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MHKPOOOCHJIHE ACOHHJAIJHJIE H3 KAPBOHATHHX
CEtfHMEHATA t P1/IIhl | CAPMATA'Y EyfflOTHHH

OIm-95/89 (CKOEAJL) Y KOJIYEAPCKOM EACEHY
ofl

Ha”eacfle Farnh* h Carne MnTpoBHha**

y pasy cy npHKa3aHH mhkpocljochjih 6ecapa6njcKor noTKaTa Hat)eHH y Kap6oHaTHHM cejjHMeHTHMa 6ymo-
THHe O Im -95/89,jy>KHo ofl CKo6albay K0Jiy6apcKOM 6aceHy.

Kjbywe peis: 6ecapa6HjcKH noTKaT, cpeRHbH capMaT, (})opaMHHH(J)epe, ocrpaK O fte, ajire, CKo6 axt.

Y riocjiejiH,HX “eceTaK rojjHiia HHTeH3HBHo ce o6jaBJtyjy nojtaijH o reojiornjH, na-
jieoHTOJiorHjH, ceflHMeirrojiornjH, neTpojioiHjn, tcktohhi*h h HapaBHo aHajiH3aMa h pe-
3yjiTaTHMa HcniiTHBaiija yrjbeimx cjiojeBa H3 Kojiy6apcKor 6acena. To je h pa3yMibHBO
jep je flyrorofIHiHH>HM HCTpasKHBaibHMa npHKynJbeH 6oraT Ma'iepnjaji H3 naBefleHiix reo-
jioihkhx o6jiacTH, Kojn ji03B0JL.aBa uinpe carneflaBaibe h HOBHjy Hirrepnpe'rau;Hjy eBO-
Jiynnje oBor npocTopa.

OBOM npHJIHKOM 6nhe H3HeTH pe3dyjlTaTH MHKpOnalieOHTOJIONIKHX HCIIHTHBaiba
Kap6oHaTHHx TBopeBHHa 6ecapa6njcKor noTKaTa H3 6yuiOTHHe OIm-95/89 (cji. 1), yK-
JbyTiyjyhH h ynopel)eite ca 6yiHOTHHOM OIm-110/83. MHKpo(])ocHJine 3ajej(HHH;e npoy-
‘iene cy mbtojiom TaHKHX npeceKa (npenapaTa). MaTepnjaji H3 OBe 6yuioTHHe jio6njeH je
0jj KOlJieiHiiHiie O. JoBaHOBHh jjhiiji. hhf. reojiornje H3 FeojiouiKor sanojia - reMHHH y
Beorpajjy, Ha 'ieMy ce 3axBajbyjeMO, Kao h KOJierHiiHH,H H. 3ynanqgnh J(hiiji. HHr. reo-
Jiornje, Koja HaM je ycTynHJia CBoje cejiHMeiiTOJioniKe aHalJiH3e H3 Kap6oHaTHHX ccjih-
MeHaTa.

O TBopeBHHaMa cpejiH.er capMaTa y 6yuioTHHaMa Koliy6apcKor 6aceHa nHiuy
Spaji¢ et al., 1986; Tarnh, 1989,1990; Petrovi¢ & M itrovié¢, 1990; h Petrovi¢ &
Sumar, 1990.

~Jtp HBaHa PH6apa 121,11070 Eeorpan.
HHCTHTyYT 3a perHOHajiHy reolJiorHjy HnajieOHTO0JiOrHjy PyflapcKO -reoJiouiKor cj)aKyjiTeTa, YHHBep3H-
TeTay Beorpajiy, KaMeHHMKa 6, Beorpan.
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y npo<[)HJiy 6ymoTHHe OIm-95/89 Ha iivfimm on 396,00-370,00 m OTKpHReim cy
noJiHMHKTHH MMKpokoi'JioMepa'in h KOHrjioSpene y M3TpHKCy HCTOr CaCTaBa, HecopTH-
paH SO npeko 3, pH 8,0, Eh-120 (Jovanovid, 1990/91). Y HHMa micy Hai)emi najieoHTO-
jioniKH ocTann. IlpeTnocTaBJba ce jia 6h obo MorjiH 6hth 6a3ajiHH KonrjioMepaTH flomer
capMaTa.

Cji. 1 CKiii"a nojioMcaja 6yuioTHHe OIm-95/89 h jiHTOCTpaTHrpatlicKkH CTy6 (Jovanovi¢, 1990/91; Gagic,
1990). JlereHfta; 1 Ilojihmhkthh MHKpOKOHrJiOMepaTH h KOHrjiodpeHe y MaTpHKcy HCTor cacraBa;
2. AjieBpiiTHn pa3HOBpCHHneck 0B H; 3. BnoreHO neTpHTHHHH KpenitaiiH - HHTpe6HOMHKPHTH jjo cnapH TH,
oojinthmhh BapnjeTeTH; bhcoko KapboHaTHa cpejjHHa; 4. JIanopoBHTH BjieBpojiFm'o(O—ﬂecKOBHTH

Ce"HMeHTH.

Fig. 1. Shematic location of borehole OIm-95/89 and litho-stratigraphic column. Legend: 1 Polymictes
microconglomerats and conglobreccias in the matrix of the same composition; 2. Siltstones and
varied sands; 3. Biogenic detritic limestones - intrabiomicrites to sparites, ooiitic varieties, highly
carbonate; 4. Marl-silty-sandy sediments.

Y noBliaTH noMeHyTHX cejm M ein'a jiedCe alieBpHTH h pa3HOBpcnH neckOBH (SO oko
2, pH fi0 8,5, Eh-159 - Jovanovi¢, 1990/91) H3 kojhx CYy y3eTe ~Be NPO6E. y3opakK Ca
ry6HHe 365,70 m ca”pacao je camo Hydrobia elongata Eichwald (oapeji6a M. l.lonnh),
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TOMe je noTBpijena j(OH> capMaTCKa cTapocT ce/jHMeHaTay HHTepBany 370,00 (oflnocHo
396,00 m) /jo 344,00m.

y necKOBHTHM 6iiomHKpH'i'iiMa ca 340,00 m iiMa caMO flipai’Mcnara niKOJLaKa j"e6e-
jihx JbyniTypa.

Ha 336,00 m je ajieBpoJiHTCKH ()Jopamhhncjjepckh mhkpht ca ~ocTa MHIJIHOJiHfla
(KBHHKBejioKyjiHHa h TpHJiOKyjiHHa), ajiH h HeKHM cnoaceHHjHM mhjiiiojihhckhm? npece-
1D(HMa, peTKHM HOHHOHHM3 (Ta6. 1, CJl. 1), 60JIHBHHaM3 (Ta6. 1, CJl. 2) H OClpaKO/jaMa.
JLviirrvpe Miuino:in/ia cy mhkphtcko JiIHMOHirrcKor cacTaBa. <I>parMeiiTH racTporio/ia h
HiKOJbaKa cy pacTBopeim h 33MeH>eHH ciiapiiKajiiiirroM xaoTHim or pacnopena, ihto
CBe"OHH o0 h>hxobom npHMapHO aparoiiHTCKOM cacTaBy. npHMeheHe cy h ajirajiHe
cTpyKType.

y 6HocnapHTy ca 334,00 m, npncyTHe cy 6pojHe MHJiIHOJiHjje (KBHHKBejioKyjiHiie,
Ta6. 1, cji. 4), ejicj)HjiHjyMH, neneponjfflfle (cnHpojiHiie h fleHjtpHTHHe), peTKH hohhohh,
60jiHBHHe (Ta6. 1, cji. 5), ocTpaKO/ie h rac’rpono/jH. OopaMHMHHHcj)epe cy MHKpiiTHcaHe
h JIHMOHHTHcane, a racTpono/Tii pacTBopeHH h 3aMeH>eHH cnapHKajm;HTOM xaoTH 'iiior
pacnope”a. 3ana>KeHe cy h ajirajiHe CTpyKType, jiHTOcf/iuivMH (Ta6. 1, cji. 3). D,eMeHT je
cnapHKajm;HTCKH B THNa, hbko HMa /lej/oBa ca rycTHM mhkphtckhm MyjbeM.

Y 6HocnapHTy ca 333,80 M npeoBJiai)yjy CHparMeirrn raciipono/ia, Kojii ey pacTBo-
peHH h 3aMeH>eHH cnapHKajm;HTOM xaoTHHHor Tima, TaKO /ja je ocTao caMO mhkphtckh
py6 JoymTypa. O/i MHKpocjjocHJia nareiiH cy chthh ejKj/H/mjvMH (Ta6. 1, cji. 7), Ammonia
beccarii (Linne) cjiopma beccarii (Ta6. 1, cji. 6), Miniacina sp. (iipnjaH>ajyha cj/opaMii-
HHcjiepa Kao h ny6eKyjiapHje), cj/parMcirrn enHpolJiHHa (Ta6. 1, cji. 9), Bpjio peTKe ocTpa-
Ko/*e h cj/paiMeirrn aliralJiHe CTpyK/rype, jiiiTocj/HJiVMii (Ta6. 1, cji. 8), o// Kojnx cy s6or
noTnyHe MHKpHTH3an;Hje ocTajiH caMO nejioiiz/H. |l0iieKa/i cy 6HOKajicrH o6aBHjeHH. |je-
MeHT je cnapiiKajiuiri’CKii, a y noje/iHiiHM //ej/OBiiMa m hkphtckh ca cal/ip>KajeM JIHMOHHTa.

Lla /i(ypHHH 329,70 m cpehe ce 006HOMiiKpOcnapirr y KOMe je GnoKlJiacTH'ina KOMno-
HeiiTa iipe//cTaBJhena MUjnioJiH/jaMa (KBHHKBejioKyjiHHa), peTKHM eji([/h/jnjymhma (Ta6.
2, cji. 3), Ammonia beccal’ii(Linne) cj/lopMa beccarii, no hckom /(eii/jpiiTimoM h cnnpo-
jihhom (Ta6. 2, cji. 2), 0CrpaKO0/iaMa, cf/pai'MeH'niMa KpynHHX racrpono;/a (Ta6. 2, cji. 1)
h pere ajiraMa. Ooh//h cy najisa>KHHjH caciojnH oBor ce/jHMeina. y je3rpy Hajnemhe ca-
a necTO ce jaBJbajy h cjioaceHH o6jihii;h. BnoKlJiacTH cy tccto o6aBHjeiiH. Ilcjioh/jh
yrjiaBHOM HcnyH>aBajy mynjbHHe lac’ipono/ia, miaHe cy Bpjio peTKH. U,eMeiiT je mhk-
pHTCKH /10 MHKpOCnapHTCKH Ca Cal/jp>KajeM rJIHHOBHTe H JIHMOHHTCKe M aTepnje.

EnocnapHT ca 327,00 m je hcthx JiHTOJiomKHX KapaKTepncTHKa Kao h OHaj ca
333,80 m. O/j najieoirrojioiiiKHX ocTaTaKa Hajiase ce cjjparMeiri'ii racrpono/ia h mKOJba-
Ka, necTO MHIJiHOJiH/"e (Ta6. 2, cji. 4-6), Bpjio peTKH chthh ejKjjHflIHjyMH, a Ha%eiia je
H,pBeHa ajira Lithophylum sarmaticum k am ptner.

Jlciiepoiiliii/icKk H oocnapHT ca 323,90 m jiy6Hiie y cbom je3rpy ca/ip>KH ooh/ic chh-
pojiHHa (Ta6. 2, cji. 7-9; Ta6. 3, cji. 1) h jjeHjjpHTHHa (Ta6. 3, cji. 2-3). Oohjjh cy yrjiaB-
iTsrpa™eno 0j/3pHa Kisapua h Kajin;HTa.

AjirajiHH MHKpHT jto MHKpocnapHT ca 322,50 m jjv6Hiie, ca//p>Kri jaKO MHKpHTHcaHy
ajiry Lithophylum sarmaticum Kamptner (Ta6. 3, cji. 5). y Toj Macn HMa jjocTa
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cjieuecTpH, Kao iiocjiejiHip TpyjbeH,a ajirn, Henyu,eHHX no py6y paHOfIHjareHeTCKHM cna-
pHKa"HHTOM A rana, jiok ce y npeocTanoM j(Cliy Hana3H ijeMeHT THna B. Oji c})opaMH-

chthh racTponojm h HiKOJKe. llejionjjH cy jioc'ra peTKH. UeMeHT je mhkphtckh flo
MHKpOCnapHTCKH.

Ha jjy6HHH 315130m naljeH je 6nocnapHT HCTor JiHTOJioniKor cacTaBa Kao Ha 334,00m
,nyémie. OBjje ce ofi cjjopaMHHiicjjepa cpehy Sinzowella novorossica cjjopMa deformis
(Karrer & Sinzow) (Ta6. 3, cji. 7), S. novorossica cjjopMa solitaria (Karrer & Sin-
zow) (Ta6. 3, cji. 6, 8-9; Tab. 4, cji. 1), no HeKa S. novorossica cjopMa nodula (Karrer &
Sinzow) (Ta6. 3, cji. 6-8), 3arHM gjichHjiHyMH (Ta6. 3, cji. 8), MHIHMiHfle, Ammonia
beccarii (Linne) c|)opMa beccarii, ocrpaKojie h cjipai’MeHTH racTponojja.

AjirajiHH MHKpHT jjo MHKpocnapHT ca 315,00 m iicTor je jihtojiohikoi' cacTaBa Kao
h cejiHMeiiT ca 322,50 m jjy6Hiie. (3iijje ce najia3H ajira Lithophylum sarmaticum Kam-
ptner, saTHM c})parMeHTH ny6eKyjiapnja: Sinzowella novorossica cjjopMa deformis (Kar-
JyMH, MHJiHQJiHjje h no HeKH npeceK racTponojja.

HecKOBHTH oo6homhkpht ca 313,00 m carpacH cflopaMHHHCjjepe, oc'ipaKojie h
racTponojie, KojH hhhc 6HOKJiacTHTHy KOMnOHeHTy obot cejjHMeirra. Ojj cl)opaMHHH-
chepa 6hjio je Moryhe Hjjenthcj)iikobaTH npeceKe ejicjjHjjHjyMa (Tab6. 4, cji. 2-4), kbhh-
KBejioKyjiHiia (Ta6. 4, cji. 5), Ammonia beccarii (Linne) c})opMa beccarii h iiHHniijanHe
KOMope CHH30BeJia Sinzowella novorossica cjropMa deformis (Karrer & Sinzow) (Ta6.
4, cji. 4) h 5. novorossica gbopma solitaria (Karrer & Sinzow) (Ta6. 4, cji. 5). BpojHH

HeMeHT je mhkphtckh ca cajjpacajeM JHMOHHTa h raHHe, jiok je Y iiojejjHHHM jjejioBHMa
MHKpOCnapHTCKH JJO CHapHTCKH.

Cjihhhot JiHTOJioiHKor cacTaBa je necKOBHTH co6homhkpht €a 313,30 M. Y obhm
cej"HVeHTHMa HaljeHH ¢y chtnn gjic)iijiHjyMii (Tab. 4, cji. 6-7), KBHHKBgjiOKyjiHHe, Ammo-
nia beccarii (Linne) cjjopMa beccarii, Porosononion granosum (d'Orbigny), Sinzowella
novorossica cjyopma deformis (Karrer & Sinzow) n S. novorossica c|)opMa solitaria
(Karrer & Sinzow), ocTpaKojje n ajirojiHKe cTpyKType.

Yy neckoBHTOM 6HonejicnapHTy ca 309,20 m ji;y6HHe, 6HOKJiacTHHHy KOMnOHeHTy
H3rpal)yjy m aiie hjih BHine MmHkpHTHcane c})opaMHHHC}epe MiuiHOUiHjie (KBHHKBejiOKy-
nHHe), ejicymjiHiyMH (Ta6. 4, cji. 8-9), Bpjio peTKa Ammonia beccarii (Linne) c}opMa
tepida, Sinzowella novorossica cfiopMa solitaria (Karrer & Sinzow) h Porosononuion
granosum (d'Orbigny). yoHena cy h jrna npecek a anroJiHKHx cTpyKTypa.

KacHH6paKiiTHH cejjHMeiiTii jjoiter naHoHa Halia3e ce ojj 307,90-284,20 m, jiok je
naBHHie ropH>H nanoH (Jovanovié, 1990/91). Oji najieOHTOJIOHIKHX nojjaTaKa no3HaTH
cy Ha 304,00 m Congeria sp. h Congeria gitneri Brusina Ha 284,00 m (ojjpejj6éa M.
IJOHHh).



MHKpo(J)ocHJiHe acoipijatiH je H3 Kap6oHaTHHX ceflHMeHaTa . 225

* * *

Ha ocnoBy CBerarope HaBejjenor ,hoh>cm capMaTy, ycTBapn HajBHmeM neliy bojihh-
CKor noTaKaTa, npmiaflao 6h jAShhckh HHTepBaji oj; 370,00 (o0~ hocho 396,00 m) -336,00 m
fly6nne.

Ce"HMeHTH cpejpter capMaTa nalia'ie ce Ha Hy6HHH oj( 336,00-309,20 m, ojinocno
307,90 m (npeMa npiaHOM npocd)HJiy 6ymoTHHe - cji. 1;Jovanovic¢, 1990).

nojaBe CHhyuiHHX 60jiHBHHa (336,00 m), cnnpojinfia h jieHjjpiiTnna (334,00 m), Kao
h nojeflHHaHHH o6jihe(h neiieponjiHjja (329,70m) noTBpi)yjy Ha cpejjihe capMaTCKy CTa-
pocT.

Ha 327,00 m HeMa 3HanajHHX cJ)opaMHHHc)epa, ajiH je npncyTHa ajira Lithophylum
sarmaticum

ca 323,90 m, Kojn ce MOxe Ha3BaTH iieneponjiHjjcKkHM KpenitaKkOM. npeM a HamHM ca3Ha-
HbHMa nojaBJbHBaibc neHepoiumjja y Kap6oHaTHoj (Jjannjn ojjroBapa jioii>cm j;ejiy 6eca-
pa6njcKor noTKaTa, iirro noTBpi)yje paHHje npeTnocTaBKe hjih Beh jl(OHeTe 3aKJbyTiKe
(rarnh, 1989,1990).

AjirajiHH mhkpht jjo MHKpocnapHT ca 322,50 m jjyf)Hiie noKa3yje ocnpoM ameibe
MHKpo(|)ocHJiHMa, BepoBaTHO 360r HHTeH3HBHor npHcycTBa ajire Lithophylum saimati-
cum, ihto 6h Beh Morao 6hth npejia3 npeMa ropa.eM 6ecapabnjeHy.

BpojHH npecenH Hy6eKyjiapyja - CHH30Belia cpehy ce y HHTepBajiy ojj 315,00-31030m

jiyé>Hiie peTKO ce cpehe PoOrosononion granosum.

CejHMeHTH ropH .er 6ecapa6H jeiia y 6ymoTHHH OIm-95/89 CHiypno cy yTBptjeiiH Ha
jiy6HHH ojj 315, 30 m-309,20 m.

FopitH fleo 6ecapa6njeHa HCTor 'rana pa3BHha cpeheMo nh Yy 6ymoTHHH OIm-110/83
(rarnh, 1989), rjje ce y aliraJiHOM MHKpHTy ca 233,00-231,00 m Hajia3e 6pojHe mhjiho-
JiHjje n Hy6eKyjiapHje: Sinzowella novorossica c})opMa solitaria, Kao n ajira Lithophylum
sarmaticum. Y HHTpaMHKpHTy ca 229,00-227,00 m ca o6hjicm MiuraojiHj;a (kbniikbcjio-
KynHHe h TpHJioKyjiHiie) 3ana»:eiiH cy h peTKH cjoparMenTH Sinzowella novorossica cjjop-
Ma solitaria.
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MICROFOSSIL ASSOCIATIONS FROM MIDLE SARMATIAN
CARBONATE SEDIMENTS IN BOREHOLE OIm-95/89 (Skobalj),
KOLUBARA BASIN

by

Nadezda Gagi¢ and SaSa Mitrovi¢

This contribution is presenting Bessarabian microfossils found in carbonate sediments of borehole
OIm-95/89, south of Skobalj, in the Kolubara Basin.

Key words: Bessarabian substage, Middle Sarmatian, foraminifers, ostracods, algae, Skobalj.

Numerous information has been published in the last ten years or so about geology,
paleontology, sedimentology, petrology, tectonics, and analyses and results thereof, for
coal beds in the Kolubara Basin. This is only a natural result of long investigations, and
abundant collected material which provides for elucidation and a new interpretation of this
region.

This contribution is reporting the results of micropaleontological examinations of
Bessarabian carbonate formations from borehole OIm-95/89 (Fig. 1), and the comparisons
with those from OIm-111/83. Microfossil communities are examined in thin sections. The
material from OIm-95/89 was obtained from O. Jovanovié, geologist of the Geological
Institute Gemini, Belgrade, and the sedimentological analyses borrowed from N. Zupanié,
geologist. We thank them both.

Middle Sarmatian formations identified by drilling in the Kolubara Basin are referred
to by Spaji¢ et al. (1986); Gagi¢ (1989, 1990); Petrovi¢ & Mitrovi¢ (1990); and
Petrovi¢c & Sumar (1990).

The columnar section of OIm-95/89 shows from 396 m to 370 m polymict micro-
conglomerate and conglomerate breccia in matrix of the same composition, unsorted So

Dr Ivana Ribara 121, 11070 Belgrade.
University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology, Kamenicka 6, 11000 Belgrade.
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over 3, pH 8, Eh 120 (Jovanovié, 1990/91), without paleontological remains. The rocks
oould be basal conglomerates of the Lower Sarmatian.

The overlying deposits are siltstone and varied sands (So about 2, pH up to 8.5, Eh
159, in Jovanovié, 1990/91) from which two samples were taken. The sample from the
depth of 365.70 m contained only Hyadrobia elongata Eichwald (identified by M.
Dzoni¢), which confirmed the Lower Sarmatian age of sediments between 370 m (or 396
n) and 344 m.

Sandy biomicrite from 340 m contains only fragmenis of thick-shelled pelecypods.

At 336 m lies silty foraminiferal micrite with plenty of miliolids (Quinqueloculina
and Triloculina, and occasional complex miliolid? section), few Nonion and Bolivina
specimens and Ostracoda. Miliolid tests are of micrite-limonite. Gastropod and pelecypod
shell fragments have been dissolved and substituted by sparry calcite in chaotic order,
which is an evidence of their primary aragonitic composition. Algal structures have also
been noted.

Biosparite at 334 m contains an abundance of miliolids (Quinqueloculina), elphidii,
peneroplids (Spirolina and Dendritina), few nonions, ostracods, and gastropods. Fo-
raminifers are micritised and limonitised, and gastropods dissolved and replaced by sparry
calcite in chaotic order, Algal structures are also noted (Lithophylum). The cement is
sparry calcite type B, and some parts are in dense micrite mud.

Prevailing in biosparite at 333,80 m are gastropod fragments, dissolved and replaced
by chaotic sparry calcite with only micritic shell rim left. The microfossil content in-
cludes small elphidii, Ammonia beccarii (Linne) forma beccarii, Miniacina sp. (attaching
foraminifer, and nubeculariae), very few ostracods and red alga (Lithophylum) fragments,
which completely micritised have only pelloids left. Bioclasts are sometimes coated. The
cement is sparry calcite, in places micrite with some limonite.

Oobiomicrosparite, at 329,70 m, has the bioclastic component represented by
miliolids (Quingueloculina), occasional elphidium, Ammonia beccarii (Linne) forma bec-
carii, few dendritinae and spirolinae, ostracods, fragments of large gastropods, and sparse
algae. Ooids are the principal constituent of this sediment. The nuclei are mostly of mic-
rite, microfauna, quartz or quartzite grains. Ooids have radial structure or are complex in
form. Bioclasts are often coated. Pelloids are rare, mostly filling gastropod cavities. The
cement is micrite to microsparite with some clay and limonite material.

Biosparite from 327 m has the same lithology as than at 333,80 m. Its paleontologi-
cal content includes gastropod and pelecypod fragments, miliolids (Quinqueloculina), few
small elphidii, and a red alga, Lithophylum sarmaticum Kamptner.

Peneroplid oosparite cored from the depth of 323.90 m contains ooids of spirolinae,
dendritinae and fewer peneroplids. Ooids are commonly radial, and few are complex in
structure. Oomoulds are common. The nuclei are quartz or calcite grains.

Algal micrite to microsparite from 322.50 m contains micritised alga Lithophylum
sarmaticum Kamptner. The mass includes fenestrae, products of algal rotting, filled on
rims with early-diagenetic sparry calcite type A and the rest with type B cement. Identi-
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fled foraminifers are small elphidii, miliolids, ostracods, and small gastropocls and pelecy-
pods. Pelloids are scarse. The cement is micrite to microsparite.

Biosparite at 315.30 m has the same composition as that at 334 m. It contains fo-
raminifers: Sinzowella novorossica forma defotmis (Karrer & Sinzow), S. novorossica
forma solitaria (Karrer & Sinzow), occasional S. novorossica forma nodula (Karrer
& Sinzow); elphidii, miliolids, Ammonia beccarii (Linne) forina beccarii; ostracods and
gastropod fragments.

Algal micrite to microsparite from 315 m has similar composition as the sediment at
32250 m. It contains Lithophylum sarmaticum Kamptner, fragments of nubecularids:
Sinzowella novorossica forma deformis (Karrer & Sinzow), S. novorossica forma soli-
taria (Karrer & Sinzow), rare elphidii, miliolids, and occasional gastropod section.

Sandy oobiomicrite from 313 m contains foraminifers, ostracods and gastropods as
the bioclastic component of the sediment. The only identified foraminifers are sections of
elphidii, quinquloculinae, Ammonia beccarii (Linne) forma beccarii, and Sinzowella
caespitosa Steinmann (inicial chambers). Numerous ooids are radial in structure with
nuclei of micrite or nucleus containing quartz, quartzite or rarer feldspar. Complex ooids
are cotnmon. The finegrained sand coustituent consists of quartz grains, muscovite flakes,
seldom feldspar and quartzite. The cement is micrite with some limonite and clay, locally
microsparite to sparite.

Sandy oobiomicrite from 310 m is similar in lithology to that from 313 m. This
sediment contains small elphidii, quinqueloculinae, Ammonia beccarii (Linne) forma bec-
carii, Porosononion granosum (d'Orbigny), Sinzowella novorossica forma deformis
(Karrer & Sinzow) and S. novorossica forma solitaria (Karrer & Sinzow), and os-
tracods and algal structures.

Sandy biopelsparite from 309.20 m has the bioclastic component of more or less
micritised foraminifers, miliolids (queinqueloculina), elphidii, only few Ammonia beccarii
(Linne) forma tepida, Sinzowella novorossica forma solitaria (Karrer & Sinzow), and
Porosononion granosum (d'Orbigny). Two sections of algal structures have also been
noted.

Caspibrackish sediments of the Lower Pannonian lie from 307.90 m to 284.20 m,
overlain with Upper Pannonian (Jovanovié, 1990/91). Paleontological evidence is Con-
geria sp. from 304 m and Congeria gitneri Hrusina from 284 m (identified by M.
Dzonic).

It follows from all the above stated that the depth interval from 370 m (or 396 m)
to 336 m is Lower Sarmatian, or more precisely uppermost Volynian.

Middle Sarmatian sediments are at depths from 336 m to 309.20 m or 307.90 m
(according to the columnar section in Fig. 1, Jovanovi¢, 1990).

The occurrence of minute bolivinae (336 m), spirolinae and dendritinae (334 m) ane
single peneroplids (329.79 m) substantiate the Middle Sarmatian age.
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Depth of 327 m is lacking significant foraminifers, but there is alga Lithophylum
sarmaticum.

Abundant peneroplids, spirolinae and dendritinae and occasional peneroplis, are con-
tained in oosparites at 323.90 m which can be referred to as peneroplid limestone. In our
knowledge, the occurrence of penerpolids in carbonate facies corresponds to Lower Bes-
sarabian, which is also confirmed by earlier surmissions of conclusions (Gagi¢, 1989,
1990).

Algal micrite to microsparite from 322.50 m shows an impoverishment in microfos-
sils, likely caused by the prevailance of Lithophylum sarmaticum which may indicate the
transition to the Upper Bessarabian.

A numerosity of nubecularid sections, Sinzowella, is identified between 315 m and
310 m, and somewhat lower in incidence at 309.20 m. The last two samples from the
depths of 310 m and 309.20 m contain few Porosononion granosum.

Sediments of Upper Bessarabian in Olm-95/89 are ascertained at depths from 315.30
m to 309.20 m.

Upper Bessarabian of the same type was drilled in OIlm-I10/83 (Gagi¢, 1989),
where algal micrite at 233-231 m contains numerous miiolids and nubecularids: Sinzow-
ella novorossica forma solitaria, and the alga Lithophylum sarmaticum. Intramicrite at
229-227 m with aboundant in miliolids (Triloculina and Quinqueloculina) also contains
few fragments of Sinzowella novorossica forma solitaria.
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Miciofossil Associations From Middle Saimatian Carbonate Sediments in Borehole

TAEJIA | PLATE

Cpefiif>H capMaT - SecapadajcKH noTKaT. ByuiOTHHa OIlm-95/89, CKo6ajt.
Middle Sarmatian, Bessarabian substage. Borehole Olm-95/89, Skobalj.

CJI. 1-2. AjieBpOJIHTCKH MHKPHT €A hohhohom (cji. 1, X26) h Sojinbhhom (cji. 2, X57). JHy6HHa
336,00 m.
Figs. 1-2. Nonions (Fig. 1, x26) and bolivinae (Fig. 2, x57) in silty micrite. Depth 336m.

cji. 3-5. BMOcnapnT ca adiranHHM crpyKTypaMa - jiHTor{)HJiyMiiMa (cji. 3, X23), MminoJiHHaMa
(cii. 4, X23) h Sojihbhhom (cji. D, XGl). JJy6m]a 334,00m

Figs. 3-5. Algal structures - lithophyls (Fig. 3, x23), miliolids (Fig. 4, x23), and bolivi-
nae (Fig. 5, x61) in biosparite. Depth 334 m.

cji. 6-9. EnocnapHT ca Ammonia beccarii (Linne) (jopma tepida (cji. 6), chennm gjigd)HjiH
iyMHMa (cji. 1), aJirajiHHM crpyKrypaMa - jiHTO()HJiyMHMa (cji. 8) h (fipartMCHTHMa cnnpo-

jiHHa (cji. 9). sy6HHa 333,80 m. x22.

Figs. 6-9. Ammonia beccarii (Linne) form tepida (Fig. 6), small elphidiums (lig. 7), algal
structures - lithophyls (Fig. 8), and spirolinid fragments (Fig. 9) in biosparite. Depth
333.80 m. Magn. x22.

woto: H. rarnh. (Photographs by N. Gagic.)

TABJIAII PLATE

CpejjH>H capMaT - 6ecapaénjck H noTKaT. BymoTHHa Olm-95/89, CKo6ajb.
Middle Sannatian, Bessarabian substage. Borehole OIm—95/89. Skobal;.

cji. 1-3. 006HOMHKpocnapHT ca (j)parMei(THMa Kpynnnx racTponofla (Oll), HeHnpHTHHOM (CJIZ)h
chthhm ejiQ)HjiHjyMHMa (cji. 3). Ay6HHa 329,70 m. X26.

Figs. 1-3. Fragments of large gastropods (Fig. 1), dendritins (Fig. 2), and small elphidiums
(Fig. 3) in oobiomicrosparite. Depth 327.70 m. Magn. x26.

Cji. 4-6. BHOcnapHT ca 6pojHHM MHJiHOJiHjiaMa. py 6 m a 327,00 m. X26.
Figs. 4-6. Numerous miliolids in biosparite. Depth 327 m. Magn. x26.

cji. 7-9. Oocnapm ca 6pojHHM cnnpojiHHaMa. flyBmia 323,90 m. x26.
Figs. 7-9. Numerous spirolinids in oosparite. Depth 323.90 m. Magn. x26.

‘toTo: H. rarnh. (Photographs by N. Gagic.)
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TAEJIAII PLATE

Cpejpin capMaT - 6ecapa6HjcKH noTKaT. BymoTHHa OIlm-95/89, C'KoRaji,.
Middle Sarmatian, Bessarabian substage. Borehole Olm—95/89, Skobalj.

Cji. 1-3. neneponliHjicKH oocnapHT ca cirapojiHHaMa (cjt. 1) a jjeHflpHTHHaMa (cji. 1-3). JJy6HHa
323.90 m. x25.

Figs. 1-3. Spirolinids (Fig. 1) and dendritins (Figs. 1-3) in peneroplid oosparite. Depth
323.90 m. Magn. x25.

Cll. 4-5. AllrajiHH MHKpHT 30 MHKpOCliapHT ca MHJIHOJIHItaMa (CJI. 4) H MHKpHTHCaHOM ajirOM
Lithophylum samra¢/cum Kam ptner (cji. 5). Jly6ima 322,50m. x26.

Figs. 4-5. Miliolids (Rg.4) and micritized alga Lithophylum saimaticum Kamptner (Hg.5)
in algal micrite to microsparite. Depth 322.50 m. Magn. x26.

cji. 6-9. BnocnapHT ca cHH3oBejiama: Sinzowella novorossica c})opMa nodula (Karrer &
Sinzow) (cji. 6- 8), S. novorossica (jjopMa solitaria (K arrer & Sinzow) (cji. 6, 8-9),
i 1 novorossica cljopMa deformis (Karrer & Sinzow) (cji. 7) HpeTKHM elithHjiHiyMHMa
(cji. 8). flymia 315,30 m. x26.

Figs. 6-9. Sinzowellae: Sinzowella novorossica form nodula (Kerrer & Sinzow) (Figs.
6- 8), S. novorossica form solitaria (Karrer & Sinzow) (fi*. 6,8-9), S. novorossica
form deformis (Karrer & Sinzow) (Fig. 7), and few elphidiums (Fig. 8) in bio-
sparite. Depth 315.30 m. Magn. x26.

Ooto:H. rarnh. (Photographs by N. Gagic.)

TAEJIAIV PLATE

Cpejuhn capMaT - 6ecapa6njcKit noTKaT. EymoTHHa OIm-95/89, CKo6ajb.
Middle Sarmatian, Bessarabian substage. Borehole Olm—95/89. Skobalj.

Cjl 1. BnocnapHT ca cHH3osejiom Sinzowella novorossica (JjopMa solitaria (Karrer &
Sinzow). "y6HHa 315,30m. x23

Fig. 1 Sinzowella novorossica form solitaria (Karrer & Sinzow) in biosparite. Depth
315.30 m. Magn, x23.

Cji. 2-5. necKOBHTH ooShomhkpht ca eli@)HHHjyMHMa (cji. 1-3), HHHitHjajihhm KOMopaMa chh30-
Bejia Sinzowella novorossica (JjopMa deformis (Karrer & Sinzow) (cji. 4), S. novo-
rossica (jjopMa solitaria (Karrer & Sinzow) (cji. 5) H MHIiHQliHflaMa (cji. 5). JHy6HHa
313.30 m. x26.

Figs. 2—5. Elphidiums (Figs. 1—3), initial sinzowella chambers of Sinzowella novorossica
form deformis (Karrer & Sinzow) (Fig. 4), S. novorossica form solitaria (Karrer
& Sinzow) (Fig. 5), and miliolids (Fig. 5) in sandy oobiomicrite. Depth 313.30 m.
Magn. x26.

Cji. 6-7. necKOBHTH oo6homhkpht ca chthhm ejicjjHjiHlyMHMa. fly6mia 310,30 m. x26.
Figs. 6-7. Small elphidiums in sandy oobiomicrite. Depth 310.30 m. Magn. x26.

Cji. 8-9. llecKOBHTH 6nonejicnapHT ca €ji(})HjiHiyMHMa h MHIiHOJiHjiaMa. JJy6HHa 309,20 m. x26.
Figs. 8-9. Elphidiums and miliolids in sandy biopelsparite. Depth 309.20 m. Magn. x26.

Ooto:H. rarnh. (Photographs by N. Gagi¢.)
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