference can be made ahout extension of
Zalomka Unit and Zeta Furrovv to the nortvvest, for the lack of relevant data.

34 Suggestion for formation names.

5Type section of the Gacko Formation.
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TABJIA | PLATE
ripocJ)HJi MaHrpona (Mangrop section)

cji. (Fig.) 1. Clypeina juiassica Favre, x20, najBmirH MajiM (uppermost Malm), V'iopak
(sample) 05836.

cji. (Fig.) 2. Paraurgonina ?, x20, HajBHumMalJiM (uppermost Malm), y3opaK (sample) 05829.

cji. (Fig.) 3. Saipingoporella annulata Carozzi, x20, HeokOM (Neocomian), y3opaK
(sample) 05825.

Cji. (Fig.) 4. Salpingoporella meiitae Radoici¢ n (and) Actinoporella podolica (Alth),
x20, 6apeM (Barremian), y3opak (sample) 05822.

cji. (Fig.) 5. Lacrymorphus giobosus Radoici¢, xI5, ropitH aji6 (Upper Albian),
y3opaK (sample) 05812.

cji. (Fig.) 6. Neoiragia convexa Danilova, xI0, ajio ueHOMam (Albian-Cenomanian),
y3opaK (sample) 05806.

cji. (Fig.) 7. Sellialveoiina vialiii Collalongo, x40, cniHt)HKOBaHa (silicified), hoh,h
geHOMaH (Lower Cenomanian), y3opaK (sample) 05802.



Ciji.

Ciji.
Ciji.

Ciji.

Cii.

Cji.

Cji
Cji.
Cji
Cji

Cji.

Cji.

Cji.

(Figs.) 1- 2.

(Fig.) 3.

TABJIA D PLATE
llpo(J)HJi KyH>aK noTOKa (Kunjak Potok section)

Calpionella alpina Lorenz, x310, fiepnjac (Bemasian), y3opuH (samples)
06439 h (and) 06440.
Codosina sp., x310, bepnjac (Berriasian), y3opak (sample) 06440.

(Fig.) 4. Radiomura cautica Senowbari-Daryan & Schafer, x30, ropH.H 6epnjac

(Fig.) 5.

(Figs.) 6 8.

(Upper Berriasian), y3opak (sample) 06441.

CKejieTHH KaliKapeHHT ca cl)parMeHTHMa op6HTo;imin;ta h (skeletal calcarenite
with orbitolinidae fragments and) Bacinella irregularis Radoici¢, x25,
aJié uenoMaH (Albian-Cenomanian), y3opakK (sample) 06442.

npocj3HJi JiyKaBHE;e (Lukavica section)

BepnjacKH Kpe'iibak ca (Berriasian limestone with) Calpionella alpina
Colom (cji~fig. 6), Calpionella elliptica Cadisch (cji./fig. 7) h (and)
Calpionellopsis simplex Colom (cji./fig.8), x350, y3opak (sample) 06421.

TABJIA 11l PLATE
npoc|)HJi JlyKaBHi”e (Lukavica section)

floibOBalieiiBHCKH Kpe>iH>aK ca KajiiinoiiejinjiaMa, y3opak 06428

(Lower Valanginian limestone with Calpionellidae, sample 06428)

(Figs.) 1 3.

(Fig.) 4.
(Fig.) 5.
(Figs.) 6 7.
(Figs.) 8 9.

(Fig.) 1

ji. (Fig.) 2.

(Fig.) 3.

(Figs.) 4 7.

Calpionellopsis oblonga Cadisch, x350; Ha cji. 3 H nonpeMHH npecjeK
THHTHiioncelie njin peMaHHejie (on the fig. 3 and transverse section of
Tintinnopsella or Remaniella).

Tintinnopsella carpathica (Murgeanu & Filipescu), x350.

Lorenziella'l, x350.

Remaniella cadischiana Colom, x cca 400.

Tintinnopsella longa Colom, x cca 400.

TABJIA IV PLATE
npo™HJi JlyKaBHEe (Lukavica section)

Campanullinal, xI50, ;ioi+h BajieHHHC (Lower Valanginian) y3opaK (sample)
06428.

Trocholina sp., xI150, hoh>h BajieHfIHC (Lower Valanginian) y3opak (sample)
06428.

CKelieTHH KajiKapeHHT ca (J)parMenTHMa opSHTojiHHHjja (skeletal calcarenite
with orbitolinidae fragments), Xx25, ropitH aji6 (Upper Albian), y3opaK
(sample) 06429.

Kpe'iibaK ca nJiaHKTOHCKHM (JjopaMHnniJjepnMa rpyne  (limestone  with
planktonics of the group) Hedbergella- Ticinella h (and) Planomalina
buxtorfi bicaiinata Randrianosolo & Anglada, cji. 4 H cji. 7 xI10
(fig. 4 and fig. 7 xI10), cji. 5 Hcji. 6 xI50 (fig. 5 and fig. 6 xI50),
ropH>naji6é (Upper Albian), y3opakK (sample) 06430.



Cn. (Figs.) 1-4.

cji. (Figs.) 5-9.

TAEJIA V PLATE
npo4)HJi JlyKaBHne (Lukavica section)

Kpe<iH>aK ca njiaHKTOHCKHM (J)opaMHHH(J))epHMa rpyne (limestone with
planktonics of the group) Hedbergella- Ticinella h (and) Planomalina
buxtorfi bicaiinata Randrianosolo & Anglada, xII0, ropHJi ali6
(Upper Albian), y3opak (sample) 06430.

ripocjDHJi MHXojba'ie (Miholjaca section)

KpeMH>aK ca nliaHKTOHCKHM (})opaMHHH({epHMa (limestone with planktonics)
Olobigerinelloides alergianus (Cushman & Ten Dam) h (and)
Hedbergella spp., cii. 5, 6, 7, 9 - xI00 (figs 5 6,7, 9 - xl10), cji. 8
x150 (fig. 8 xI50). Kjiacr y ali6-ueHOMBHCKO] 6pe>iH (clast in the
Albian-Cenomanian breccia).



TAEJIA | PLATE















