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ALBIAN-CENOMANIAN STRATIGRAPHIC COLUMN OF
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by
Nenad Banjac”

The article summarises results of a stratigraphic research of the Upper Cretaceous sediments at the
Andri¢i Village, Western Serbia. During these investigations, a new locality with Upper Cretaceous expo-
sures was discovered. Several stratigraphic members of secondary order were separated. As these members
were not described up to now, their lithological characteristics were presented. Field material from outcrops
was collected, and detail stratigraphic columns were observed. By the compilation of the observed data, new
facts about stratigraphic position of Cretaceous sediments were established. As a result local stratigraphic
column of the wider Andri¢i Village area was contemplated. Paleofauna specimens described and presented
in the paper pointed out Albian to Cenomanian age of the sediments.
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Y papy cy npejicTaBIbeHH pe3yATaTH CTPaTHIPapCKUX HCTPaKUBaKA TOPHOKPETHIX TBOPEBHHA OKOJINHE
cena Anapuhn y 3anaguoj CpOuju. TOKOM THX MCTpaXkMBamba OTKPHMBEH je HOBM JIOKAIUTET ca U3JAaHIUMA
rOpHOKPEAHNX TBOpeBrHA. Ha THM nm3pgaHmmMa n3[iBojeHo je BumIe cTpaTurpadCKux WiaHoBa HIDKer pepia. Ka-
KO OBM 4JIaHOBH JI0 cajla HUCY oOpabeHn y reoyIomKoj MUTepaTypH fjaT je BUX0oB npukas. Kommumanujom npu-
KyIUBEHHX TIOflaTaKa OOMjeHe Cy HOBE YMIEHMIE O CTPATUrpachcKoj MPHUIAJHOCTH OCMATPAHMX I'eOJIOIIKHIX
TBOpeBUHA. Pe3ynTaTi cy npefcraBbeHn y OKBUPY JOKAJIHOT CTpaTUrpadckor cTy6a o61acT y IHPOj OKOIH-
HE 3aceoka Anapuhu. IIpumepnu naneocdayse Koja je IPUKYIUbEHA U OfipebeHa y OKBUPY OBHMX HCTPaXKUBaH-a
yKa3aJi cy Ha ajOCcKy JI0 IEHOMAaHCKy CTapOCT CeinMeHaTa.

Kibyune peun: 3anafgna Cpbuja, crparurpaduja, nangeoreorpacuja, anod, ieHoMaH.
INTRODUCTION

Due to huge transgression which started during Albian, Cretaceous deposits are
widely spread over the Western Serbia area. Most frequent are Albian—Cenomanian fer-
ruginous arenites and rudites, interbedded with sandy marls, marly micrites and dolomi-
crites at higher portions. Bedding is clearly explicated, while most of the conglomerate
pebbles originate from footwall fragments.
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During the investigation of the Cretaceous deposits, at the vicinity of Andri¢i Village,
between Tara and Zvijezda Mts. (Western Serbia), the new geological material was col-
lected. Several stratigraphic members of secondary order, were separated. As these mem-
bers were not described in literature until now, their description is presented. The difference
was considered basically after lithologic characteristics. During the investigation abundant
paleofauna association was collected. It consists mainly of gastropods: Cassiope cf. kefer-
steinii (Muenster), C. cf. coquandiana (d'Orbigny), Paraglauconia lujani (de Ver-
neuil & Colomb), P. chodjorniensis (Dvali), Glauconiella multistriata (Hacobjan),
Bicarinella bicarinata bicarinata (P¢elincev), and Helicoaulax costata (Sowerby). All
of the aforementioned specimens are already described in literature, however they are ex-
tremely rare in our exposures, and some of them are for the first time detected in these
area. Paleofauna specimens indicate Albian to Cenomanian age of the sediments.

LOCAL STRATIGRAPHIC COLUMN

Column is recorded at the macadam road leading from RastiSte to Andri¢i Village.
Greenwich Co—ordinates are 19°20" E and 43°57' N. Members of the column are made
predominantly by sparite limestone at lower and micrite at upper portion. Rocks are clearly
stratificated, with beds up to 20 cm thick, and with well-defined transition surfaces. Nu-
merous macrofauna specimens, especially at central part of the column, were collected,
while microfauna was discovered at the lower as well as upper parts of the column. Strati-
graphic age, based at thin section analyses, is confirmed by gastropod assemblage analyses.
Albian age was accepted, with smooth transition to Cenomanian age at upper part of the
column. Beds are subhorizontal, or with sporadic westward dip—angles.

The lowermost member of the column starts with thin bedded, recrystallized bio-
sparites. The strong recrystallization has changed basic constituents of the rock. Biocompo-
nent is disintegrated, represented by the mollusc fragments, predominantly microgastropods,
as well as foraminifers. Thin section analyses shows significant quantity of the algal matter.
Charophyte trunks, as well as cyanobacteria structures (Krumbein, 1979) are frequent.
Sediments are deposited at the high—energy environment, implying strong wave movements
(Facial belt 6, shallow bottom with highly disturbed water, Wilson, 1975). Upper layers
of these member beds are slightly thinner. Whole member is 1.95 meters thick.

The second member is purely bedded limestone. Bed surfaces are not clearly expli-
cated. Occasionally, lumachelle with numerous mollusc fragments, predominantly Ostrea
sp., can be found. The rocks are rudist intrabiosparite — grainstone. Sparite matrix in-
cludes micrite intraclasts well rounded and slightly disintegrated at its border. Apart from
them huge rudist, gastropod and annelid fragments as well as faecal pellet can be de-
tected. Rocks are deposited at highly agitated environment (Facial belt 6). The second
member is 1.95 meters thick.

The following member is light well-bedded nodular limestone with thickness of
0.85 m. It is characterised by reddish colour, clearly exposed bedding surfaces, and fre-
quent fenestrated fabrics.

The fourth member is reddish—bedded limestone with numerous gastropod and bi-
valve fragments, sporadically with complete shells. Predominantly it is fragments of gas-
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tropods Cassiope sp. and Helicoaulax sp., as well as bivalve Amphidonte cf. conicum
(Sowerby). Thin section analyses show numerous Charophyte trunks, and bird's—eye
structures. The rock is disintegrated marly biomicrite — wackestone. The presence of
Charophyte fragments may pointed out lower salinity of the environment, with sedimen-
tation in undisturbed conditions of still water. Rocks are deposited at less agitated water,
probably closer to the quiet lagoon environment (Facial belt 7). Thickness of this lime-
stone is up to 0.5 m.
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Glauconia multistriata, Glauconia multistriata,
Helicoaulax costata. Helicoaulax costata.
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charophyte trunks, cyanobacteria crabbuKama xapodura,
structures and algal matter. ujaHoOaKTepujaMa 1 anrama.

Fig. 1. Stratigraphic column of Andri¢i Village.
Cn. 1. Crparurpadcku cry6 cena Axapuhiu.

The fifth member is micritic carbonate sediment, with frequent mud-—cracks.
Lithologic characteristics are close to the previous member. Abundant macrofauna consist
mostly of casiopid gastropod fragments while environmental characteristics pointed still
water conditions (Facial belt 7). Thickness of this member is 0.65 m
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The sixth member is poorly bedded limestone with reddish colour and similar
lithologic composition as previous member. Bedding surface is nodular with numerous
cracks. Abundant gastropod fragments pointed out presence of Paraglauconia lujani (de
Verneuil & Colomb), Glauconiella multistriata (Hacobjan) and Helicoaulax costata
(Sowerby). Thickness of this member is 0.90 m.

The top member is limestone discovered at several outcrops at the upper end of the
slope. They are micritic with numerous bioturbations, numerous bivalves Amphidonte cf.
conicum (Sowerby). Also some gyrogonites are found, Charophyte trunks, infrequent
ostracods, and minute mollusc fragments. According to lithologic composition it is mi-
crite — mudstone, with biocomponent in microcrystalline matrix. It is deposited in pro-
tected environment with shallow still water. At uppermost level of this member, abundant
gastropod assemblage was discovered. The specimens are: Cassiope cf. kefersteinii
(Muenster), C. cf. coquandiana (d'Orbigny), Paraglauconia lujani (de Verneuil &
Colomb), P. chodjorniensis (Dvali), Paraglauconia sp. Bicarinella bicarinata bicari-
nata (Pcelincev), and Helicoaulax costata (Sowerby). Environment characteristics cor-
respond to inert water conditions (Facial belt No 7, Wilson, 1975). Maximum thickness
of this limestone is 1.76 m.

Global features of the Column members pointed presence of the upper Al-
bian—Cenomanian unit at the vicinity of Andri¢i Village. Deposits are more compact,
with higher amount of biota if compared with other localities of Albian—Cenomanian age
in Western Serbia. There are more abundant macrofauna specimens, and some exposures
bear perfect lumachelle. Sediment characteristics imply shallow water conditions, like as
intertidal or tidal flats of some backreef lagoon with restricted influx of the terrigenous
material.

Global tectonic movements during early Austrian orogeny caused a gradual trans-
gression. Distracted soil and sparse vegetation produced intensive erosion of the weath-
ering crust at the neighbourhood dry land. Hence, abundant terrigenous sediments were
transported onto the basin. Consequently, sandstone and conglomerate are frequent at the
lowermost Albian—Cenomanian beds. Subsequent stages led to the further transgression,
and eastward coastline movement. Beds, originated by this latter stadium, are formed in
the backreef lagoon environment, shelf lagoon with open circulation and winnowed edge
sand with islands, dunes, passes and barrier bars, under influence of more agitated water.

CONCLUSION

Investigations in the Cretaceous of Andriéi region gave new information on the re-
gional geology of the Western Serbia. The detailed stratigraphic subdivision was difficult
for two principal reasons. The first one, dependent on local environment, quite specific,
was associated with isolated coastal areas, so that fauna had a restricted distribution, i.e.
typical of an endemic fauna. This also limited comparisons with faunal associations from
other regions, and has not allowed a satisfactory detailed separation. The second reason is
the collected fauna. A prevailing number of specimens are of casiopid family with many
genera characterised by great diversity in ontogeny and phylogeny. This is emphasised by
many authors, including: Milovanovi¢ (1933), Cleevely & Morris (1988), Men-
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nessier (1984), Kollmann (1978, 1979) etc. The diversity produced difficult correla-
tion with equivalent fauna assemblages in other localities. Meanwhile some correct pale-
ocological conclusions can be done. The beds were deposited in backreef lagoon envi-
ronment, or shelf lagoon with open circulation and winnowed edge sand. The deposition
happened some time after the first impulse of transgression, when coastline was moved
significantly in landword direction.

These investigations, notwithstanding the limitations, have permitted a new under-
standing of geology of the general Andri¢i area and contributed to the study of Upper
Cretaceous formations in the region, and to an advanced knowledge of gastropod asso-
ciations in the area of Western Serbia.
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PE3UME

CTPATUTPA®CKHU CTYD AJIB-IEHOMAHCKHX
TBOPEBUHA CEJIA AHAPUHRU - 3ATTATHA CPBAJA

YBOA
Ycnen Benuke TpaHcrpecuje Koja je moyesa TOKOM anbda, KpeHH CJI0jeBU Cy BeoMa

pacnpocTpamenn y 3anagaoj Cpouju. TokoM ncTpaskuBama OBUX CeJUMEHATa Y OKOJIMHA
cena Auapuhu, u3Mmeby mnanuna Tape u 3BHje3fie, OTKPUBEHU je HOBH JIOKAJHUTET ca
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W37aHOIMa y KojuMa je 6miio Moryhe W3ABOJUTH BHIIE CTPATUTPaCKIX WIAHOBA HUXKET
pena. lbuxoBe ocoOuHe cy pa3MaTpaHe MPeBacXOHO HA OCHOBY JIMTOJIOIIKHUX KapakTe-
puctuka. TokOM HCTpakuBama NPUKYIUbeHU cy racrponopu: Cassiope cf. kefersteinii
(Muenster), C. cf. coquandiana (d'Orbigny), Paraglauconia lujani (de Verneuil &
Colomb), P. chodjorniensis (Dvali), Glauconiella multistriata (Hacobjan), Bicarinella
bicarinata bicarinata (P&elincev), u Helicoaulax costata (Sowerby). Mlako cy oBu npu-
Mepuy Beh ommMcHBaHU y CBETCKOj JIUTEpAaTypH, HA M3JaHIMMA HAIIMX TEepeHa cy Haja-
>KeHH BpJIO PETKO, a HEKH /10 cajia HUCy KoHcTaToBaHU. [IpuMepiu naneogayHe Koja je
NpUKYIUbeHa U ofipebeHa y OKBUpY OBUX HCTpaskWBarma yKa3zalm cy Ha ajOCcKy Jo
LIEHOMAHCKY CTapOCT CeIUMEHATA.

JOKAJ/IHU CTPATUTPA®CKU CTYH

Jlokamuu crpaturpadcku cTy0 CHEMJBEH je Ha MaKagaMCKOM IyTy op cena Pac-
THIITe Ka 3aceoky AuHapuhu. BoraTta aconmjanmja makpodayHe, MpUKyIUbeHa je mpe-
TEXKHO y CPEAMIIIbEeM JIelly cTy0a, oK je MEKpodayHa 3acTyIUbeHa KaKO Y HIKUM, TaKO
U y BUIIAM 4iaHoBHMa cTy6a. HjeHa aHanm3a moTBpAmia je ajnO-IeHOMAaHCKY CTpaTu-
rpadcKy NPHUIIAHOCT NPETIOCTaBbeHy Ha OCHOBY aconyjanuja racrponopa. CinojeBn cy
CyOXOPH30HTAJIHY Ca BPJIO MaJIMM NaJlHUM YIVIOBUMAa OPHjEHTUCAHUM Ka 3amafy.

Hajumwku unan cryba OpefcTaBlbeH je TaHKOCIOjJEBUTHM PEKPTHCTAINCATIUM OHO-
crapuTIMa ca (pparMeHTHMa CUTHUX TacTponofa u (opamuHAdepa, 3aTuM crabbuKama
xapocura, u nujanodbakrepuja (Krumbein, 1979). CemumeHT je HacTao y CpequHU
BHCOKE €Hepruje ca jakuM jejcrBoM Tanaca (Panujanuu nojac 6, Wilson, 1975). [le6mu-
Ha u3HocH 1.95 m.

Jpyru unaH cTtyba cacToju ce Off CJIOjeBUTOT KpedmhaKa ca OCTPEjCKUM JiyMaKkesama.
Y cnapuTHOM MaTpHKCy Hanase ce JoOpo 3a06JbeHH MHTPAKJIACTH, KPYHHU (hparMeHTH
pyAucTa U racTponopa, kao n (exanan nenet. CTeHe ¢y eNOHOBAHE Cy CPENHN BICOKE
enepryje. [le6puHa wiana u3Hocu 1.95 m.

Crnenehy unaH npefcTaBibeH je CBETIIUM, jaCHO YCIOj€HUM HOAYJIapHUM KpeuHaly-
Ma ykynHe feosbune 0.85 m. Boja uM je npBeHkacra, a Ha MUKPOCKOIICKAM IpenapaTuma
youaBa ce IIyIbUKaBa (heHecTpHpaHa CTPYKTypa.

YeTBpTH WIaH UMHE IPBEHKACTH CJIOj€BATH KPEUmaly ca OPOjHIM TacTpONOANMa 1
6mBanBrjaMa. Ha MEKPOCKOIICKMM IIpemnapaTuMa yodaBajy ce 6pojHe crabibuke xapodu-
Ta u ¢eHecrpupaHe crpykrype. CTeHa je HE3MHTErpucaHd OMOMHUKPUT — BaKCTOH.
IIpucyctBo xapogura ykaszyje Ha MOIYhHOCT HIDKET CaJIMHUTETa CPeIMHE U TAlIOXKEHE Y
MUpPHO]j Bofu u3acnpypane garyne. (Panujanau nojac 7). He6mbuna uznocu 0.5 m.

Iletn unaH ynHE MUKPUTH ca MyKOTHHAMa HMCyIIUBama 1 (pparMeHTHMa KacHOIH-
HUX racrponofa. TBopeBuHe cy Tanoxeme y MupHoj Boiu (Panmjannau nojac 7). YKynHa
ne6spuHa ynada u3nocu 0.65 m.

Illectn unan ymHe cnabo yCIOjeHN IPBEHKACTH Kpeualy, ca KBPIaBUM IIOBPIIH-
HaMma ciojeButocTr. PayHa je mpefcraBibeHa (parMeHTHMa U JbyLITypaMa IracTpoIofa
Paraglauconia lujani (de Verneuil & Colomb), Glauconiella multistriata (Hacobjan)
u Helicoaulax costata (Sowerby). YkynHa fe6/puHa oBOT iaHa u3Hocu 0.9 m.

3aBpIIHN WwiaH cTyba MpefcTaBibajy MUKPUTH ca YeCTHM OHOoTypOanujama, OpojHIM
npumepuuma Guansuja Amphidonte cf. conicum (Sowerby). Cpehy ce u ruporonuTu u
crabJbUKe ajiru, OCTPaKoxu, (hparMEHTH racTpornofa. TBOpEBHHE Cy TajoXKeHe y 3a-
mTrheHoj cpeuHe 6e3 jakux MOKpeTa Bojie. Y HajBHIINMM JIeIOBIMa OBOT 4WiaHa OTKpH-
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BeHa je 6orarta aconyjanyja racrpomnopa ca npuMmepuuma Cassiope cf. kefersteinii (Muen-
ster), C. cf. coquandiana (d'Orbigny), Paraglauconia lujani (de Verneuil & Co-
lomb), P. chodorniensis (Dvali), Paraglauconia sp. Bicarinella bicarinata bicarinata
(Péelincev), um Helicoaulax costata (Sowerby). KapakTepuctuke cpefiHe OAroBapajy
MmupHOj Bopu (Parujannu nojac 7). YKymHa e6JbuHa 3aBpIIHOT WiaHa u3Hock 1,76 m.

Omiure KapakTepucTHKe cTyba cy Oorare aconujauuje mnaneodayne. Uecrto cy
MIpUMEPIM TONHMKO OpOjHM fla Tpajie mpase gyMmakese. CeUMEHTH Cy HAaCTaJIH y MUPHO]
BOJIM Y jE€IHOj M3acCNpyAHOj JaryH! y MOAPYYjy MHTEpTajaana rae je MpUHOC TePUreHOT
MaTepujanta 610 OrpaHIICH.

TeKTOHCKM TOKpPEeTH Ha Tpella3y JOWmEe y TOpHkY KPeAy YCIOBHIHM CY HOCTEICHY
TpaHCrpecujy Ha mmpeM moapydjy. Pasybenm mnameopemmed m ockygHa Bereranmja
YCIIOBWIM Cy MHTEH3UBHY €pO3Hjy KOpe pacnajama Ha OONIKEIEM KOIHY M THME WH-
TEH3WBHY CefMMEHTanwjy. oK Cy ce y MOYETKY TAJOXWIN TPyOO3pHH CEJVUMEHTH,
nelryapyu U KOHTJIOMEpaTH, Y KacHUjuM (pazaMa Hajupama BOJIE Y JlaHAIIHkeM HpaBIy
NCTOKA, YCIOBWIIM Cy, Ha HemTo BeheM pacrojamy of obaje TajoKeme TBOPEBHHA
TUNNYHYX 32 JIaryHe Koje ce (hOpMUpajy u3a CupyiHe perpaje.

HcrpaknBamuMa KpeHAX TBOPEBMHA 3aceoka AHupuhu, Jo6HujeHe cy HOBE UHH-e-
HUIIE O PErMOHAJIHO reoyomKkoj rpabu 3anamne CpoOuje. ®ayna ractpomnopa gammigje
Cassiopidae omyuKyje ce BpJIO BUCOKMM AMBEP3UTETOM, ITO je HArJalleHO Off CTpaHe
Buie ayropa: Milovanovié (1933), Cleevely & Morris (1988), Mennessier (1984),
Kollmann (1978, 1979). Bucok nuBe3uTeT U crenuduvHa H30J0BaHa CPEIMHA OTeXKaja
je Kopemamnmjy ca OfroBapajyhmM IliokajquTeTHMa y cBeTy. HacympoT Tome Mory ce
M3BECTH jaCHM MaJICOEKONIOIIKY 3aKibyury. CTeHe Cy TalloKeHe y YCIOBUMA M3aclpyiHe
JaryHe Koja je Omiia y Be3u ca OTBOPEHHM MOpeM, a yOuHa je Ouiia BpJio Maya, MeCTH-
MHUYHO YaK M Y 30HM IUTUME M OoceKe. TBOpeBHHE Cy TaJOXeHe MOCHe TIIaBHOT IUKIyca
TpaHcrpecuje, Kaja je o0ajicKa JUHMja 3Ha9ajHO TIOMEpPEeHa y paBIly KOITHa.

Ynpkoc MOMEHYTHM OTpaHMYEHNMa NCTpakWBama NMPEACTaBibajy 3HauyajaH M HOB
TIPUJIOT TI0O3HaBamby CTpaTurpaduje roplhbOKPEIHIX TBOPEBHUHA, jep Cy IO IPBH IIyT KOH-
CTaTOBaHEe TBOPEBUHE OBE CTAPOCTH y CEBEPHOM jiery MOKpOropcko—p3aBCKOr Iojaca
3amagae Cpouje.



