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YfIK 551.762.21:564.1:553.94(497.11-15) OpnrHHajiHH Hay THH pa/i

O AOrePCKOJ (AJIEHCKOJ) CTAPOCTH nOBJIATE
yrJLA BPMIKE HYKE (HCTOHHA CPBHJA)

oA

BjianaHa PanyjioBHha*, flejaHa BoniKOBHha*
h J*paroMaHa PaSpeHOBHha*

H 3 t(pHHX r.nHHOBHTHX aJTeBponHTa noBJiaTe yrn>0HOCHHX cnojeBa BpniKe MyKe ojjpeljeHe cy ajieHCKe
Mopcke 6HBaJiBHje: Paleonucula hammeii (b efrance), Oiammatodon (Grammatodon) subdecusata (m iin-
ster in G oldfuss), Cucullaea (Idonearca) oblonga (J. sow erby), Gervillella aviculoides (J. sowerby),
G. lanceolata (m iinster), Entolium (Entolium) corneolum (v oung & Bird), Protocardia (Protocardia)
subtruncata (a'o rbigny), Pleuromya uniformis (J. sow erby), Thracia (Thracia) lens (A gassiz) v Cia-
ugthonia turbinoides s igot; a H3 necKOBHTHX Kpetiftaka Kojn Jie*e HenocpejiHO H3Han ftHx: Gervillella
aviculoides (J. sowerby), G. lanceolata (m iinster), Pholadomya (Bucardimya) lirata (J. sowerby) H

Pleuromya uniformis (J. Sowerby) Koje npHnanajy Gajecy. Ha 0CHOBy noMeHyTe c})ayHe yTBpt>eHa je aneH -
cKa CTapoCT noBliaTe yrjta, Kojaje ro HenaBHo, BHiiie op. cto rojiHHa, Ha TepHTopHjH Jyroc.naBHje CMaTpaHa Kao
BOH>OlJiHjacKa.

K.ibyrae penn: 6HBariBHje, 6HocTpaTHrpa<J)Hja, jypa, alieH, noBliaTa yrjta, BpniKa HyKa, HcroTOa CpSnja.
YBOa

llpejiMeT H3JiaraH>a je npHKa3 cTpaTHrpacljcKor cTy6a 6ymoTHHe M alJia xlyKa y Kojoj cy
Ha6ymeHH rjjociuioHOCHH cjiojeBH y noBJiaTH yrjbene cepnje. Ha OCHOBy 6oraTe cliayne 6h-

pajio y Hamoj reoJiouiKoj JiHTepaTypH, 3a pa3JiHKy ojj cajiamii>nx cxBaTan>a 6yrapcKHX
reojiora.

rEOQJIOHIKH MPEUIFJI

YrJi>OHOCHH cjiojeBH BpuiKe I:fyKC npniiajiaj” aHTHKIiHHjiH Bpunce MyKe Koja ce npy*a oji
TiiMOKa #0 jyr0CJi0BeHCKO-6yrapcKe i’painme, npejia3H y EyrapcKy, re je H03HaTa iio/i hmchom
fiejioipa/rmmKa aiiTHKIiinigjia. 1lpeMa TeKroHCKoj pejoHH'iannjii Andjelkovi¢ i Nikolié
(1974) oBa aHTHKHHHgjia npHnajia MHpoTthco) 3ohh 6ajiKaHCKor ayTOXTOHa (= BajikaHHKYM,
/raHy6iiKyM), a npeMa G rubi¢-y (1974) 30hii Mnpo'i-BpniKa MvKa Me3HjcKor jiOMena.

*H hcthtrt 3a peraoHaliHy reolJiorHjy h nalieOHTOJiOrHjy PyjiapcK O -reojiom Kor c})aKyjiTeTa, YHHBep3HTe-
Tay Beorpany, KaMeHH”Ka 6, N.E. 227,11000 Eeorpan, JyrocliaBHja (E-mail: vrad@ eunet.yu).
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MnpoHKy 30Hy, Kojoj npnnafla BpniKa HyKa, H3rpaltyjy (V eselinovi¢ i dr., 1975;
AHijejiIKOBHh h np., 1996; cum. lit.):

- cTaponalieosojcKH ddhjihth, a npeKo obhx TpaHcrpecHBHO neace

- Kap6oHCKH KOHrjioMepaTH, nein‘iapn h ijiniiifii Ca iipocjiojmiMa yrlta,

- <|)opMaii:Hja ijpBeinix nepMCKHX nem 'iapa [AntjejiK OBiih h jip. (1992) cMaTpajy
lia obh cejiHMeirni iipiiiiajiajv ceHOKOCKOj u;pBeHoj cepiijii ropii.er peTa = CeHOKOC
450pMar(Hja U roSevi¢ and Radulovi¢ (1990)].

IllpeM a flocajl[amH.eM no3HaBaH.y TpaHcrpecHBHYy jypcKy cepnjy obhx TepeHa HHHe:

- JiHjacKH cefl[HMeiiTH ca vilJi.eM (KOHrJiOMepaTH, KBapa,HH nein'iapH, rjminiii ca yr-
JbCM),

- florepcKH nemnapH, necKOBHTH KpeHitan,H h jfojiomhth (ca 6paxnonofl[HMa h aMo-
HHTHMay 6ajecy h 6aTy, n Macmcephalites macrocephalusy keJioBejy),

- OKC())OpjICKH Il KIIMepill.ICKH Kpc'llbaUH Ca p<)>KliaHHMa H ClipVJUIIIM KpeHHbaHHMa
THTOHS3.

rtpeK o jypcKHX cejiiiMena'ra TpaHcrpecHBHo Jieace ali6cKH Jianopmn ca aMOHHTHMa.

ripBe nojiaTKe o JinjacKoj CTapocTH yrJbene cepnje j*ao je 5KyjoBHh (1889). Pa-
jjoBaHOBiih (1900) Ha OCHOBY norpemne ojipejiee BpcTe Carclium phiiippianum Dunker
[= Protocardia (Protocardia) subtruncata (d'orbigny)] jjojia3H jjo 3aKJtyHKa ha je cliayHa
BpmKe HyKe TaKO”e jjoitojmjacKe CTapocTii. Y jyroclJioBeHCKoj reojiomKoj JiHTepaTypii
to cxBaTaiie 3ajip»calio ce jio jjaHac (AHheJiKOBHhh n jip., 1996). llojiaTaK Gillet. and
Popovié¢ (1924) o Moryhoj jjorepcKoj cTapocTH c]3ayHe noBlJiaTHor yrjbeH or cjioja 6ho je
3aHeMapeH*.

M nmJbeite o JinjacKoj CTapocTH yrjtene cepnje BpmKe HyKe 3acTynaliH cy h 6y-
rapcKH reojio3H jio 1956. rojTHiie. O jiorepcKoj CTapocTH HCTe cepnje iiiicaliii cy
M hhhcb (1965) h MepiiaBCKa (1965).

M3 nJiIHTKOMOpcKHX cjiojeBa noBliaTe yrjba BpuiKe 4yKe LJaHKOB h 3axapn-
eBa-KoBaneBa (1959) onncyjy neTHaecT BpcTa MeKyman;a, Mei>y KojHMa cy Trigonia
costata (3. sowerby) h T. denticulata (A gassiz), Ha 0CHOBy Kojnx cy onpejpuin jjoito-
6ajecKy crapocT cjiociiJionocHor cnoja, a ycjio0BHO h u,ejie cepnje.

MyMaHeHKO (1978) yrlbeHe cliojeBe H3jiBaja Kao HJiaH BpmKa HyKa. HajriiDKii jie-
jiobh obof 'uiana irirpa”enn cy oji rpy6nx nem'iapa y cmchh ca rjiHHHiiMa. HaBHme OBa
ajiTepnamija ce npony3caBa h caj®*pacn TpH yrjteH a cjioja. 3aBpmmi cjiojeBH HJiaira cy ii,p-
HH 1JIHIIHIT H aprHJINITH Ca KOHKpem-ljaMa CHJ"epilTa H MHOro6pojHIIM MOpCKIIM 6HBalJIBH-
jaMa. Ha OCHOBy riOMeHyTHX 6HBajiBiija ayTop noM ine ,na je OBaj HliaH ji;oH.o6ajecKe
CTapOCTH.

CanvnoB n UyManeHKo (1991) HliaH BpmKa LlyKa H3ji;Bajajy on 6ejiorpaji;HimKe
"¢cBHTe h h3jih>kv ra y panr CBHTe. lIpH tom CMaTpajy jja je cBHTa BpmKa ~K a, H3rpa-
fjeHa oji rjiiraana, yrjba h nemnapa, ajieHCKe CTapocTH.

CTPATHrPA(DCKH CTYB EyillOTHHE MAJIAHYKA
Ha ceBepoiicTO'iiiiM najiiuiaMa M ajie HyKe, na oko 300 MeTapa o0j; KOTe 499,
jioniipana je 6ymoTmia Majia HyKa (cji. 1). npocjomi 6ymoTime o6yxBaTa cjiejjehe
cnojeBe, Hjiyhii ojto3ji;o HaBHme (cji. 2):

1 llpeMa obhm ayropHMa Gervillia paricici Radovanovié¢ (xojy je PanoBaHOBHh. kao h ffeceT RpyrHXx
hobhx Bpcxa npnnHcao JiHjacy) 0JiHCKaje BpcTH Gervillella aviculoidesm dajeca Aji3aca.
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iilHTpacepiijcKor KOHrJiOMepaTa. 139 m
2. CMeitHBaH>a cHBOMpKOr KpynHO3pHOr rjiHHOBHTOr KBapmior nenraapa

ca MpKHM CHTHO3pHHM rJIHHOBHTHM JIHCKYHOBHTHM liem'iapO M. 8.3 ffi
3. TaMHOMpKH neCKOBHTH FatHHHH, TaMHOMpKH alieBpQIIHTH H MpKH CHT-

HO3pHH TIHHOBHTH JIHCKYHOBHTH lieUJHapH. 270 m

Apym yrjbeHH cjioj. 0.30 m

CMeBbHBajfee uphhx iiikpHIiz>aBHX yrji>eBHTiix ijmiiana, TaVHOMKHX
necKOBHTHX rjmiiana h KBapu;HHX jihckyhobhthx tjihhobhthx nem-

~aPa' . 20.30m
ripBH yrJteHH cjioj. 0.20m
DPHH mKpilJbaBH yrjheBHTH rJIHHI(H, TaMHOMpKH neCKOBHTH TJIH-HH

H TaVHOMpKH alieBpQJIHTH. 2.70m

4. ( Men>HBaHbe TaMHOMpKor necKOBHTOY rjiHHii;a, MpKHX chtho3phhx
rIIHHOBHTHX JIHCKyHOBHTHX llemHapa, CHBOVpKHX KpynHO3pHHX TIIH
hobhthx KBapmnix iiein'iapa, iiphhx mKpHJbaBHXx yrjteBHTHX rJiHHaii;a
n TaMHOMpKHX ajieBpojiHTa. 27.20 m

5. Fjihhobhth alieBpojiHTH, y HHTepBajiy 03 136.20jio 188.20 m,ca ajieH-
ckhm MopcKHM 6iiBalJiBHjaMa: Paleonucula hammeri (Defrance), Gra-
rnmntodon (Grammatodon) subdecusata (Mtinster in Goldfuss), Cu-
cullaea (Idonearca) oblonga (J. Sowerby), Gervillella aviculoides (J.
Sowerby), G. lanceolata (Miinster), Entolium (Entolium) comeolum
(Young & Bird), Protocardia (Protocardia) subtivncala (d'()rbingy).
Pleuromya uniformis (J. Sowerby), Thracia (Thracia) lens (Agassiz)

h Claugthonia turbinoides Bigot. 48.10 m
YrJteBHTa rJiHHa. 0.10m
Tpehn yrJteHH cjioj. 0.50 m
YrjfceBHTa rJiHHa. 0.70m

6. CMeibHBaibe TaMHOCHBIix ajieBpojiHTa h chbhx ditho3Phhx Kap6o-
naTHHX nemnapa. 1470 m

7. CMeii.HBaihe KpynHO3pHHX h chtho3phhxnecKOBHTHxKpenmaKa  ca
KpHHOHfIHMVE h MeKymn,iiMa. O/i 6nBajiBHja ojipel)eHH cy: Gervillella
aviculoides (J. Sowerby), G. lanceolata (Miinster), Pholadomya
(Bucardimya) lirata (J. Sowerby), h Pleuromya uniformis (J. So-
werby), Koje cy 6ajecKe CTapocTH2 98.30 m

8. KpynHO3pHH apKO03HH KBapiiiin iilemHapii. 23.30m

O CTAPOCTH BHBAJIBHJA H3 nOBJIATE yObEHOr CJIOJA
O CTapocTH 6iiBajiBnja H3 cjiojeBa 7 h 5 (cji. 2) Mory ce Tiarn cjieiiehii noiiann:

- Paleonucula hammeri (Defrance) (Ta6 1, cji. 1) naljeHa je HCKJby'iiibo y ajieHCKHM
(O>grfitf/230Ha) ceflHMeHTHMalieMaHKe (Quenstedt, 1858; Schmidtill, 1927).

2 H 3 hcthx cjiojeBa, necKOBHTHX K peiftaK a, ca 3anajjHHX nanHHa Ma.ne Hyne., KojH HecyMH>HBO npnnajiajy
obom HHBoy, oflpeljeHa je HfleHTHiHa acoiiHjaijHja sHBajiBHja.
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Cji. 1. reorpa(j3CKH nojio>Kaj 6yraoTHHe Majia HyKa
(3Be3;iHi;a) y Herom Hoj CpénjH.

Fig. 1. Location map for the Mala Cuka borehole (asterisk),
eastern Serbia.

Cji. 2. 3eTan>HH HHTOCTpaTHrpacjjCKH crry6 6ymoTHHe Majia HvKa.
No. = GpOj jiHTO.aoniKe cyKnecnje y meKC'ry.

Fig. 2. Detailed lithostraitgraphical coiumn of the Mala Cuka borehole.
No. = number of lithological succession in the text.
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- Grammatodon (Grammatodon) subdecusata (Mtinster in Goldfuss) (=Cucullaca
infraliassica Radovanovié¢) (Ta6. 1, cji. 2) noMHH>e ce H3 aneHa (murchisoni oha) h 6a-
jeca (parkinsoni 30Ha) lleMa'iKe h IlIBajuapcKe (Schmidtill, 1927) h ByrapcKe (Llan-
kob h 3axapHeBa-KoBaHeBa, 1959).

- Cucullaea (Idonearca) oblonga (J. Sowerby) (=Cucullaeca suboblonga Radova-
novi¢) (Ta6. 1, cji. 3) TaKoi)e je no3HaTa H3 cjiojeBa ajieHa (opalinum 30Ha) h 6ajeca
(parkinsoni 30Ha) HeMaHKe h EHTliecKe (Schmidtill, 1927) h ByrapcKe (HaiiKOB h
3axapHeBa-KoBaHeBa, 1959).

- Gervillella aviculoides (J. Sowerby) (=Gervillia pancici Radovanovié¢, 1900:
Tab6. 1, cji. 5) (Tab. 1, cji. 4) h G. lanceolata (Munster) (=Gervillia pancici Rado-
vanovié, 1900: Ta6. 1, cji. 4) (Ta6. 1, cji. 5, 6) n,HTHpajy ce y ce/jHMeiiTHMa EBpone ofj
Jinjaca 3aKJbyHiio ca hoh>om KpeflOM (Ftirsich and Werner, 1989; M uster, 1995).

npeManonauHMa Johanson-a (1985)Entolium (Entolium) ccmeulum (Young & Bird)
(Tab6.1, cji. 7) ynecTajiaje y ajieHy, aliHce jaBJta h y Hajropftoj jypn (Mostc/iah y /toitoj Kpe/pi).

- Protocardia (Protocardia) subtruncata (d’Orbigny) (=Cardium truncatum Miinster
in Goldfuss) (Ta6. 1, cji. 8) jaBJta ce y JiHjacy h 6aTy EBpone (Cox, 1965).

- Pholadomya (Bucardimya) lirata (J. Sowerby) (Ta6.1, cji. 9,10) pacnpocTpaH>eH.e oBe
BpcTeje ajieHCKH (opulinum ‘iona)- 6aTCKHKAT (parkinsoni30Ha) EHrJiecKe, 1JeMaiKe, OpaHnycKe,
HIBajn,apcKeh JyrocjiaBHje (A gassiz, 1845; Schmidtill, 1927; Heinze, 1991).

- Pleuromya uniformis (J. Sowerby) (Ta6. 1, cji. 11) no3HaTa je H3 cpefj.ibe n rop-
H>e jype EBpone (Duff, 1978; Heinze, 1991).

- Thracia (Thracia) lens (Agassiz) (Ta6. 1, cji. 12) noMHibe ce H3 jioH>er ajieHa
I1IBajHapcKe (Agassiz, 1845).

- Claugthonia turbinoides Bigot (=Ampullaria bicarinata Radovanovié) (Ta6. 1,
cji. 13) HaeHa vy ajieHy h 6ajecy OpaHu;ycKe (Bigot, 1937) h ByrapcKe (HaHKOB ii 3a-
xapneBa-KoBaHeBa, 1959).

* *

y 36hphh rfiociuia noBJiaTHHX cjiojeBa Yyrjba y 6yuioTHHH Malia llyKa, npeoBiiai)yjy
Bpci-e Koje ce He jaiui.ajv npe ajieHa. npeMa TOMe noBJiaTa Tpeher yrjbeHor cjioja H3BecHO je
ajiencKe c'rapocTH, ihto je Yy carjiacHOCTH ca noflau,HMa Ca cyce//(HHx 6yrapcKiix TepeHa.

| lirraH.e CTapocni yrJbeHHX cjiojeBa obhm Hl-ie /jechnn'IHHiio perneHO. ByrapcKH reojio3H
ycJioBHonpiunicyjy alieHyyrjbOHOciiycepHjyyii,ejiHHH (CanyHOB h MyMa‘ichko, 1991).

3a caa ce He Moace iicKJbyiHTH fia je yrjbeHa cepnja MaibHM iijih Behiim /icjiom
jinjacKe cTapocTH.

OayHa 6HBajiBHja, Koja je 6iuia mrriipaHa Kao JinjacKa (jyrocjioBeHCKH h 6yrapcKH
ayTopn no 1956. ro/piHe) hjih Kao ~orepcka (6yrapcKH ayTopn nocjie 1956. roflHHe),
Hajia>«ciia je HCKJbyiHBO y noBJiaTH Tpeher yrlbeHor cjioja, hito je iioTBptjeiio y Biirne
ofl cTOTHHy 6ymoTHHa Ha BpniKoj MyKH. Moxe ce 3aKJbyHHTii jja oBa cj)ayHa npeft-
CTaBJba perHOHalJiHH MapKep alieHa, a He jinjaca, KaKO ce /jo ca/ia CMaTpajio y jyrocjio-
BCIICKQ; JiiiTepaTypH.

3axBajiHocT. — flpBonoTnHcaHH ce 3axBajbyje npocjj. /ip njiaTOHy H*"Ma'ieHKV,
y HiiBep3HTeT y CoifiHjii, Ha cyrecmijn "a npnijem o pemaBaH>Y o b ot npo6jieMa.



Feoji. aH. BajiK. noji. 61 139-151 Beorpali, fleneMSap 1997
Ann. Geol. Penins. Balk. Belgrade, Decembre 1997

UDC 551.762.21:564.1:553.94(497.11-15) Original scientific paper

ON THE DOGGER (AALENIAN) AGE OF THE VRSKA CUKA COAL
OVERBED, EASTERN SERBIA

by
Vladan Radulovi¢*, Dejan BoSkovi¢* and Dragoman Rabrenovic¢”

Aalenian marine bivalves identified from black clayey siltstones overlying coal measures of Vrska
Cuka are the following: Paleonucula hammeri (Defrance), Gimiunatodon (Granimatodon) subdecusata
(Miinster in Goldfuss), Cucullaea (Idonearca) oblonga (J. Sovverby), Gervillella aviculoides (J. So-
werby), G. ianceolata (Miinster), Entolium (Entolium) comeoium (Young & Bird), Protocaidia (Pio-
tocardia) subtruncata (d'Orbigny), Pleuromya uniformis (J. Sowerby), Thracia (Thracia) lens (Agas-
siz), and Claugthonia tuibinoides Bigot; and from sandy limestones over the siltstones: Gervillella aviculo-
ides (J. Sowerby), G. lanceolata (Miinster), Pholadomya (Bucaidimya) liiata (J. Sowerby), and Pleu-
romya unifomiis (J. Sowerby) which are Bajocian. The above fauna was used in dating Aalenian the
rocks overlving the coal meaSures, which were believed Lower Liassic for more than a hundred years.

Key words: bivalvia, biostratigraphy, Jurassic, Aalenian, coal overbed, Vrika Cuka, eastem Serbia.
INTRODUCTION

The work describes geologic column of Mala Cuka borehole which penetrat.es fos-
siliferous beds overlying the coal measures. The abundant bivalvian fauna determines the
rocks overlying coal as the Aalenian, not Liassic as referred to in the national geological
references, and unlike the recently dating by Bulgarian geologists.

GEOLOGY

The coal-bearing strata of Vréka Cuka are a part of the Vrika Cuka anticline which
extends from the Timok river across the Yugoslav/Bulgarian border into Bulgaria where its
name is Belogradchik anticline. The anticline is assigned to the Miro¢ zone of the Balkan
autochthon (=Balkanicum, Danubicum) by the tectonic classification ofAndjelkovi¢ and
Nikoli¢ (1974), or to the Mirog-Vréka Cuka zone of Mesian domain by Grubi¢ (1974).

University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology, Kamenicka 6, P.OB. 227, 11000 Belgrade, Yugoslavia (E-mail: vrad@eunet.yu).
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The Miro¢ zone. including Vrska Cuka, is made up (Veselinovi¢ et al., 1975;
AndjelkoviC et al., 1996; cum. lit.) of:

- Lower Paleozoic phyllites transgressively overlain by

- Carboniferous conglomerat.es, sandstones, coal shales,

- red Permian sandstones (Andjelkovi¢ et al., 1992, assign these rocks to lhc
Rhaetian red Senokos Series = Senokos Formation in: UroSevi¢ & Radulovi¢, 1990).

In the present state of our knowledge, the transgressive Jurassic series in the region
is made up of:

- Liassic rocks and coal (conglomerates, quartzose sandstones, shales and coal),

- Dogger sandstones, sandy limestones, and dolomites (bearing Bajocian and Bathonian
brachiopods and ammonites. and Callovian Macrocephalites macrocephalus), ancl

- Oxfordian and Kimmeridgian limestones and Tithonian cherts and reef limestones.

Jurassic sedimentary rocks are transgressively overlain by Albian marlst.ones with ammonites.

The first information on the Liassic age of the coal deposit is given by Zujovié
(1889). On the basis of a wwrong identification of Cardium philippianum Dunker
(=Protocardia (Protocardia) subtruncata (d'Orbigny), Radovanovi¢ (1900) infers that
the fossil fauna of Vr3ka Cuka also was Lower Liassic. This interpretation has prevailed
to date (Andjelkovi¢ et al., 1996). The suggestion by Gillet & Popovi¢ (1924) on
the likely Dogger age of fauna in the coal overbed has been neglectedl

Bulgarian geologists also supported up to 1956. the Liassic age of Vrika Cuka coal
deposits. Minchev (1965) and Chernyavska (1965) wrote about. the Dogger age of the
same sequence.

From tlie upper shallovv-sea beds of the Vrika Cuka member, Tsankov and
Zakharieva-Kovacheva (1959) describe fifteen molluscan species, including Trigonia
costata (J. Sowerby) and T. denticulata (Agassiz), which they used in dating the fos-
siliferous beds. and provisionally the entire sequence, as Lower Bajocian.

Tchoumachenco (1978) separates coal-bearing beds as the Vrska Cuka member.
Lovvermost in the member lie coarse sandstones altemating with claystones. The altemation
continues upwards including three coal beds. Uppermost in the member are black shales and
argillites including siderite concretions and an abundance of marine bivalves. It is the bivalves
on which he mentions Lower Bajocian age of the Vrika Cuka member.

Sapunov and Tchoumachenco (1991) separate the Vrika Cuka member from
the Belogradchik suite and upgrade it to a suite. They mention that the Vrika Cuka suite.
composed of shales. coal and sandstones, is Aalenian.

GEOLOGIC COLUMN OF MALA CUKA BOREHOLE

The Mala Cuka borehole is located on the northeastem slope, some 300 m from the
elevation 499. Downward-t.op. the hole penetrated the following beds (Fig. 2):

1 Grey-greenish finegrained sandstones interbedded by polymictic in-
traserial conglomerate. 13.90 m

1Gillet & Popovi¢ stated that Gervillia pancici Radovanovi¢ (dated Liassic, same as ten other
new species, by Radovanovi¢) is very close with Geivillella aviculoides from Bajocian of Alsace.



On the Dogger (Aalenian) Age of the Vrika Cuka Coal Overbed, Eastrem Serbia 147

2. Altemation of grey-brown coarse-grained clayey quartzose sandstone

and brown flnegrained clayey micaceous sandstone. 830 m
3. Dark brown sandy shales, dark brown siltstones, and brown finegra-

ined clayey micaceous sandstones. 270 m

Second coal seam. 0.30 m

Altemation of black coaly shales, dark brown sandy shales, and

quartzose. micaceous clayey sandstones. 20.30 m

First coal seam. 0.20 m

Black coaly shales, dark brown sandy shales, and dark brown siltstones. 270 m

4. Altemation of dark brown sandy shale, brown flne-grained clayey

micaceous sandstones, grey-brown coarse-grained clayey quartzose

sandstone, black coaly shale, and dark brown siltstones. 27.20 m
5. Clayey siltstones, from 136.20 to 188.20 m. bearing marine bivalves:

Paleonucula hammcri (Defrance), Granmiatodon (Gramniatodon)

subdecusata (Mtinster in Goldfuss), Cucullaea (Idonearca) oblon-

ga (J. Sowerby), Gervillella aviculoides (J. Sowerby), G. lanceo-

lata (Mtinster), Entolium (Entolium) corneolum (Young & Bird).

Protocardia (Protocardia) subtruncata (d'Orbigny), Pleuromya unifo-

rmis (J. Sowerby), Thracia (Thracia) lens (Agassiz), and Claug-

thonia turbinoides Bigot. 48.10 m

Coal clay 0.10 m

Third coal seam 0.50 m

Coal clay. 0.70 m
6. Altemation of dark grey siltstone and grey fine-grained carbonate

sandst.one. 1470 m

7. Sequence of coarse- and fme-grained sandy limestones with crinoids

and molluscs. The identified bivalves are: Gervillella aviculoides (J.

Sowerby). G. lanceolata (Miinster), Pholadomya (Bucardimya) li-

rata (J. Sowerby), and Pleuromya uniformis (J. Sowerby). indi-

cating the likely Bajocian age2 98.30 m
8. Coarse-grained arkosic quartzose sandstone. 23.30 m

DATING BIVALVIA FROM COAL OVERBED

Bivalves from beds 7 and 5 (Fig. 2) are dated on the following:

- Paleonucula hammeri (Defrance) (Pl. 1 Fig. 1) is found only in Aalenian
{opalinum Zone) rocks of Germany (Quenstedt. 1858; Schmidtill, 1927).

- Grammatodon (Grammatodon) subdecusata (Mtinster in Goldfuss) (= Cucul-
laea infraliassica Radovanovic) (Pl. 1, Fig. 2) is mentioned from Aalenian (murchisoni
Zone) and Bajocian {parkinsoni Zone) of Germany, Switzerland (Schmidtill, 1927). and
Bulgaria (Tsankov and Zakharieva-Kovacheva, 1959).

From similar beds, sandy limestones, on Mala Cuka westem hill slopes, which ccrtainlv belong lo
this level, an identical bivalvian association was identified.
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- Cucullaea (ldonearca) oblonga (J. Sowerby) (=Cacullaca suboblonga Radova-
novic) (Pl. 1 Fig. 3) also is known from Aalenian beds (opalinum Zone) and Bajocian
(parkinsoni Zone) of Genranv. Great Britain (Scjimidtill, 1927), and Bulgaria
(Tsankov and Zakharieva-Kovacheva, 1959).

- Gervillella aviculoides (J. Sowerby) (=Gervillia pancici Radovanovi¢, 1990:
Pl. 1, Fig. 5) (Pl. 1, Fig. 4) and G. lanceolata (Munster) {=Gervillia pancici Radova-
novi¢, 1900: Pl. 1, Fig. 4) (Pl. 1, Figs 5, 6) are mentioned in sedimentary rocks of
Europe from the Liassic into the Lovver Cretaceous (Fiirsich and Werner, 1989;
Muster. 1995).

Johanson (1985) states the abundance of Entolium (Entolium) comeulum (Young
& Bird) (Pl. 1, Fig. 7) in the Aalenian, and into the uppermost Jurassic (possibly in the
Lower Cretaceous).

- Protocardia (Protocardia) subtruncata (d'Orbigny) (=Cardium truncatum Miin-
ster in Goldfuss) (Pl. 1, Fig. 8) occurs in the Liassic and Bathonian of Europe (Cox,
1965).

- Pholadomya (Bucardimya) lirata (J. Sowerby) (Pl. 1, Figs 9, 10) ranges from
Aalenian {opalinum Zone) to Bathonian (parkinsoni Zone) in Great Britain, Germany,
France, Swvitzerland, and Yugoslavia (Agassiz, 1845; Schmidtill. 1927; Heinze,
1991).

- Pleuromya uniformis (J. Sowerby) (Pl. 1, Fig. 11) is known from Middle and
llpper Jurassic of Europe (Duff. 1978; Heinze, 1991).

- Thracia (Thracia) lens (Agassiz) (Pl. 1, Fig. 12) is mentioned from Lovver Aale-
nian of Switzerland (Agassiz, 1845).

- Claugthonia turbinoides Bigot. (=Ampullaria bicarinata Radovanovi¢) (Pl. 1. Fig.
13) is found in Aalenian and Bajocian of France (Bigot., 1937) and Bulgaria (Tsankov
and Zakharieva-Kovacheva, 1959).

The fossil assemblage from coal overbed in Mala Cuka borehole consists dominant.ly
of species which do not occur before the Aalenian. Hence, the coal overbed is certainly
Aalenian. which is consistent. with data from the neighbouring Bulgarian area.

This does not delinitely settle the age of the coal beds. Bulgarian geologists provisional-
'ly assign the entire coal measures to the Aalenian (Sapunov and Tchoumachenco.
1991). The Liassic age of a smaller or larger part of the measures cannot be ruled out.

Bivalvian fauna, reported as Liassic (Yugoslav and Bulgarian references before
1956) or Dogger (Bulgarian references after 1956), has been found only in the overbed
of the first coal seam, as ascertained in more than a hundred boreholes on Vrika Cuka.
This fauna can be taken for a regional marker of the Aalenian. not Liassic, as has been
published in Yugoslavia.

Acknowledgement. The senior author is grateful to Prof. Dr. Platon Tchoumachenco
of the University of Sofia for his encouragement to writ.e this work.
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TAEJIA | PLATE

Cji. (Fig.) L Paleonucula hammeri (Defrance). AjieH, 6yuioTHHa Majia HyKa
(Aalenian, borehole of Mala Cuka). x 1.7. RGF 97/1.

Cji. (Fig.)2. Grammatodon (Grammatodon) subdecusata (Miinster in
Goldfuss). AjieH, 6ymoTHHa Mana HyKa (Aalenian, borehole of
Mala Cuka). x 1.7. RGF 97/2.

Cji. (Fig.) 3. Cucullaea (Idonearca) oblonga (J. Sowerby). Ajien, 6ymoTHHa
Majia HyKa (Aalenian, borehole of Mala Cuka). x 1.7. RGF 97/3.

Cji. (Fig.)4. Gerviilella aviculoides (J. Sowerby). Bajec, 3anajiHe najiHHe
Mane HyKe (Bajocian, westem slope of Mala Cuka). x 1 RGF
97/4.

Cji. (Figs) 5,6. Gervillelia lanceolata (M iinster).
5. Eajec. 3anaflHe najjHne Majie HyKe (Bajocian, westem slope of
Mala Cuka). x 1. RGF 97/5.
6. Alien, 6ymoTHHa Majia xlyKa (Aalenian, borehole of Mala
Cuka). x 1. RGF 97/6.

Cji. (Fig.)7. Entolium (Entoliurn) corneolum (Young & Bird). Anea,
6ymoTHHa Majia HyKa (Aalenian, borehole of Mala Cuka). x 1
RGF 97/7.

Cji. (Fig.) 8. Protocaidia (Protocardia) subtruncata (d'Orbigny). ATieH,
6ymoTHiia Ma.ua HyKa (Aalenian, borehole of Mala Cuka). x 1.7.
RGF 97/8.

Cji. (Figs) 9,10.  Pholadomya (Bucardimya) lirata (J. Sowerby). Bajec. 3anaRHe
na/inne Majie HyKe (Bajocian, vvestem slojje of Mala Cuka). x 1.

9. RGF 97/9.
10. RGF 97/10.

Cji. (Fig.) 11. Pleuromya uniformis (J. Sowerby). Bajec, sanajiHe najiHHe
Majie HyKe (Bajocian, westem slope of Mala Cuka). x 1. RGF
97/11.

Cji. (Fig.) 12. Thracia (Thracia) lens (Agassiz). AjieH, 6ymoTHHa Majia H"Ka
(Aalenian, borehole of Mala Cuka).xl. RGF 97/12.

Cji. (Fig.) 13. Claugthonia  tmbinoides Bigot. AjieH, 6ymoTHHa Majia HyKa

(Aalenian, borehole of Mala Cuka).xI. RGF 97/13.

cBakH npHMepaK je 3anpameH aMOHHyM XJiopnjiOM npe ¢30T0rpa(})HcaH ja.
{OoTorpa(j3Hja B. Paj3y.noBHh)

Each figured was coated with ammonium chloride before photographing.
(Photographs by V. Radulovi¢)
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