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YfIK 563.12:551.782.13(497.15) OpnrHHajiim HayTH paji

<I>OPAMHHH<I>EPE H3 EA/JEHCKHX H CAPMATCKHX TBOPEBHHA
jy>KHO OA TJIHHE (BAHHJA)

ofl
MapKa EpeMiije* h Mnoflpara neTpoBiiha*

H3Jio*eHH cy pe3yjrraTH npoyHaBaH>a 4>ochjihhx cfiopaMHHHtJjepa H3 6aneHCKHX h capMaTcioK aiojeBa jy>KHo oh
BapouiH DiHHa (EaHHja). Ca H3aaHaKa KojiiMa je no cajia crapocr ojipetjHBaHa HCKJtyMHBO Ha OCHOBy ({)ochiihhx
MeKymaga aHaJiHSHpaHOje 20 y3opaKa 0N Kojnx cy 18 canpacaliH 3aje;iHmie c{iochjihhx cjjopaMHHHcJjepa.

K i.VTire pc«iH: tjjopaMHHHCc})epH, SafleHCKH KaT, capMaTcmi KaT, bohhhckh noTKaT, llaHOHCKa npoBHHHHja.

Cefl[HMein'He TBopeBime H3 Kojnx cy npoyTaBaiin cJ>opaMHHHcf)epii otkphbchh cy na
BeheM 6pojy H3flanaKay fIBa, flpyniM nacjiaraMa Mel)yco6HO ojiBojena, nojaca. Jejian oji
h»hx 06yxBaTa npocTope cejia IHH6ime, Xajrah (3aceoK BpTJbHHe), ripnjeKa h Ey3eTa, a
/(pvrii ce nalia3H y nojacy ,I],paroTiiiia - KjiamHHh (cji. 1). OrapocT cjiojeBa na iioje/ni-
hhm JioKajiHOCTHMa no cajja je ojtpel)HBaHa HCKJbyHHBO na ochoBy MaKpocj3ayne, npBen-
CTBeHO c}x)chjiithx MeKvmaHa, npn ‘icmv cy ojicjlhh y Koje cy CBpcTaBaHH pasjiiriHTO
HMenoBaHH Kao "u,epHTCK:ii cjiojeBii", "MopcKe Hacjiare", a cejniMCHTH Hsjejina‘iaBaiiH ca
HOr0JIOF)HHM TBOpeBHHaMa 6e'lKe KOTJIHHe HIIH Jipyi'HX MHOHelICKHX JIOKaJIHOCTH (Stur,
1864; Tietze, 1872; Pilar, 1873; Suklje, 1935, 1938, 1939, 1940; EpeM iija, 1959).
Bpojim Hajiacn,H (|)ochjihhx MeKyman;a oMorvhiuin cy jia ce vtepjm npncycTBO 6aj(en-
CKor KaTa h BOJiimcKor noTKaTa (capMaTCKor KaTa). ripncycTBo c}iochjiiihx cJ)opaMHHH-
cjjepa ca oboi' npocTopa (Amphistegina h Operculina koji HpnjeKe h BpTJtima) noMHite
caMO Pilar (1873).

F>aj(cnckH kar

H 3jjBajaim paHiije nojt pa3JiHHHTHM Ha3iiBHMa (MopcKe nacjiare, Apyrn MejiiiTepan,
XeJIBeTCKH HIIH TOpTOHCKH KaT) cejlIHMeHTH 64ajiCHCKOI" KaTa OTKpHBeHH cy y cejiy llpn-
jeKa, jtysc nyTa Kpo3 Hacelbe h ca o6e CTpaHe jjoiter TOKa HCTOHMeHor noTOKa, cBe jjo
iteroBor ymha y Ey3eTy. nopejj BeoMa 6pojHHX h pa3HOBpcimx h HSBanpefl[HO oTyBaHiix
cJiochjihhx ny)KeBa h iiiKoji,aKa caj*pace h cf)ocHjme c})opaMHiiHc|)cpe. H 3 necKOBHTHX
UenoBa y JiHTOTaMirajcKHM KpeHitaitHMa otkphbchhm ca jtecHe CTpane nyTa ojj By3eTe

HHCTHTYT 3a pernoHaliHy reojiornjy h najieoHTonornjy PynapcKO-reojiomKor cj)aKy.riTeTa YnHBep3H-
TeTay Beorpany, KaMeHHiKa 6,11000 Beorpan.
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3a llpnjeKy (npo6a 2) Hcnpami cy: Ammonia beccarii Linne, NoOnion cf. communae
d'orbigny n Hanzawaia boueanna (d'orbigny), a H3 chbhx tjihhobhthn neckOBa KOjj
npBHX Kyha y ripnjeKoj (H;iyhn H3 npaBna By3eTe, npo6a 3) caMO Ammonia beccarii
Linne h Quinqueloculina sp.

Y cejiy By3eTa, HenocpeflHo H3Han MecTa Ha HCTOHMeHoj peHHHH, y yceKy nyTa
npeMa myMCKOM peBHpy TlepaKOBan (npo6a 1) H3 rpyABacTHX 3arjiiH>eHHX KpeHH>aKa n
necKOBa H3MeJ)y Kap6oHaTimx KoiiKpeHHja, Kojn npe;icrraiui>ajy npo/(y>KeTaK JIHTOTaM-
HHjcKiix Kpe'iibaKa n cjiniinnx TBopeBiiHa 0TKpHBeHiix jiy* nyTa fIQIHHOM By3eTe y noji-
Ho>Kjy BpTJbHHa, n y KojHMa cy naf)enH 6pojiiH KpymiH (ochjinn MeKyuniH 6ajieHCKor
KaTa, HcnpaHa je acoHiijannja cijopaMiiiiHcljepa CHpoMaiinia KaKo BpcTaMa TaKo n jeflHH-
KaMa. MjieHTH(f)HKOBane cy: Ammonia beccahi Linne, Hanzawaia boueanna (d'Orbig-
ny), Nonion cf. communae d'Orbigny, Nonionina sp. n Elphidium sp.

Cji. L Feorpaty>ckH npHKa3 ii[)i)y'iaRa[ior TepeHa ca o3HaKaMa 6poja npo6e (s).
Fig. 1. Geographic map of investigation area with sampling marks ().

lilnpe pacnpocTpaiteHe 6aflencKe TBopeBHHe Y cejiy KjiauiHHh h Y okojihhh no3iia-
Te cy no 60raTCTBy h H3BaHpejiHoj oiyBaHocTH c|)ochjihhx MeKymaHa (Pilar, 1873; Epe -
MHja, 1959)1 ripoy'iaBan>e cjiocnjinik ({lopaMHHHtjiepa ca obhx npocTopa BprneHO je Ha

Ariopcn oHHjx Koje CY Ca obhx H3flaHaka paHHje npeno3HaliH Pilar (1873) H EpeMHja (1959) H obom npn-
jihkom HaljeHH CY hckh kojh «() cafla HHcy 6hjih 3ana*eHH. To cy ny*eBH: Teiebra fuscata Brocchi, T. baste-
roti Nyst, Murex subtorularius Hoernes et Auinger, Oliva clavula Lamarck, Apporhals pespelecani
alatus (Eichvvald), Turritella eronea Cossmann, T. fasciata Borson, T. subangulata Brocchi, Fusus
virgineus Grateloup, Phalium saburon Partsch, Ancilla glandiformis conoidea Deshayes, A. glandi-
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BeheM 6pojy y3opaKa. TaKO je H3 chbhx rjiHHOBHTHX ajieBpHTa h necKOBHTHX rjiHHa, ot-
KpHBeHHX y KopiiTy peKe Maje y ~ofteM KjiauniHhy (npoSa 4), j(()6njena 3aje/[HHua y Kojoj
cy npeno3HaTe: Bolivina dilatata (Reuss), Uvigerina sesmiomata semiomata (d'Orbigny),
U. pygmoides Papp-Turnovsky, Asterigerinata planorbis (d'Orbigny), Bulimina pyru-
la d'Orbigny, Globigerina bulloides d'Orbigny nh Ammonia sp.

Y ropn.eM Kjiannnihy, iipak 'niiiic Beh H3BaH cejia, Ha pacK pciinnn r/(e ce yKpnrrajy nyT
KjiamHHh-Bpe30B0 noibe h nyT na koch Koja H(e o/( Bp/ja llejiep ka cnoMeiiHKy VII 6a-
HHjcKoj napTH3aiiCKoj jjHBHSHjn, Halia3H ce HH3 H3/ianaKa ca Kojnx je cakynjbeHa Beh noMe-
HyTa cjiavna (})ochjiiihx MeKyuiana. Ca npBor H3/iaiika, Ha camom NpeBojy, H3 chbhx necKOBH-
thx raHHa h rjiHHOBHTHX neckOBa (NP06a 5) HcnpaHa je 3aje/ninna (3)opaMHHH (Depa y Kojoj cy
npeno3HaTe: Gyrodina soldani d'Orbigny, Quinqueloculina akneriana d'Orbigny, Textu-
larla gramen d’Orbigny, Ammonia beccari Linne, Asterigerinata planorbis (d'Orbig-
ny), Bolivina dilatata Reuss, Spiroplectinella carinata (d'Orbigny) n Melonis pompilio-
ides (d'Orbigny). MAyhii 3a oko 50 m HaBHiue npeMa Elejiepy H3 CHBor rjiimoBHTor
neckKa, Kojn npeflCTaBJta 3a MaKpo(j)ayny rjiaBHH c})ochjiohochh X0pH30HT JioKajmocTii
Kjiammih, ncnpaHa je 3aje/mHi;a c}opaMHHHc})epa (npo6a 6) HeuiTO chpoMauiHHja o~
npeTXO/uie. Y it0j cy H/ieHTH(})HKOBane BpcTe: Ammonia beccarii Linne, Cibicides boue-
anus (d'Orbigny). Asterigerinata planorbis (d'Orbigny), Quinqucloculina akneriana
d'Orbigny. Quingqueloguima sp. h Nonionina sp.

CTOTimaK MeTapa flaJbe npeMa llejiepy, y 3aBpmHOM /iejiy 6afleHCKor npoc})HJia, bh-
CIIHCKH OKO 20 m H3Ha/l npeTXO/llie TaHKe, OTKpHBeHH cy MpKH rJIHIIOBHTH necKOBH
(iipoba 7) y KojiiMa ce Hajiase: Spiroplectinella carinata (d'Orbigny), Bolivina dilatata
Reuss, Sigmoilina tenuis Czjzek, Virgulina schrebersi Czjzek, Bulimina sp., Textularia
sp., Marginulina sp. h napoHHTO MHoro npHMepaKa Ammonia beccarii Linne. Cjihhhh
OBHMa cy h MpKH necKOBH Kojn cy OTKpHBeHH y yceKy nyTa Kojn o/i npeBoja bo/ih y
cynp0THOM CMepy, npeMa cnoMeiiHKy cliaBHe napTH3ancKe VII EaHHjcKe flHBH3Hje. Ca
H3/jaHKa, HenocpeAHo ko/( cTeneHHmTa cnoMeHHKa, H3 h,hx cy (npo6a 8) HcnpaHH: Melo-
nis pompilioides (d'Orbigny), Ammonia beccarii Linne, Epenoides haialmgeri Brady,
Hanzawaia boueana (d'Orbigny) h Nodosaria sp.

CapMaTCKii Kar

Hacjiare CBpcTaHe y capMaTCKH KaT 3axBaTajy Ha obom npocTopy BeliHKe noBp-
mHHe. Hjiixobo iipncycTBo no3HaTo je 6hjio jom Stur-y (1864) a KacHHje 6pojHii iicTpa-
SKHBaHH (Tietze, 1872; Pilar, 1873; Pavlovié, 1935; Suklje, 1935, 1938, 1939, 1940;
EpeMiija, 1959) H>iixoBy capMaTcny CTapocT o/tpe”yjy Ha OCHOBy MeKymau,a. Obom npiuiH -
kom o6pahena je na>KH>a Ha npHeycTBoO c})ochjihhx c})opaMHHH(})epay thm cjiojeBHMa.

Ha npo(3)HJiy otkphbchom y neckaHH Koja Ce Halia3ii y cejiy IHH"Hiie, Ha MecTy r/je
ce ofl nyTa FjiiiHa-06jfcaj o/tBaja nyT 3a Ey3eTy, yTBp”eHO je "a ce BHiue nyTa HaH3-
MeHHHHo cMeu.yjy cjiojeBii chbiix necKOBa ca Tau>HMa cjioj'inhnMa mJbyHKOBHTiix nem-

formis elongata D eshayes, Mitra grateloupi d'Orbigny, Nassa restiutiana hoernesei (Mayer), Vexillium
cupressinum (Brocchi), Athleta ficulina rarispina (Lamarck), A. ficulina haueri M. Hoernes, Strom-
bus bonellii Brogniart, Conus vondobonensis Partsch, C. berhausi M ichelotti, Cantharus multicosta-
tus transylvanicus Hoernes et Auinger, Phos connectens hoernesi (Semper); uiKQlbKe: Amussium cris-
tatum badense (Fontannes), Anomya ephippum rugulosostriata Bronn, Pitar italica (Defrance), Chla-
mys multistriata (Poli), C. elegans (Andrzejowsky), Chione basteroti (Deshayes), Glycimeris pilosus
(Linne).
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Hapa H 0'IBpeJIHX TaMHOCHBIiX kB3pHIIHX neHIHapa, Kao H TpOUIHHjHM CllojeBHMa MpKHX
necKOBHTHX rjiHHa, ‘inja je CTapoeT /jo ca/(a noTBp”~eHa najiacuHMa 6pojHHX 4>°chjihhx
ny>KeBa h HiKOJbaKa (EpeM iija, 1959). MHTepecaiiTHO je Ha ce y cbhm HaBejteHHM jihto-
jiohikhm npejjcTaBHHH,HMa Halia3e totobo HCTOBeTHH MeKyiiinn, a pa3JiHKe ce jaBJlbajy
caMO yTOJiIHKO uito cy y hckhm cjiojeiiiiMa 3acTynjbeHHjn ny>KeisH a y HeKHM uiKOJbKe.

MHKponajieoHTOJiouiKii y3opnn cy y3HMaHii H3 pa3JiH'iHTiix jihtojiouikhx ‘uianoBa.
CBeTlJio chbh, totobo 6ejmiiacTH, chtho3phh necKOBH y3eTH ca najnn>Ke Ta'iKe oBor
iipocf)HJia (npo6a 9) calip>Ke fjiopaMHHiicjiepcKe BpcTe: Elphidium huuerinum (d'Orbig-
ny), Elphidium sp., Ammonia beccarii tepida Cuschmann, Porosononion granosum
(d'Orbigny) n Quinqueloculina sp. Kap6oHaTHH neiii‘iapn y3eTH ca 6 m nsiiaji npeTXOfl-
He npo6e, nopejj MeKymana cjiy>ke: Elphidium hauerinum (d'Orbigny), E. macellum
(Fichtell et Moll), Porosononion granosum (d'Orbigny), Ammonia beccarii tepida
Cuschmann h Quinqueloculina sp. M3 oojihth'ihhx Kpc'in.aKa Kojn jiokc Ha obhm Kap-
60HaTHHM neiiiiapiiM a (npo6a 11) ycneliH cmo j(a npen03HaMO caMO BpcTy Elphidium
macellum (Fichtel et Moll). Mo>Ke ce 3aKJi>y'iHTH jia je Ha obom npotj)iuiy, He3aBHCHO
0jt pa3HOBpcHOCTH JiHToJiomKor cacTaBa 3acTynJbeH eaMo ropu>H j*e0 BOJIHHCKor noT-
KaTa, ojihocho cjjopaMHHHcfiepcKa 30iia Porosononion granosum

cbopaMHiiiicjiepn HenpaHH H3 chbnx rjiHHOBHTIix necKOBa y yceKy nyTa y By3ery,
hciiojj cejia XajTHh, iipejic'rai’Ji.eiiH BpcTaMa: Porosononion granosum (d'Orbigny), El-
phidium macellum (Fichtel et Moll), E. hauerinum (d'Orbigny) n Ammonia beccarii
tepida Cuschmann (npo6a 12) noTBpt)yje jja ce pajm 0 hctom CTpaTiirpac{)ckoM HHBoy
Kao h Yy npeTxoj*noM cjiyiajy.

CapMaTCKH ciiTHO3pHH necKOBH, MpKe raHHe, chbh BeoMa KOMnaKTHH iieni‘iapii h Hem-
to cjiojeBa Kpe'iii.aKa oTKpHBeHH cy Ha BeheM npocTopy Y nojaey yuiha Hpji.ene y By3eTy,
3aTHM j(y>K nyTa Kojn oji yuiha I(pji.ene bojih y iipaBL"v BaliHHH,3, jjajbe jiy>K nyTa npeMa
Fjihhh y jioKalinocTH "I lapojuio Bpejio" h y nojacy uncojie y LlinémiaMa npeMa MocTy na
By3eToj npeMa Fopu.eM CejiHiury. Y yceKy nyTa koji yiuha Hpji.ene y By3eTy OTKpHBeHH cy
TaHKOcjiojeBHTH Kpe'in.ann h MpKii rJiiiHOBHTH necKOBH rjte je H3 Kap6oHaTHiix necKOBa
(npo6a 6p. 13) cl)ayna cjopaMHHHc}epa iipejicTaiidi.ena BpcTaMa: Virgulina schreibersi
Czjzek, Elphidium hauerinum (d'Orbigny), E. aculeatum (d'Orbigny), E. macellum
(Fichtel et Moll), Ammonia beccarii tepida Cuschmann, Quinqueloculma akneriana
rotunda (Gerke) n Porosononion granosum (d'Orbigny), a H3 MpKHX ilihiiobhthx necKOBa
(npo6a 14) kojj npBe OKyKe nyTa 3a Bajimian Elphidium macellum (Fichtel et Moll) n
Porosononion granosum (d'Orbigny).

Y oojihth'iithm Kpe'iif.aniiMa oncpHBeHHM Yy IlIH6HHaMa, Ha jiecnoj cTpaHH By3eTe,
cjih'iiihm Kpe’iii.anHMa H3 yceKa nyTa ojj By3eTe Ka uikojih y UIH6HHaMa (npo6a 16).

M3Hafl 6aHencKHX Kpeiu.aKa oTKpHBeHHX y yceKy nyTa npeMa By3eToj y nojacy Bp-
TJbHHa, y yceKy nyTa KojH bojjh Ka noMeHyTOM 3aceoky, oTKpHBeHe cy cHBe ajieBpn-
Tiitiiie rjiHHe y KojHMa cy oji McCKyiiian;a 3acTynJbeHe Hydrobia frauenfeldi M. Hoernes,
Mohrenstemia sp. h Cerastoderma vindobonnensis (Partsch), a ojj cj)opaMiinncj)epa (npo-
6a 17) cy npeno3HaTH Ammonia beccarii tepida Cuschmann, Porosonoion granosum
(d'Orbigny) h Elphidium macellum (Fichtel et Moll). y mpkhm necKOBHTHM rjinna-
Ma, Koje jiokc 0ko 20 m irniajj n,nx (npo6a 18), najiase Ce Ammonia beccarii tepida
Cuschmann h Porosonoion aff. granosum.

1leCKOBHTH H rJIHHOBHTII JiaHOpHH ca Kap6oHaTHHM KOIIKpeHIljaMa, KojH JIOKC
H3Hajt 6ajieiiCKHX TBopeBHHa Ha ho'ictkv yeeKa nyTa H3 By3eTe 3a flepaKOBan n y
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KojHMa ce Hajia3e ocTaim capMaTCKHX MeKymaija h cljochjihc cJ)Jiope (EpeM H ja, 1959)
caflp>Ke h capMaTCKe clJ)opaMHHHcJ>epe (npo6a 19) h to: Elphidium hauerinum (d'Orbig-
ny), E. macelum (Fichtel et Moll) n Borelis mello (Fichtel ¢t Moll), Ha ocHoBYy ko-
jnx ce noTBpi)yje jja je ciBne 3acTynJbeH cpe/Hi>n Jteo BOJiHHa (30Ha Elphidium hauerinum).

Elojac pacnpocTpafteita CTapnjer capMaTa H3Met>y JJabpHe h KjiauiHHha obom
npHJIHKOM HHje 3axBaheH HCTparCHBaibHMa. Y 3eT je caMo jeflaH y3opaK (npo6a 20) vy
cejiy J]a6pna y yceKy nyTa Kpo3 Hacejbe, nenocpejtHO H3Hajt ajiyBHjajme paBHH Maje.
Me()y cJjopaMHHHcJjepHMa cy npeno3HaTe BpcTe: Porosononion granosum (d'o rbigny),
Elphidium maceJJum (Fichtel et Moll), E. hauerinum (d'o rbigny) a npHMeheHH cy h
cJ>parMeHTH ocTpaKOfla.

Tab6ena 1. Ta6enapiiH npeiiiea <ochjihhx tjjopaMHHHcfiepa.
Table 1. Tabelar revievw of fossil foraminifers.

Ha3HB BpcTe 6aneH capMaT
(Species) (Badenian) (Sarmatian)
Ammonia beccarii Linne +
Ammonia beccarii tepida Cuschmann +

Cibicides boueanus (d'Orbigny)
Asterigerinata planorbis (d'Orbigny)
Melonis pompiloides (d'Orbigny)
Eponides haidingeri Brady
Spiroplectinella carinata (d'Orbigny)
Bolivina dilatata Reuss

Sigmoilina tenuis Czjzek

Virgulina schreibersi Czjzek
Bulimina pyrula (d'Orbingy)
Hanzawia boueana (d'Orbigny)
Textularia gramen d'Orbigny
Quinqueloculina akneriana d'Orbingy
Quinqueloculina akneriana rotunda (Gerke) +
Nonion commune (d'Orbingy)

+ 4+ 4+ + F o+ o+ o+ o+ o+ o+

Spiroloculina canaliculata (d'Orbingy)
Uvigerina semiomata semiornata (d'Orbigny)
Uvigerina pygmoides Papp-Turnovsky
Globigerina bulloides d'Orbigny

Borelis mello (Fictel et Moll) +
Gyroidina soldani (d'Orbigny) +
Porosononion granosum (d'Orbigny)

Elphidium macellum (Fichtel et Moll)

Elphidium hauerinum (d'Orbigny)

Elphidium aculeatum (d'Orbigny)

+ + + + +

+ + + +

l4cTpa*HBaiba d)ochjihhx cj)opaMHHHcJ)epa oBor npocTopa noKa3ajia cy fla cy onn
3acTynJbeHH n y 6ajieHCKHM h y bojinhckhm (cTapHjecapMaTCKHM) TBopeBHiiaMa. llpH-
cycTBo 6aj(encKHX BpcTa yTBpi)Ciio je y cbhx 0caM aHajiH3a jiok cy H3 BojiHHa V jjccct
aHajiH3a Ha”eHii cJiopaMHHH"epn a j"Be cy y tom norjiefly 6njie cTepHJiHe. YKynHo je H3
6ajiencKHX cejriiMenaTa npeno3HaTo 20 BpcTa a y vbojinhckhm cBera 7 BpcTa cJ)opaMH-
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HH(})epa, npn neMy ce Mel)y 6afltHCKHM anajiH3aMa joiu h yoHaBajy HeKe Mel>yco6He
pa3liHKe a CBe bojihiickc aHajiH3e cajjp>Ke totobo HCTOBeTHe 3ajej(iini;e (})opaMHHHfI>epa.

YOMJIbHBO je fla ce Kao onuiTe o6elie>Kje (J>opaMHHHc})epcKHX OpHKTOi;eH03a, KaKo
5aj(eHCKHX TaKO h bojihiickhx, MO»ce HCTahH peliaTHBHO Majia pa3HOBpcHOCT Te ce MO *e
pehn fla je pa3HOBpcHOCT cj)OCHJiimx 3aje/uiHija MeKymai;a h Y jeflHOM h Y apyroM ofleJB-
Ky Ky# h KaMO Beha oj® OHe koji c})opaMHHH4)epa. BajjeHCKe TBopeBHHe jjpyrnx j"ejioBa
HaHOHCKe npoBHHUHje IlapaTeTHca, ceM Tora, ca”p*e h nocTa nliaHKTOHCKHX o06jiHKa, a
OBjje je caMO vy jejinoj aHajiH3H iialjeH caMO jejjan npHMepaK Globigerina bulloides d'Or-
bigny. McTHHa, npeMa cacTaBy 3ajejjiuma oBjje ce pajp o 3aBpuiHHM XO0pH30HTHMa 6a-
jiencKor kaTa - 30HH Ca Ammonia bcccarii a caMo Yy jejuioM cjiyiajy 3ohh ca Bolivina
dilatatah 6aiu y Toj sajejiminn ce h najias3H noMmenyTa Globigerina bulloides.
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FORAMINIFERS FROM IiIADENIAN AND SARMATIAN DEPOSITS
SOUTH OF GLINA (BANIJA)

by
Marko Eremija and Miodrag Petrovic

Fossil foraminiferse from Badenian and Sarmatian beds south of Glina, Banija, are considered. From
outcrops, which were earlier dated only on fossil molluscs, twenty samples were analysed, eighteen of
which contained fossil foraminifers.

Key words: Foraminifers, Badenian stage, Sarmatian stage, Volhynian substage, Pannonian province.

Sedimentary rocks, from which fossil foraminifers were studied, are exposed in a
number of outcrops in two belts separated by different deposits. One belt covers the vil-
lages of Sibine, Hajti¢ (Vrtljine hamlet), Prijeka and Buzeta, and the other extends along
the Dragotin-Klasni¢ stretch (Fig. 1). Beds in some localities were dated earlier only on
megafaunal content, primarily fossil molluscs; and the assigned divisions were termed
"cerite beds", "marine deposits", taken for equivalents of the contemporaneous rocks in
the Vienna depression or other Miocene localities (Stur, 1864; Tietze, 1872; Pilar,
1873; Sukulje, 1935, 1938. 1939. 1940; Eremija, 1959). Numerous finds of fossil mol-
luscs were used in dating Badenian stage and Volhynian (Sarmatian stage). The presence
of fossil foraminifers in the given area (Amphistegina and Operculina at Prijeka and
Vrtljine) is mentioned only by Pilar (1873).

BADENIAN STAGE

Separated earlier under different names (marine deposits, Second Mediterranean.
Helvetian, or Tortonian stage) deposits of the Badenian stage were found exposed at Pri-
jeka village, along the road through the village and on either side of the stream of the
same name to its mouth in Buzeta. Besides very abundant and diverse and extremely well
preserved fossil gastropods and bivalves, the deposits contain fossil foraminifers. Speci-
mens washed out from sand pockets in lithothamnion limestones exposed on the right

University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology, Kamenicka 6, 11000 Belgrade.
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side of the road from Buzeta to Prijeka (sample 2) are: Ammonia beccarii Linne, Noni-
on cf. commune d'Orbigny and Hanzawaia boueana (d'Orbigny), and from gray clayey
sands at first houses of Prijeka (coming from Buzeta, sample 3) only Ammonia beccarii
and Quinqueloculina sp.

. In Buzeta village, immediately uphill from the bridge over the same-named riveret,
in a cutting of road to Perakovac wood (sample 1), from nodular clayey limestones and
sands between carbonate concretions. which extend from lithothamnion limestones and
similar rocks exposed by the road along the Buzeta valley at the foot of Vrtljin in which
also numerous large Badenian fossil molluscs were found, a scanty foraminiferal associa-
tion of few species was extracted. The identified species are: Ammonia beccarii Linne,
Hanzawaia boueana d'Orbigny, Nonion cf. commune (d'Orbigny), Nonionina sp., and
Elphidium sp.

More wide spread Badenian rocks in the village of Klasni¢ and its environs are
known by the abundance and extraordinary preservation of fossil molluscs (Pilar, 1873;
Eremija, 1959)\ The study of fossil foraminifers from this terrain was made from many
samples. Thus, an assemblage from this terrain was made from many samples. Thus. an
assemblage from gray clayey siltstone and sandy clay exposed in the Maja river bed at
Donji Klasni¢ (sample 4) included: Bolivina dilatata (Reuss). Uvigerina semiomata
semiomata (d'Orbigny). U. pygmoides Papp-Turnovsky, Asterigerinata planorbis
(d'Orbigny), Bulimina pyrula d'Orbigny, Globigerina bulloides d'Orbigny, and Am-
monia sp.

At Gomji Klasni¢, outside the village perimeter. at the cross-point of KlaSni¢-Brezovo
Polje road and the road on the slope descending from Peler hill to the monument to the 7th
Banija Partisan Division, a series of outcrops were sampled, wherefrom the mentioned fauna of
fossil molluscs was collected. From lhe lowest outcrop of gray sandy clay and clayey sand
(sample 5) an assemblage of foraminifers was recovered in which the recognized species are:
Gyroidina soldani d'Orbigny, Quinqueloculina akneriana d'Orbigny, Textularia soldani
d'Orbigny, Ammonia beccarii Linne, Asterigerinata planorbis (d'Orbigny), Bolivina
dilata Reuss, Spiroplectinella carinata (d'Orbigny), and Melonis pompiloides (d'Orbig-
ny). Some 50 m uphill to Peler. a eommunity of foraminifers (sample 6), less abundant
than the former. was recovered from gray clayey sand, which is the main fossiliferous
horizon of megafauna in Klasni¢ locality. The species identified in it are: Ammonia
beccarii Linne, Cibicides boueanus (d'Orbigny), Asterigerinata planorbis (d'Orhigny),
Quinqueloculina akncrians d'Orbigny, Quinqueloculina sp., and Nonionina sp.

Some hundred metres further to Peler, in the closing part of Badenian section, about
20 m higher than the preceding sampling point, brown clayey sands (sample 7) lie expo-
sed which contain Spiroplectinelly carinata (d'Orbigny). BoJivina dilatata Reuss. Sig-
moilina tenius Czjzek, Virgulina schreibersi Czsjzek, Bulimina sp., Textularia sp..
Marginulina sp., and a multitude of Ammonia beccarii Linne specimens. Similar brown
sands are uncovered in a cutting of the road leading from the coll in oposite direction, to
the monument to the famous partisan 7th Banija Division. Specimens extracted from an
outcrop (sample 8) by the steps of the monument are the following: Melonis pompilioides

1 Besides those, from these outcrops, recognized earlier by Pilar (1873) and Eremija (1959),
some specimes were extracted that have not been noted before. These are: a) Gastropods; b) Bivalves.
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(d'Orbigny), Ammonia bccenrii Linnc, liponidcs haidingeri Brady, Hanzawaia boueana
(d'Orbigny), and Nodosaria sp.

SARMATIAN STAGE

Deposits assigned to the Sarmatian stage have a large extent in this terrain. Their
presenee was known to Stur (1864), and later many geologists (Tietze, 1872; Pilar,
1873; Pavlovi¢, 1935, Sukulje, 1935, 1938, 1939, 1940; Eremija, 1959) dated them
Sarmatian using the molluscs. In this contribution, the consideration is given to fossil fo-
raminifers in the deposits.

A sequence of altemating gray sand beds and thin beds of gravelly sandstone and indura-
ted dark gray quartzose sandstone, and friable beds of brown sandy clay, the age of which was
substantiated by discovery of numerous fossil gastropods and bivalves (Eremija, 1959), was
located in the sand-pit of Sibine village, where the Buzeta road branches from the Glina-
-Obljaj road. Each of the lithologic units of the sequence contains almost identical molluscs,
and differs from the other in the prevailancc of gastropods or bivalves.

Micropaleontological samples were collected from different lithologic units. The light-
-gray, almost whitish, finegrained sand sampled from the lowest point of the section (sample 9)
contains foraminiferal species: Elphidium hauerinum (d'Orbigny), Elphidium sp., Ammonia
beccarii tepida Cuschmann, Porosononion granosum (d'Orbigny), and Quinqueloculina sp.
Carbonate sandstone, sampled 6 m above the former, contains melluscs and: Elphidium haue-
rinum (d'Orbigny), E. macellum (Fichtel et Moll), Porosononion granosum (d'Orbig-
ny) Ammonia beccarii tepida Cuschmann, and Quinqueloculina sp. From oolitic limestone
overlying the carbonate sandstone (sample 11) we managed to identify only Elphidium macel-
lum (Fichtel et Moll). Regardless of the lithologic diversity, this section seems to contain
only the upper Volhynian unit, that is the foraminiferal zone with Porosononion granosum.

Foraminifers recovered from gray clayey sands in Buzeta road cutting, below the village
of Hajti¢, represented by species: Porosononion granosum (d'Orbigny), Elphidium macellum
(Fichlel et Moll), E. hauerinum (d'Orbigny), and Ammonia bcccarii tepida Cusch-
mann (sample 12) confirm that this is the same stratigraphic level as the preceding one.

Sarmatian finegrained sands, brown clays, gray very compact sandstones, and some
limestone beds outcrop over a large area in the Crljena mouth to the Buzeta belt, along
the road leading from the Crljena mouth to Balinec, in "Narodno Vrelo" locality by the
road to Glina, and in a belt from Sibine school to the Buzeta bridge to Gomja Seliste.
Thin-bedded limestones and brown clayey sands are exposed in the road cutting at the
Crljena and the Buzeta confluence; foraminifcral fauna from carbonate sands (sample 13)
is represented by the species: Virgulina schrebersi Czszek, Elphidium hauerinum (d'Or-
bigny), E. aculeatum (d'Orbigny), E. macellum (Fichtel et Moll), Ammonia beccarii
tepida Cuschmann, QuinquelocuJina akncriana rotunda (Gerke), and Porosononion gra-
nosum (d'Orbigny), and from brown clayey sands (sample 14), at the first bend of
Balinac road, by Elphidium macellum (Fichtel et Moll) and Porosononion granosum
(d'Orbigny).

Fossil foraminiferes were found neither in oolitic limestones exposed at Sibine, on
the right side of the Buzeta, near the bridge (sample 15) nor in similar limestones in the
road cutting from the Buzeta to Sibine school (sample 16).
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Gray silty clays, over the exposed Badenian limestones in road cuttings on the way
to Buzeta, in Vrtljan belt, and to this hamlet, bear molluscs: Hydrobia frauenfeldi M.
Hoernes, Mohrenstemia sp., and Cerastoderma vindobonnensis (Partsch), and foramini-
fers (sample 17): Ammonia beccarii tepida Cuschmann, Porosononion granosum (d'Or-
bigny) and Elphidium macellum (Fichtel et Moll). Brown sandy clays (sample 18),
some 20 m above silty clays, contain Ammonia beccarii tepida Cuschmann, and Poro-
sononion aff. granosum.

Sandy and clayey marls with carbonate concretions, which lie over Badenian depo-
sits at the end of road cutting from Buzeta to Pcrakovac, bear Sarmatian fossil molluscan
and floral remains (Eremija, 1959) and Sarmatian foraminifers (sample 19): Elphidium
hauerinum (d'Orbigny), E. macellum (Fichtel et Moll), and Borelis mello (Fichtel
et Moll), which confirm the middle Volhynian {Elphidium hauerinum Zone).

The early Sarmatian belt between Dabrina and Klasnid was not investigated on this
occasion. One sample (20) only was collected immediately above the Maja valley from
the road cutting through the village of Dabma. The recognized foraminiferal species are:
Porosononion granosum (d'Orbigny), Elphidium macellum (Fichtel et Moll), E. hau-
erinum (d'Orbigny), and ostracod fragments were noted.

Investigation in fossil foraminifers of the study area has shown their incidence in
Badenian and Volhynian (early Sarmatian) deposits. Badenian species were found in all
eight analyses, whereas Volhynian samples contained foraminifers in ten out of twelve
analyses. Twenty foraminiferal species from Badenian and only seven from Volhynian
deposits were identified; slight dissimilarities were noticable among Badenian analyses,
whilst Volhynian ones contained almost identical foraminiferal assemblages.

A general characteristic of the foraminiferal oryctocenoses, both Badenian and Volhynian,
is a relatively small diversity. The diversity of the molluscan fossil communities in either divi-
sion is much higher than that of foraminifers. Besides, Badenian deposits elsewhere in the
Pannonian province of the Paratethys contain also plenty of planktonic forms, whereas we
found only one specimen of Globigerina bulloides d'Orbigny in an analysis. The truth is
that the composition of communities indicate the closing levels of the Badenian stage -
the Ammonia beccarii Zone, and the Bolivina dilatata Zone in a single where the asem-
blage included the mentioned Globigerina bulloides.
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