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The age of the brachiopod limestones from Guca, western Serbia
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Abstract. The asymmetric rthynchonellide brachiopod Cyclothyris? globata (ARNAUD, 1877) has a large
distribution in the Coniacian, Santonian and Campanian outcrops of the western Tethys. The species has also
been identified in Guéa, (Vardar Zone, western Serbia), where it occurs together with the capillate terebratu-
loid “Terebratula” sp. (gen. et sp. nov.). In addition to Serbia, this brachiopod association is found in many
localities of northeastern Bulgaria (Shumen Formation). In older literature, in Romania and Bulgaria,
“Terebratula” sp. (gen. et sp. nov.) was confused with the Late Maastrichtian Terebratulina striata
(WAHLENBERG, 1821). The present microfaunal study based on planktonic foraminifera showed that the age of
the beds with Cyclothyris? globata and “Terebratula” sp. (gen. et sp. nov.) in Guéa may be dated as Lower-
most Campanian, i.e., the Santonian/Campanian boundary.
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Ancrpakrt. Acumerpuuan puaxonenun Cyclothyris? globata (ARNAUD, 1877) uMa BETHKO pacmpocTpa-
Bemhe y KOHMjaKk—KaMITaHCKUM H3JaHnnMa 3anaaHor Tetuca. Bpcra je Takole mo3nara u u3 I'yue (Bapmapcka
30Ha, 3anmaana CpOuja) e ce mojaBbyje 3ajeHO ca KalmiaTHUM Tepeoparyauaom “Terebratula’ sp. (gen. et
sp. nov.). M3san CpOuje, oBa OpaxuoIocKa acomnujamuja je npoHaljeHa y MHOIMM JIOKAJIUTETHMa CEBEPO-
3anaane byrapcke (Illymen dopmartuja). ¥ crapujoj aureparypu, y Pymynuju u byrapckoj, “Terebratula” sp.
(gen. et sp. nov.) je oapehuBaHa kao ropmomMacTpuxtcka Terebratulina striata (WAHLENBERG, 1821). Ca-
Jlalmba MUKpO(hayHUCTHYKA IPOYYaBarha 3aCHOBAHA HA TUIAHKTOHCKMM (hopaMuHU(peprMa Cy MmoKasaja 1a je
crapoct ciojesa u3 I'yue ca Cyclothyris? globata i “Terebratula” sp. (gen. et sp. nov.) oxpeleHa kao Hajpa-
HUjH KaMIIaH, Tj. TPaHHUIa CAHTOH/KaMIIaH.

Kibyune peun: opaxuonomu, Cyclothyris? globata, “Terebratula” sp. (gen. et sp. nov.), popamunudep,

crparurpaduja, HajpaHujH Kammnan, ['yua, Bapaapcka 30Ha, 3ananHa CpoOwuja.

Introduction

A brachiopod assemblage of two species, i.e.,
Cyclothyris? globata (ARNAUD) and “Terebratula” sp.
(gen. et sp. nov.), was found in the Upper Cretaceous
succession at the Dupljaj Stream, near Guca, in the
Bjelica Belt of the Vardar Zone (western Serbia) (Fig.
1). The occurrences in ex-Yugoslavia of Cyclothyris?
globata, which is common in several Coniacian—
—Campanian outcrops along the northern and southern

Tethyan margins and in central Tethyan domains,
were described and dated as Campanian by RADULO-
VIC & MOTCHUROVA-DEKOVA (2002). In several local-
ities of the Vardar Zone (Guca, western Serbia) and
the Balkans (the Shumen Formation, northern Bulga-
ria), C.? globata was found in assemblages with the
capillate “Terebratula” sp. (gen. et sp. nov.), which
previously was misidentified with the Late Maast-
richtian Terebratulina striata (WAHLENBERG). The age
of the brachiopod association from Guca, based on the
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abundance of microfossils, is updated herein. It is
documented by the evidence of a rich association of
benthic and planktonic foraminifera. The sequence of
deposits bearing brachiopods evolved from a shallow
marine environment weakly influenced by open sea
into true hemipelagic calcisphere—globotruncanid de-
posits of the lower ramp-transition to a shallow basi-
nal environment.

Fig. 1. Location map of the studied section (star).

Geological setting

The Cretaceous succession, according to CIRIC
(1958), is formed of Senonian limestones and clastics
transgressive and unconformable over different units
of the Paleozoic complex. The author used abundant
mollusks, mainly rudists, then corals and brachiopods,
to document the Santonian, Campanian and Maast-
richtian ages of the deposits; the latter also rich in
large foraminifera — loftusiae and orbitoids.

Micropaleontological examinations and research of
the rudist fauna during the geological mapping for the
Sheet Cacak on the scale 1:100 000 documented the
presence of the Coniacian and Turonian. Transgression
in the present-day Dragacevo area started in the Albian,
according to unpublished information (RR). Successive
phases of the transgression evolved in the latest Ceno-
manian?—Early Turonian (following the Late Cenoma-
nian event), in the Santonian and in Maastrichtian,
when sea advanced over most of the area.

Albian deposits, precisely limestones bearing
Hemicyclammina sigali MAYNC, are known only from
the NE Kravarica Belt, under the Lower Cenomanian
limestones with Ovalveolina sp, Murgeina apula (LU-
PERTO SINNI), Pseudolituonella reicheli MARIE, Chry-
salidina gradata D’ORBIGNY, Pseudorhipidionina
casertana (DE CASTRO) etc. A layer containing bra-
chiopods, which is the subject of this note, was found
in a minor exposure of the Bjelica Belt near Guca. The

Cretaceous limestones and clastic preflysch succes-
sion of Bjelica were deposited during the Santonian,
Campanian and Maastrichtian, whereas the age of the
ﬂysch (based on the nautilid Hercoglossa cf. danica)
is Maastrichtian-Danian (CIRIC 1958). Accordlng to
the authors of the geological map, massive marly
limestones and partly marls in the Bjelica Belt are
designated in the Middle Campanian only, while the
flysch sedimentation in the belt, and in the entire Dra-
gacevo expanse, excluding Jelica II, began (unsub-
stantiated!) much earlier, in the Late Campanian (BRr-
KOVIC et al. 1978, Fig. 4). The presence of Maastrich-
tian limestones with rudists, loftusiae and orbitoids,
well known from the publications on Dragacevo, has
been unjustly and inexcusably neglected (ﬁrst infor-
mation on the Maastrichtian limestones was given by
V. PETKOVIC 1909; in CIRIC 1958).

Observation on the Cretaceous of Jelica
Mt. followed by an Explanatory Text for
the Geological Map, Sheet Ca¢ak on the
Scale 1:100 000

The Cretaceous of Jelica Mt. is designated on the
geological map in two belts of different develop-
ments: Jelica I (assigned to the Inner Dinarides) with
a succession similar to the Bjelica Belt, and Jelica II
(assigned to the Vardar Zone) with only a Middle
Campanian Diabase-Chert Formation present (BRKO-
VIC et al. 1978, Fig. 4).

Why the (Jurassic) Diabase-Chert Formation was
dated Campanian and what kind of deposits were
developed there are the questions answered in the
controversial text “Senonian of the Vardar Zone”, as
follows (translation from Serbian): “Senonian rocks in
the Vardar Zone are represented by a particular Diaba-
se-Chert Formation. They form a narrow, discontinu-
ous belt along the Jelica Range, in a zone of intensive
structural deformation, thereby in structural unconfor-
mity with adjacent units” “These rocks are rudistid in
character (sic!) in a chaotic arrangement of units of
ill-defined beds. The rock constituents are knots of
different rocks chiefly in an arenite-silt matrix. Some
areas in the breccioid mass differ in the composition
and size of the knots and in the cementing material.
The Jelica Range is built of breccia composed only of
diabase fragments, with even the binder being fine-
grained diabase breccia. The rocks in the western Jeli-
ca Range are sedimentary, subordinately mafite and
ultramafite. In relation to the attitude of different units
and their structures, these breccioids are likely an
ophiolite mélange of olistostrome origin.” (p. 36).

What the mapping researchers observed in the field
was obviously tectonite, a chaotic unit or ophiolite
mélange, by no means a Diabase-Chert Formation,
which was only one component of a major tectonic
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event during the Campanian. Lamentably, the authors
of the map uncritically accepted then the prevailing
interpretation of M. N. DIMITRUEVIC & M. D. DIMITRI-
JEVIC (1973, pp. 228, 230) that the Diabase-Chert
Formation was a “typical olistostrome mélange”, gi-
ven “Cretaceous age” on Jelica.

Jelica II is a part of the known tectonic Rujevac—
Veliki Majdan Zone in western Serbia (CIRIC 1996;
Rapoici¢c 1997). Based on planktonic foraminifera
from some minor masses and blocks of the Jelica II
Belt, the newest sediment is dated Early Campanian,
the same as the Rujevac—Veliki Majdan ending in
Kosovo.

Not infrequently, differentiation is not made be-
tween tectonites s.str, particularly those of higher
order of magnitude and post-tectonic sedimentation
processes (there are, of course, specific relationships).
Concerning the ophiolite mélange — tectonite, it de-
pends on the mechanical properties of the rocks,
crushed and broken in strong tectonic events, which
were sufficiently plastic to include more compact
components. In the given terrains, it is mostly the
Diabase-Chert Formation.

Microbiostratigraphy

Upper Cretaceous rocks of the Bjelica Belt in the
Dupljaj Potok near Guca are known from the finds of
brchiopods. Basal terrigenous deposits of the Bjelica
Belt pass into carbonate rocks (sandstone-calcareous
sandstone-sandy to silty limestone) unexposed in the
Dupljaj Potok. Neither of the oldest carbonate rocks is
uncovered sufficiently for observation of the stratifi-
cation. For detailed stratigraphical dating of the bra-
chiopods, six samples (VR 101 through VR 106) were
collected for micropaleontological examination from
10-12 meters of the stratigraphic column, viz.:

— The lowermost 2 m of the observed calcareous
sandstone (sample VR 101) contains an abundance of
coarse agglutinated foraminifer Hemicyclammina
chalmasi (SCHLUMBERGER), few other benthic forami-
nifers: Pararotalia minimalis HOFKER, Nummofallotia
cretacea (SCHLUMBERGER), Goupillaudina sp., milio-
lids and a few planktonic microfossils — Heterochelix
sp. and calcispheres. Sparse fragments of corallina-
cean algae and mollusks are also found. (PI. 1, Figs.
1-5; P1. 3, Fig. 9; Pl. 6, Figs. 1, 11).

— Sandy limestone with brachiopods (sample VR
102), 1.5 m thick, contains cm-size fragments of co-
rals, calcisponges and mollusks. In addition to some
algal grains, the limestone contains quite rich benthic,
dominantly varied rotaliform foraminifera, and plank-
tonic microfossils. The microfossils are: Hemicyclam-
mina chalmasi (very rare), Pararotalia minimalis, Pa-
rarotalia cf. minimalis, Pararotalia sp. G3, Pararo-
talia? sp. G4, Rotalia cf. R. saxorum D’ORBIGNY,
Goupillaudina sp., Sulcoperculina? sp., rotaliacean

foraminifera species G1 and species G2, Nummofallo-
tia cretacea, Vidalina sp., miliolids and some undeter-
mined forms. The planktonic foraminifera and other
planktonics found in this limestone are: Globotrunca-
na linneiana (D’ORBIGNY), Globotruncana lapparenti
BROTZEN, Globotruncana hilli PESSAGNO, Globotrun-
cana sp., Globotruncanita cf. G. elevata (BROTZEN),
Heterohelix sp., Pithonella multicava BOrRzA, Stomio-
sphaera sp. and other calcispheres. Sparse algal grains
are of Terquemella, fertile ampullae of Neomeris and
corallinacean fragments.(Benthic: Pl. 2, Figs. 1-6; pl.
3, Figs. 1-6, 11; Pl. 4, Figs. 1-6; PL. 6, Figs. 5-10;
planktonic: PI. 4, Fig. 11; PL. 5, Figs. 1-7; Pl. 6, Fig. 2).

Upward follow 2-2.5 meters of hemipelagic silty
calcispherulid limestones (samples VR 103 and 104):

— The planktonic microfossils from sample VR 103
are: Pithonella ovalis KAUFMAN, Pithonella multicava
Borza, Cercidina supracretacea VOGLER, Stomio-
sphaera sp., other calcispheres, than Dicarinella asy-
metrica (SIGAL), Marginotruncana coronata (BOLLI),
Globotruncana linnneiana (D’ORBIGNY), G. lapparen-
ti BROTZEN, G. mariei BANNER & BLOW, and very rare
benthic foraminifera — Navarella joaquini CiTy & RAT
and Goupillaudina sp. (PL. 5, Figs. 8, 9-11).

— The limestone of sample VR 104 bears: Globo-
truncana linneiana, G. lapparenti, Globotruncananita
stuartiformis (DALBIEZ), Heterohelix sp., genus? (aff.
Gublerina—Schackoina), frequent calcispheres and
benthic foraminifera Tekkeina anatoliensis FARINACCI
& YENIAY, Navarella joaquini (both large agglutinat-
ed species known from hemipelagic—pelagic deposits)
and Lenticulina sp. (Benthic: Pl. 4, Figs. 7-11; plank-
tonic: PL. 5, Figs. 13, 14, 16; Pl. 6, Fig. 3).

— The some six meters of silty limestones of sam-
ples VR 105 and 106 contain Marssonella sp., then
calcispheres and very few glogotruncanids — Globo-
truncanita elevata (BROTZEN), a transitional form be-
tween Globotruncana arca and Contusotruncana
patelliformis. (P1. 5, Figs. 15, 17).

Brachiopods

The brachiopod assemblage from the sandy lime-
stones (sample VR 102) at Guca consists of two
species: the asymmetric rhynchonellide Cyclothyris?
globata and the capillate terebratulide “Terebratula”™
sp. (gen. et sp. nov.).

Cyclothyris? globata (ARNAUD, 1877) (Figs. 2.1-5)
— This species was recently described by RADULOVIC
& MOTCHUROVA-DEKOVA (2002) from Slovenia,
Croatia, Serbia and Bulgaria. Here follows the
description based on the specimens from Guca.

Shell of medium size (L, 17.7 mm; L., 26.7 mm),
generally with subtriangular outline, or transversely-
oval, always with a twisted asymmetrical anterior
commissure. The dorsal valve is usually more convex
than the ventral valve. Greatest width at the anterior
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Fig. 2. Cyclothyris? globata (ARNAUD), Lowemost Campanian, Guc¢a, western Serbia. 1 — RGF VR 62/4; 2 — RGF VR 65/14;
3 —RGF VR 62/6; 4 — RGF VR 62/2; 5 — RGF VR 65/27. The letters imply the view: a, dorsal; b, ventral; ¢, lateral; d, ante-
rior.
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Fig. 3. “Terebratula” sp. (gen et sp. nov.), Lowermost Campanian, Guca, western Serbia. 1 — RGF VR 65/9; 2 — RGF VR
65/4; 3 — RGF VR 65/1. The letters imply the view: a, dorsal; b, ventral; ¢, lateral; d, anterior.

third, maximum thickness at midvalve. The lateral
commissure straight. Beak massive, suberect to near-
ly straight with sharp and short beak ridges. Squama
and glotta developed. The apical angle ranges be-
tween 72° and 96°. Foramen rounded, circular, rela-
tively large, hypothyrid to submesothyrid, slightly la-
biate. The interarea small, concave. Each valve is
ornamented with 24 to 36 simple ribs, which anterior-
ly become stronger and sharper.

Referring to the external features, such as asym-
metric shell, the species is very similar to Cyclothyris
difformis (VALENCIENNES in LAMARCK) and C. contor-
ta (D’ORBIGNY) known from the Cenomanian of Euro-
pe, with which it was very often confused. C. globata
differs from both latter species in having fewer costae,
a more triangular outline, smaller foramen and a per-
manently asymmetric shell (“obligate asymmetry™),
whereas C. difformis and C. contorta can develop
both asymmetric and symmetric shells (“facultative

asymmetry” sensu FURSICH & PALMER, 1984). (See
RaDULOVIC & MOTCHUROVA-DEKOVA 2002.)

The species frequently occurs in the Coniacian—Lo-
wer Campanian of the Pyrenees (MuNoz 1985, 1994),
the Campanian of southwestern France (ARNAUD
1877; FAGE 1934; GASPARD 1983a, 1983b, 1991;
GaspaARD & ODIN 2001), the Late Campanian of
Slovenia (PLENICAR 1960), the Santonian of Croatia
(PeJOVIC & RADOICIC 1987), the Campanian of Serbia
(RAaDULOVIC & MOTCHUROVA-DEKOVA 2002), the
Latermost Santonian of Bulgaria (Cankov 1930;
TzaNKOV 1947; ZACHARIEVA-KOVACEVA 1947; JULKI-
CEV 1989; MOTCHUROVA-DEKOVA 1992a, 1992b,
1994, 1995, 1996b; RADULOVIC & MOTCHUROVA-DE-
KOVA 2002) and the Coniacian—Santonian of the
southern Caucasus (ALIEV & TiTOvA 1988).

“Terebratula” sp. (gen. et sp. nov.) (Figs. 3.1-3) —
Medium-size shell (L;, 19.5 mm; L,,, 26.7 mm),
outline, independent of the size, can vary from ovally
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elongated to nearly circular. The valves are moderate-
ly and nearly equally biconvex or slightly dorsibicon-
vex. Maximum width at about mid-length; maximum
thickness in the posterior third. The anterior commis-
sure rectimarginate, in one large specimen slightly
and widely uniplicate; the lateral commissure slightly
curved towards the dorsal valve. Beak suberect to
erect, with mesothyrid foramen. Under beak, very
short and thickened ridges developed. Beak ridges
rounded, poorly developed. The surface is covered by
fine radiating capillae, increasing in number both by
bifurcation and intercalation (about 2—3 capillae per
mm near the anterior margin).

Remarks. Specimens of supposedly the same spe-
cies from Romania and Bulgaria (northern margin of
Tethys) were confused with Terebratulina striata
(WAHLENBERG, 1821), known from the Late Maast-
richtian of Sweden (Epicontinental Sea). A prelimi-
nary research of the internal morphology of this new
form by V. RaDULOVIC and N. MOTCHUROVA-DEKOVA
on Bulgarian specimens reveals a terebratuloid loop.
This feature clearly distinguishes this taxon from 7.
striata that has a ring-like loop; this feature places
them in two different families. The capillate ornamen-
tation of the shell of the new form makes it similar to
Capillithyris capillata (D’ARCHIAC 1847), known
from the Albian and Cenomanian of western Europe
(Belgium, England, Poland and the Ukraine). How-
ever, the Serbian terebratuloid differs in having
straight capillae (in C. capillata the capillae are wav-
ing and intersected by concentric growth lines.
Internally, it is distinguished from the latter in having
much reduced hinge plates.

This new capillate terebratuloid brachiopod will be
officially described elsewhere by a different co-
authorship board. Its preliminary description is pro-
posed here with the kind permission of the colleagues
N. MOTCHUROVA-DEKOVA and E. SIMON.

The species is known from the Santonian-Campa-
nian of Romania (southern Dobrudja, Remus Opre-
anu; NEAGU & BARBULESCU 1979; BARBULESCU et al.
1979; BARBULESCU & NEAGU, 1988), the Latemost
Santonian of northeastern Bulgaria (CaNkov 1930,
ZACHARIEVA-KOVACEVA 1947; JOLKICEV 1989; Mo-
TCHUROVA-DEKOVA 1996a), the Campanian and
Maastrichtian of the Crimea and the Caucasus
(ASTAF’EVA 1959).

Discussion

Hemicylammina chalmasi, a large agglutinated
foraminifer, is known from the Coniacian—Late
Santonian of the Spanish Pyrenees (CORNELLA 1977,
CAUS et al. 1981), from the Late Turonian or Early
Campanian of the Northern Calcareous Alps (SCHLA-
GINTWEIT & WAGREICH 2004) and from the Campani-
an of the Vardar Zone in Serbia. The Campanian age

of Hemicyclammina chalmasi is based on planktonic
foraminifera in the limestone with planktonic and
benthic foraminifera (PoLAvDER 2003). The abun-
dance of Hemicyclammina chalmasi in bed VR101 is
the acme of this species or, more probably the
paracme, because extreme scarcity of specimens in
the limestone with brachiopods (VR102) can be inter-
preted as their last occurrence. Other benthic fora-
minifera in bed VR102 have a larger stratigraphic dis-
tribution — the Coniacian to the Campanian.

Prevailing planktonic foraminifera in sample
VR102 are two keeled species distributed in both the
asymetrica and elevata zones, some of them earlier, in
the concavata Zone. Species of the genus Dicarinella
were not found in the five thin sections, whereas, in
the overlying hemipelagic-pelagic silty limestone,
Dicarinella asymetrica and Marginotruncana corona-
ta were present in the sample VR103. Both species
totally disappeared in the Lowermost/Lower Campa-
nian (PREMOLI-SILVA & VERGA 2004, p.45). This leads
to the conclusion that the layer containing brachio-
pods was the basal bed of the Campanian that marked
the Santonian/Campanian boundary.

A few benthic macroforaminiferal specimens of
Navarella joaquini were found in the samples VR103
and 104. This species is described by CIRY & RAT
(1951) from the Maastrichtian of the Spanish Pyre-
nees, then cited also from the Maastrichtian of the
Suisse Alps, from Scaglia rossa of the Veronese in
Italy, in the Pyrenees and France (SAMPO 1972). In the
Western Aquitaine, the species was found in the
Campanian (RIBIS 1965 fide SAMPO 1972). The hemi-
pelagic limestone of the sample VR104, beside Nava-
rella, bears another macroforaminifer Tekkeina ana-
toliensis FARINACCI & YENIAY, a species described
from the Santonian of Susus Dag in the Western Pon-
tides, Turkey. The Santonian age was confirmed by
the planktonic foraminiferal association with Dicari-
nella concavata (BROTZEN). In the type locality, the
species ends at an unconformable boundary (a gap
between the Santonian and Late Campanian), and is
absent in the Upper Campanian (FARINACCI & YENAIY
1994).

Takkeina anatoliensis was known only from the
Campanian in the Mur exposure near Novi Pazar, the
Vardar Zone; the Campanian age is confirmed by
planktonic foraminifera and nanofossils (POLAVDER
2003). A Tekkeina anatoliensis from the hemipelagic
Campanian limestones of the Dol Formation on the
Brac¢ island, Adriatic Carbonate Platform, was illus-
trated as “large coarsely agglutinate foraminifer, sim-
ilar (or akin) to Navarella joaquini” (GUSIC & JE-
LASKA 1990, pl. 11, fig. 2).

It follows from the above that Tekkeina anatolien-
sis is distributed in Santonian and Lower Campanian
hemipelagic—pelagic deposits.
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Conclusions

The researched stratigraphic sequences of Dupljaj
Potok, based on micropaleontological contains, is
dated as Latest Santonian and Early Campanian. The
bed with brachiopods marks the boundary between
the Santonian and the Campanian and is included in
the basal Campanian.

Cyclothyris? globata is a species of large geograph-
ical distribution, known from the Northern and South-
ern Tethyan margins and the Central Tethys. The spe-
cies occurs in the stratigraphic interval from Coniacian
to Campanian. In western Serbia, it is found at Guca
(Bjelica Belt, the Vardar Zone) in association with the
capillate “Terebratula” sp. (gen. et sp. nov.). The asso-
ciation is also known from the uppermost Santonian of
northeastern Bulgaria (Shumen Formation).

According to the obtained data, a part of the Bjelica
Cretaceous Belt, during the Latest Santonian and
Early Campanian, evolved gradually from a shallow
marine environment weakly influenced by open sea
(few planktonic foraminifera in Hemicyclammina
chalmasi carbonate sandstone) to hemipelagic with
mixed benthic and planktonic foraminifers and bra-
chiopods into true hemipelagic calcisphere-globotrun-
canid deposits on a lower ramp-transition to shallow
basinal environment. Information on the development
of facies (CIRIC 1958; BRKOVIC ef al. 1978) indicates
subsidence of the Cretaceous Dragac¢evo Unit in the
Bjelica Belt, which continued to the Maastrichtian or
even into the Danian.
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Pe3ume

Crapoct Opaxuonoackux kpeumaka ['yue,
3anagna Cpouja

Kpennu cequmenTtu nojaca bjenume (paragueso) y
nokanutety Jlympaj motok kox ['yde, mo3Hatu cy mo
Hanacky opaxuomona (CIRIC 1958; RADULOVIC&
MOTCHUROVA-DEKOVA 2002). bazaiiHu TepureHn ce-
JTUMEHTH OBOT TI0jaca MOCTYITHO TIpeiaze y KapOoHate
(mjenrdapu—kapOOHATHH ITjeNIyapr—IIjeCKOBUTH Kped-
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BAIlI—CUIITO3HU Kpeumanun). Y Jlympaj motoky Oa-
3aJIHU TEPUTCHU CEAMMEHTHU HUjeCy OTKpUBEHHU. Tako-
he, HajcTapuju nuo kapOoHaTHe cykuecwje bjemure
OBJIje HHje T0OpO OTKPUBEH, T€ CTOTA CTPATHU(UKAIIH-
ja HUje jacHO BHUIJbMBA. Y IUJbY NpENHM3HUjET daTH-
pama Opaxuomnoncke (ayne yzopkoBano je 10—12 m
cTparurpadkor ctyba 3a MHUKPOIAJCOTOJIOIIKE aHa-
mm3e ca 6 yzopaka (VR101-VR106).

Hajcrapuju oTkuBeHU ci0j je KapOOHATHU TIjerrdap
(oxo 2 m, VR101) ca armyruHeHTHHM (OpaMUHH-
thepom Hemicyclammina chalmasi, ToHEKUM PyTUM
OEHTOCKUM U BEOMa PHjeTKUM IJIAHKTOHCKUM MHUKPO-
thocmmma.

Cnmjenehn, TjeCKOBUTH Kpedmak ca Opaxuorio-
muma (oko 1.5 m, VR102) y xojeM ce 3anaxajy ¢par-
MEHTHU KOpaJia, KaJILUCIIOHTHja 1 MEKyIlIala, caxpKu
OpojHe OEHTOCKe, IPETEKHO poTaTr(opMHEe Popamu-
Hudepe, alu Takohe W TUIAHKTOHCKE MUKpodocuie:
Hemicyclammina chalmasi (Beoma pujetka), Pararo-
talia minimalis, Goupillaudina sp., Sulcopeculina sp.,
Nummofalotia cretacea, Globotruncana lapparenti,
Globotruncana hilli, Globotruncanita cf. Gl. elevata,
u 1p. bpaxunononcky 3ajenHuily U3 1jecKOBUTOT Kpeu-
maka (yzopak VR 102) yune nBuje BpcTe: pHHXOHE-
mun Cyclothyris? globata n xanunatHu TepeOpaTyIua
“Terebratula” sp. (gen. et sp. nov.).

Hasumme cnujene xemunenaniku kpeumanu (2—2.5
m, VR103, VR104; 5-6 m, VR105, VR106):

— ca CUTHUM poTaiu(OpPpMHUM OOIHIKMA, KaJIIIH-
cthepama u rmobdorpyHkanunama: Dicarinella asymet-
rica, Marginotruncana coronate, Globotruncana
marie, Globotruncana linneiana, Globotruncana lap-
parent, 1 1Ip.

— ca kanuucdepama u moborpyHkanugama — Glo-
botruncanita stuartiformis, Globotruncana linneiana,

Globotruncana lapparenti 1 KpymHUM arayTHHEHT-
HUM QopamuHHA(]EpHMa KOjH CYy TIO3HATH U3 XEMUIIe-
namkux cenumenara: Navarella joaquini CIRY & RAT
u Tekkeina anatoliensis FARINACCI & YENIAY.

— ca xaimucdepama U pUjETKUM TIIOOOTPYHKAHU-
nama Globotruncana elevata, ipenazna dgopma Glo-
botruncana arca—Contusotruncana patelliformis n
zp.

Ha oCHOBYy MHKpONaJICOHTOJOIIKHX I10JaTaKa,
KpeIHU ceauMenar Jlyrspaj moToka ¢y CaHTOH—KaM-
naHcke crapocTd. [lonmasehm ox momarka nma mio6o-
TpyHKaHCKa Bpcta Dicarinella asymetrica (nalhena
W3HAJ cJioja ca OpaxWomojrMa) WIrve3aBa y HajHU-
KeM KaMIIaHy, CJI0j ca Opaxuoronuma TMpHIHCaH je
HajHWKeM KammaHy. OH oBIje oOWMJbekKaBa TPaHUILY
n3melhy caHTOHa W KamIlaHa, JIOK ce KapOOHAaTHH
mjeruap ca Hemicyclammina chalmasi cmatpa rop-
OCAHTOHCKMM (aKMa WIM TapaakMa BpCTe, JIOK je
CHO TIOCIBE/IbE 110jaBJFUBABE Yy PAHOM KaMIlaHy, y
CJI0jy ca OpaxuoIoauma).

[Ipema noOujeHnM moganuMa CeIMMEHTH OBOT JIU-
jenma xpenHor nojaca bjenuie, TOkoM KacHOT CaHTOHA
U PaHOT' KaMITaHa MOCTYITHO Cy €BOJYHPATIH O IUIH-
TKOBOJIHE MAapHHCKE CpEIHMHE Ca jaKuM TEePHICHHM
NPUHOCOM M BEOMa CJIadUM YTHIAjeM OTBOPEHOT MO-
pa, MPEeKo XEMHUITSNIAIIKIX KPeUhaka ca MjelIOBHTOM
OCHTOCKOM M IUIAaHKTOHCKOM (ayHOM, 10 YHUCTO
XEMHUIIETAIIKHX-TIeIAIKUX CEANMEeHaTa JIeTIOHOBA-
HUX Y TIpeJjeiy J0mka paMiia — Ipeja3 y JOMEH pela-
THBHO IUIUTKOBOAHE OaceHcke cpenuHe. Ha ocHOBY
(danujaaHX KapakTepucThka Miahux cequmeHara
(CIRIC 1958; BRKOVIC et al. 1978) 3aksmbyuyje ce 1a je
TOBEHE Yy Aujeny KpemHe jenmauie [lparaueBa
HACTaBJbEHO y TOKY MacTPUXTa, Ca MPETIIOCTABKOM JI0
y JaHUjEeH.
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Plate 1

Figs. 1-5. Hemicyclammina chalmasi (SCHLUMBERGER), sample VR101, thin sections VR101a and 101b.

Scale bar = 0.5 mm for all figures.
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Plate 2

Figs. 1-7. Rotaliform foraminifera from a bed with brachiopods, sample VR102.
1, 2. Rotalid — species G1, thin section VR102e, 102c.
3-6. Rotalid — species G2, thin section VR102c, 102d, 102d, 102.
7. Rotalid — species aff. G2, thin section VR102b.

Scale bar = 0.25 mm. for all figures.
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Plate 3

Figs. 1-6, 11. Rotaliform foraminifera from a bed with brachiopods, sample VR102.
1-3. Pararotalia ? G3, thin sections VR102b, 102a, 102c.
4-6. Sulcoperculina sp., thin sections VR102, 102a, 102a, 102c.
11. Rotalia aff. R. saxorum D’ORBIGNY, thin section VR102e.

Figs. 7, 8. Goupillaudina sp., thin sections VR103a, 103b.
Fig. 9. Goupillaudina sp., thin section VR101a.
Fig. 10. Thin walled rotaliform foraminifera (aff. Goupillaudina), thin section VR103a

Scale bar = 0.2 mm for all figures.
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Plate 4

Figs. 1-6. Benthic foraminifera from a bed with brachiopods, sample VR102.
1-4. Nummofallotia cretacea (SCHLUMBERGER), thin sections VR102¢, 102¢, 102b, 102b.
5. Lituolid, thin section VR102¢

6. Rotaliform foraminifera and (upper) Pithonella multicava BORSA, thin section VR102c.
Scale bar = 0. 25 mm for all figures.
Figs. 7-11. Large Lituolidae from the hemipelagic limestone with planktonic microfossils, sample VR104.
7, 8. Navarella joaquini CIRY & RAT, thin section VR104a.

9-11. Tekkeina anatoliensis FARINACCI & YENIAY, thin section VR104b.

Scale bar = 0.5 mm for all figures.
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Plate 5

Planktonic foraminifera and Pithonella from a bed with brachiopods, sample VR102.
1-3. Globotruncana linneiana(D’ORBIGNY), thin section VR102a, D740 (= VR102), 102d
4. Globotruncaanita cf. G elevata (BROTZEN), thin section D740.
5. ?Muricohedbergella sp., thin section VR102b.
6. Globotrtuncana hilli PESSAGNO, thin section VR102b.
7. Pithonella multicava BORSA, thin section VR102b.

Marginotruncana coronata (BOLLI), thin section VR103b

Globotruncana lapparenti BROTZEN, thin section, VR103a.

Dicarinella asymetrica (SIGAL), thin section VR103b.

Globotruncana hilli PESSAGNO, thin section VR103b.

Globotruncana linneana (D’ ORBIGNY), thin section VR104b.

Genus? (the form aff. Gublerina—Schackina), thin section VR104a.

The form between Globotruncana arca and Contusotruncana patelliformis, thin section VR106.
Globotruncanita stuartiformis (DALBIEZ), thin section VR104b.

Globotruncanita elevata (BROTZEN), thin section VR105.

Scale bar = 0.2 mm for all figures.
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Plate 6
Fig. 1. Heterohelix sp., thin section VR101a.
Fig. 2. Heterohelix sp., thin section VR102a.
Fig. 3. Globotruncanita stuartiformis (DALBIEZ), thin section VR104c.
Fig. 4. Pithonella ovalis (KAUFMANN), Stomiosphaera, other calcispheres, thin section, VR103b.
Fig. 5. Goupillaudina sp. and Pararotalia minimalis HOFKER, thin section VR102a.
Fig. 6. Goupillaudina sp., thin section D740 (= VR102).
Figs. 7,9, 10. Pararotalia cf. P. minimalis HOFKER, thin sections VR102c, 101a, 102e¢.
Fig. 8. Pararotalia sp. G4, thin section VR102c.
Fig. 11. Pararotalia minimalis HOFKER, thin sction VR102a.

Scale for = 0.2 mm for all figures.
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