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Trans-border (south-eastern Serbia/south-western Bulgaria) correlations
of the Jurassic sediments: the Getic and Supra-Getic units

PLATON TCHOUMATCHENCO', DRAGOMAN RABRENOVI]?, VLADAN RADULOVIT,
NENAD MALE[EVI]® & BARBARA RabuLovi]®

Abstract. The Getic and Supra-Getic are palaeogeographic units in SE Serbia and SW Bulgaria. Based on
the presence (in Eastern) or absence (in Western) of Lower Jurassic marine deposits, the Getic is divided into
Eastern and Western. In the Eastern Getic, the Lower Jurassic sedimentation in SE Serbia is represented by
the Vidli~ Clastites covered by the Lukanja Coal Beds, Lukanja Quartz Sandstones, Lukanja Brachiopods Beds,
Lukanja Marlstones, Lukanja Belemnitic-Gryphaean Beds and Lukanja Cephalopod Limestones; in SW Bulgaria,
the sedimentation commenced with the Tuden Formation, followed by the Kostina Formation and the Ozirovo
Formation with a few members. The Middle Jurassic in SE Serbia commenced with the Senokos Siltstones and
Shales and the Gulenovci Beds, while in SW Bulgaria with black shales (the Etropole Formation), followed by
marls and clayey limestones of the Bov Formation. The Middle Jurassic sediments are represented in the
Western Getic of SE Serbia by the Kurilovo Clastites and the Kurilovo Limestones (synonym to Gumpina
Limestones of KRAUTNER & KRsTI] 2003); in the Supra-Getic of SE Serbia they are formed by the Jerma
Clastites and Jerma Limestones (synonym of the Gumpina Limestones). In SW Bulgaria the Middle Jurassic
sediments are represented by the sandstones of the Gradets Formation and by the bioclastic limestones of the
Polaten Formation. During the Callovian (Middle?) started the formation of a carbonate platform with micritic
limestones. In SE Serbia, it is Basara Limestones, Vidli~ Limestones, Beljanica and @drelo Limestones, and in
SW Bulgarian, the Belediehan Formation of Callovian-Kimmeridgian p.p. age. Characteristic for the Supra-
Getic is the formation of a few grabens with specific sedimentation: the Svetlya Graben (the Zhablyano and
Ozirovo Formations) and the Lobosh Formation; the Treklyano Graben (the Dobridol and Sredorek Formations),
and out of it — the Methohya and Sredorek Formation. During the Callovian-Kimmeridgian p.p., in the Svetlya
Graben was sedimented the Lobosh Formation, horizontally passing into the Javorets and Gintsi Formations.
During the latest Kimmeridgian-Tithonian commenced a big facial diversification: on the Getic in SE Serbia
sedimented reef or sub-reef limestones (the Crni Vrh and Ku~aj Reef Limestones), while in SW Bulgaria, the
Slivnitsa Formation. On the Supra-Getic in SE Serbia formed Lu nica Flysch and in SW Bulgaria pre-flysch
of the Neshkovtsi Formation and siliciclastic flysch of the Kostel Formation.

Key Words: Jurassic, Getic, Supra-Getic, lithostratigraphic correlations, SE Serbia, SW Bulgaria.

Apstrakt. Getikum i Supra-getikum su paleogeograf¥ske jedinice uJl Srbiji i JZ Bugarskoj. Na osno-
vu prisustva i odsustva lijaskih morskih sedimenata Getikum je podegen na isto~ni i zapadni. U
isto~nom Getiku jurska sedimentacija je predstavgena, uJ 1 Srbiji, savidli~kimklastitima preko kojih
le~ e lukawski ugqgeviti slojevi, lukawski kvarcni pe{~ari, lukawski brahiopodski slojevi, lukawski
laporci, lukawski belemnitsko-grifejski slojevi i lukawski amonitski kre~waci, a u JZ Bugarskoj
sedimentacija po~iwe tudenskom Formacijom preko koje le~ e kostina Formacija i ozirovska formaci-
jasanekoliko ~lanova. Sredwa jura Jl Srbiji po~iwe sa senokosnimalevrolitima i {krigcimai gule-
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nova~kim slojevima, dok u JZ Bugarskoj po~iwe sa crnim {kriqcima entropolske Formacije, zatim
laporcima i glinovitim kre~wacima bovske Formacije. Sredwojurski sedimenti u zapadnom Getikumu
isto~ne Srbije predstavgeni su kurilovskim klastitima i kurilovskim kre~wacima (gumpina kre~-
waci, KRAUTNER & KRsTI] 2003). U Supra-Getikumu Srbije nastaju jermski klastiti i jermski kre~waci
(gumpina kre~waci). U JZ Bugraskoj sredwojurski sedimenti su predstavgeni pe{~arima grade~ke For-
macije i1 bioklasti~nim kre~wacima poletenske Formacije.

Zavreme keloveja (sredweg ?) po~iwe Formirawe karbonatne platforme sa mikritskim kre~wacima.
U JI Srbiji to su basarski kre~waci, vidli~ki kre~waci, beqani~ki ili ~drelski kre~waci, au JZ
Bugarskoj to je belediehanska Formacija kelovejsko-kimeriyske p.p. starosti. Karakteristi~no za
Supra-getikum je Formirawe nekol iko rovova sa speciFi~nom sedimentacijom: svetlajski rov (T abqgan-
ska i ozirovska Formacija) i lobo{ka Formacija, trekqanski rov (dobridolska i rajana~ka formacija)
i van wih methohijska i sredore~ka formacija. Za vreme keloveja i kimeriya p.p. u svetlajskom rovu se
deponuje lobo{ka Formacija, koja bo~no prelazi u javore~ku i gina~ku Formaciju. Za vreme najkasnijeg
kimeriy-titona nastaju velike Facijalne raznolikosti: na Getikumu, u JI Srbiji se talo~e sprudni i
subsprudni kre~waci (crnovr{ki kre~waci i ku~ajski kre~waci), dok se u JZ Bugarskoj Formira sli-
vni~ka Formacija. Na Supra-getikumu u JI Srbija deponuje se lu™ ni~ki Fli{, a u JZ Bugarskoj pre-
Fli{ nef{kova~ke Formacije i siliciklasti~ni Fli{ kostelske Formacije.

Kqu~ne re~i: jura, Getikum, Supra-getikum, litostratigra¥ske korelacije, J1 Srbija, JZ Bugarska.

Introduction

Usually geologic maps (including those of Bulgaria
and Serbia) are published only to the state border and
geologists do not know many things about the geology
of a neighboring country. This is the case with the Ser-
bian and the Bulgarian geological maps on the scale
1:100 000. An exception is the map on the scale 1:300 000
composed by KRAUTNER & KRsTi] (2003). To avoid this
incompleteness of our knowledge on the lithostratigra-
phy of the Jurassic from both sides of the Bulgari-
an/Serbian border, a team of Bulgarian and Serbian geo-
logists started correlations of the Jurassic sediments and
the Jurassic lithostratigraphic units (TCHOUMATCHENCO
et al. 2006a, b). In the first paper, the large palaeogeo-
graphic and palaeotectonic units concerneing the Juras-
sic, i.e., the Serbian-Macedonian Massif (= Thracian
Massif), the Supra-Getic (Lu nica-Koniavo Unit), the
Getic and Infra-Getic units, were restituted, and in the
second, correlations of the Jurassic sediments from the
Infra-Getic unit were commenced. In the present paper,
the aim is to make a correlation from both sides of the
borders between the sediments of the Getic and the
Supra-Getic (Lu nica-Koniavo Unit). The descriptions
of these two units were united together because they
show many common peculiarities in the Early and the
Middle Jurassic development. After one of us (P.T.),
these units have been formed within the framework of
the Serbian—-Macedonian Massif and the large differ-
ences started at the end of the Middle Jurassic. During
the Early and the Middle Jurassic, the Getic has been
divided into two sub-units, the Western and Eastern
Getic, on the basis of the presence/absence of the Lo-
wer Jurassic and the character of the Middle Jurassic
sediments. The largest differences between the two big
palaeogeographic areas commenced during the Callovi-
an, probably during the Middle Callovian, when in the
Supra-Getic (Lu nica-Koniavo Unit) started neritic cal-

careous sedimentation, followed by siliciclastic flysch
sedimentation, whereas in the Getic started the forma-
tion of a carbonate platform with reef or sub-reef shal-
low water sedimentation. At the same time, in the In-
fra-Getic started neritic carnonate sedimentation with
“ammonitico rosso” type sediments. The boundaries,
especially the boundary between the Getic and the In-
fra-Getic, changed in time. During the Early and Mid-
dle Jurassic, the sediments near the Kalotina Village
(and west of the border, in Serbia), were of Infra-Getic
type, with complete Lower-Middle Jurassic sedimenta-
tion, whereas during the Callovian-Tithonian-Berriasi-
an, at these localities sedimented platform carbonates,
typical for the Getic area. Near the Slivnitsa Town, the
Lower Jurassic Ozirovo Formation is thin and formed
by ferriferous limestones, which show the western end
of the Lower Jurassic basin, the in Bulgaria so-called
“Ponor-Kremikovtsi Lias”. To the west of Slivnitsa
Town, there are no Lower Jurassic sediments; at these
localities, the Jurassic sedimentation started at separat-
ed localities with only the Lower Jurassic continental
sediments of the Zhablyano Formation (in Serbia it is
the Gresten Facies), with the Middle Jurassic sandsto-
nes of the Gradets Formation, or with the limestones
of the Polaten Formation (in Serbia known as the Gum-
pina Formation).

We would like here to express our gratitude to A.
GruBli], one of our reviewers. In his review he made
important notes and we would like to answer some of
them and explain our point of view on these problems.
The principal note refers to the Infra-Getic. He reacts
to our opinion about the Infra-Getic with the following
words: ”Infra-Getic had been formed on the deep ocea-
nic bottom — there is not neritic there. Please do not
make confusion in the Carpatho-Balkanides. The Infra-
-Getic are: Sinaya, Quasi-Sinaya, Kiloma and ofiolites.”
We well understand his opinion that the Infra-Getic
consists only of deep water sediment, but our notion is
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larger, not in the narrow sense of the word Infra-Getic.  pelagic facies. To the north—east in north-eastern Ser-
As Infra-Getic, we consider one palaeogeographic (pa-  bia, this “transitional facies” consists of Sinaya beds,
laeotectonic) unit, situated between the Moesian Plat-  Quazi-Sinaya, Kiloma and ofiolites, i.e., only these
form and the Getic carbonate platform, composed in  rocks represent the Infra-Getic after GRuBI] & JANKIZE-
different parts of various sediments, deposited in differ- ~ vi] (1972). The “transitional zone” is located between
ent parts of this unit, in deep (oceanic) water at some  the Getic carbonate para-platform from the west and
localities and in relatively shallower at other localities. ~ the Moesian platform from the east. We prolong the
These differences can be produced in different geolog-  unit “Infra-Getic” to the south to encompass the rela-
ic times. In one very interesting paper GrRuBi] & JAN-  tively deep water Upper Jurassic sediments “ammoniti-
KI~EVI] (1972) proposed a very informative figure (Fig.  co rosso” type deposited in the basin situated between
1), in which the authors showed well, after us, the  the Getic and the Moesian platforms. After ANDJELKO-
Getic carbonate platform as a monolithic body with its  wvi] et al. (1996), this zone represents the Stara Pla-
different parts. The central part of the para-platform,  nina—Pore~ Unit of the Balkanikum and the Dobri Dol-
the border zone and, to the east of the carbonate body,  -Grli{te Unit of the Karpatikum. In Bulgaria this zone
the transitional zone between the para-platform and the  is known as the Jurassic lzdremets Graben (SAPUNOV
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Fig. 1. Main Jurassic palaeogeographic units in south-eastern Serbia and in south-western Bulgaria.
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et al. 1985). To the west from the Getic “carbonate para-
platform”, in the same figure of GRuBI] & JANKINEVI]
(1972), there is a zone with Upper Jurassic and lower-
most Lower Cretaceous siliciclastic flysch sediments;
this is Lu"nica (or Ruj) flysch in Serbia and the Nish-
-Troyan flysch trough in Bulgaria. This palaeogeograph-
ic unit is known as the Lu"nica thrust of the Karpatikum
of AnpJELkovi] et al. (1996) or the Supra-Geticum, for
which Grusi] (2006) indicated to the fact that the
Supra-Getic Zone is thrusted over the carbonate platform
of the Getic. This is from the tectonic point of view, but
we look at the Supra-Getic as a palaeogeographic unit,
i.e., during the Jurassic the Supra-Getic Zone represent-
ed a trough filled by *“ammonitico-rosso” pelagic sedi-
ments (Callovian-Late Kimmeridgian p.p. and by Upper
Kimmeridgian p.p.—Berriasian siliciclastic flysch, and
this zone later thrusted over the Getic.

Getic

The Getic palaeogeographic unit has been divided into
two sub-units based on the presence (in Eastern Getic)
or the absence (in Western Getic) of Liassic sediments.

Eastern Getic

The Eastern Getic coincides more or less with the
Vidli~ and Tupi nica-Tepo{ units of the Karpatikum of
ANDJELKOVI] et al. (1996).

Early-Middle Jurassic (up to the Early Callovian?)
South-eastern Serbia
Vidli~ Zone

The Lower-Middle Jurassic sediments are the same as
in the Infra-Getic. At the base of the Jurassic occur the
Lukanja Clastics, covered by the Lukanja Coal Sedi-
ments and the Lukanja Quartz Sandstones (Hettangian-
=Sinemurian p.p.), followed by three levels: (i) Pliens-
bachian dark grey sandy bioclastic limestones and cal-
careous sandstones with brachiopods and bivalves; (ii)
sandy limestones and clayey sandstones with spiriferi-
nids and ammonites (Androgynoceras). These two lo-
wer levels correspond to the Lukanja Brachiopod Beds
(AnDJELKOVI] et al. 1996), and in Bulgaria to the Dol-
niloukovit Member of the Ozirovo Formation; (iii) clay-
ey sandstones and sandy limestones with brachiopods,
bivalves and belemnites, which correspond to the Upper
Plienshachian Lukanja Belemnitic-gryphaean Beds (AN-
DJELKOVI] et al. 1996), and in Bulgaria to the Bukorov-
tsi Member (Ozirovo Formation). During the Toarcian
were sedimented aleurolites, argilites, yellow sandsto-
nes and sandy limestones with ammonites Hildoceras

bifrons, Pseudogrammoceras dispansum, etc. They cor-
respond to the Senokos Siltstones and Shales in the
Infra-Getic Zone and to the Bukorovtsi Member of the
Ozirovo Formation in Bulgaria.

Near Radejna Village (Dimitrovgrad area), the Late
Pliensbachian is represented by unnamed dark-yellow-
ish sandstones, over which follow brownish sandstones
with Hildoceras bifrons, Dactyloceras commune. They
are covered by dark grey calcareous-clayey sandstones.
These aleurolites, sandy limestones and argilites can be
correlated with the non-divided homogenous Ozirovo
Formation near Slivnitsa Town, the so-called Ponor-
-Kremikovtsi type Early Jurassic in Bulgaria.

In the Vidli~ Basin (ANDJELKOVI] et al. 1996) were
sedimented Gulenovci Beds represented by thin-bedded
and sheeted grey and bluish sandy clays with interca-
lations of bluish limestones. During the Late Bajocian
were deposited aleurolites, clays, sandy limestones,
which can be assigned to the Gulenovci Sandstones.
During the Early (Morphoceras multiforme, Oxycerites
sebachi, corals, brachiopods) and Middle (Tulites sub-
contractus, Bullatimorphites sp.) Bathonian were depo-
sited the Gulenovci Sandstones, beds formed of yellow
and Dbluish coarse and small grained sandstones, detrit-
ic limestones and calcarenites (= ? Polaten Formation)
with Acantothyris (close to the Polaten Formation from
the Belogradchik area). Between the Bathonian and the
Callovian, there is a level “ferruginous level” (ANDJEL-
kovi] et al. 1996). These sediments can be correlated
partly with the Bulgarian Bov Formation and especial-
ly with the Gradets and Polaten Formations, but there
are many differences between them.

South-western Bulgaria
Kalotina Village and Slivnitsa Town

In Bulgaria, in the Eastern Getic, around the Kaloti-
na and Berende Izvor villages, the Jurassic sedimenta-
tion continued horizontally from the Infra-Getic until
the Bajocian-Bathonian (DopekovA et al. 1984). Only
the Upper Bathonian-Lower(?) Callovian sediments be-
came shallow water and commenced the formation of
the Getic carbonate platform.

The sedimentation, analogous to the Infra-Getic sedi-
mentation, started with 24-25 m of continental clays
and sandstones of the Tuden Formation (SApuNov et al.
1990), which in its upper parts passes into marine clays
and sandstones with marine fauna, Pseudopecten sp.,
undeterminable ammonites and thin intercalations of
gypsum. Over them follow sandstones of the Kostina
Formation, 3-5 m thick, of Hettangian-Sinemurian p.p.
age (Sapunov et al. 1967). On them lie the Sinemurian
bioclastic and sandy limestones, 2 m thick, which are
the western prolongation of the Romanovdol Member of
the Ozirovo Formation and the Sinemurian-Lower Pli-
ensbachian marls, interbedded by cleyey limestones,
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about 10 m thick, of the Ravna Member of the Ozirovo
Formation. They are covered by grey bioclastic lime-
stones with many bivalves and brachiopods, with thin
intercalations of marls of Sinemurian -Plienshachian
p.p. age of the Dolniloukovit Member of the Ozirovo
Formation (SApuNov 1983). The Lower Jurassic section
finished by marls with rare intercalations of clayey
limestones with large Pseudopecten aequivalvis of the
Bukorovtsi Member (Sapunov et al. 1967) of the
Ozirovo Formation (50-52 m). The section continues
upwards with black shales (10-30 m) of the Aalenian—
—Bajocian Etropole Formation (Sapunov et al. 1967)
and alternation of marls and clayey limestones (30 m)
of the predominantly Bathonian Bov Formation.

In the western direction, to the west of Slivnitsa
Town end the Lower Jurassic outcrops. To the east of
Slivnitsa Town, the Sinemurian sediments are repre-
sented by 2-3 m thick quartz sandstones of the Kostina
Formation and the Plienshachian-Toarcian sediments
by ferriferous bioclastic limestones, rich in brachiopods,
bivalves and ammonites, thick 5-6 m, of the homoge-
nous Ozirovo Formation (DobekovA et al. 1984). The
section continues with 4-5 m sandstones of the Gradets
Formation of Aalenian-Bajocian p.p. age. They are co-
vered by grey to reddish sandy and bioclastic lime-
stones (about 15 m thick) of the Polaten Formation of
the Bajocian p.p.-Bathonian age.

The eastern boundary between Getic and Infra-Getic
is well outcropped in the region of the Mourgash
Village (to the south-west of Godech Town), where
tongues of bioclastic limestones of the Polaten For-
mation intercalated the black shales of the Etropole
Formation. Also, near the Kalotina Village, where the
section of the Middle Jurassic is finished also with bio-
clastic limestones of the Polaten Formation which lie
above the clayey limestones of the Bov Formation the
clayey limestones of the Bov Formation. It can be con-
cluded that the boundary between Infra-Getic and Getic
represented a palaeogeographic boundary, probably a
fault in the deeper part of the crust, but on the surface
it was expressed by a horizontal facial transition over
a short distance of a few km, not more than 10 km.

Western Getic

The Western Getic coincides more or less with the
Timok, Ku~aj-Svrljig, Gornjak-Suva Planina units of
the Karpatikum of AnpiELKOVI] et al. (1996).

On the Western Getic, there are no Lower Jurassic
sediments. Only in a few isolated localities, in Bulgaria
in Liubasha Mountain, near the Trun Zhdrelo of Erma,
in the Greben Planina Mountain (on the stratigraphic
columns of the Basic geological map scale 1:100 000),
there are continental Lower Jurassic sandstones and
clays, which in Bulgaria are correlated with the Zhab-
liano Formation, and in Serbia, they are involved in the
Gresten Facies.

South-eastern Serbia

In Greben Planina Mountain, the lithostratigraphic
unit of the Gumpina Limestones (sensu KRAUTNER &
KrsTi] 2003), described as “Dogger — conglomerates,
sandstones, sandy-limestones, marly-limestones, marls”
(KRAUTNER & KRsTI] 2003), about 40 m thick (after
Basic geological map), represent Middle Jurassic sedi-
ments. They are represented in the @drelo of the Jerma
River near the Poganovo Monastery by grey oolitic lime-
stones with many bioclasts, especially of brachiopods.
Below them, at some localities the Kurilovo Clastites
crop out, analogous to the Gradets Formation in SW Bul-
garia, which covered the predominantly continental sand-
stones, separated as Gresten Facies (about 20 m thick).

South-western Bulgaria

On the Western Getic, the Jurassic transgression
commences with Aalenian sandstones of the Gradets
Formation, about 10-15 m thick (Sapunov 1969). Over
them, the section continues with bioclastic dark-grey
limestones of the Bajocian-Bathonian Polaten Forma-
tion (STepHANOV 1966), intercalated by Bajocian sand-
stones of the Lialintsi Wedge (Dobekova et al. 1984)
of the Gradets Formation. These two lithostratigraphic
units, the Polaten Formation and the Lialintsi Wedge,
correspond to the Gumpina Limestones in eastern Ser-
bia. The Gradets Formation can be correlated with the
Kurilovo Clastites. Below them, at many isolated loca-
lities, sandstones (Zhabliano Formation) crop out, which
can be correlated with the “Gresten Facies”.

Middle Callovian-Tithonian
Eastern Getic
South-eastern Serbia

Vidli~ Zone

The sediments of the Early Callovian of the Vidli~
Basin, assigned to the Basara Beds (ANDJELKOVI] et al.
1996), are represented by pinkish and reddish sand-
stones and sandy limestones with Macrocephalites ma-
crocephalus, Hecticoceras lunnaloides, bivalves, gas-
tropods, single corals. They can be correlated to the
Javorets Formation from SW Bulgaria.

A new sedimentary cycle started over the Basara
Beds with calcareous rocks: the Basara Limestones, re-
presented by grey limestones with chert nodules and
rare ammonites (thickness 40-120 m) and the Vidli~
Limestones, built up of grey to blue, well bedded lime-
stones (ANDJELKOVI] et al. 1996). The Basara and the
Vidli~ Limestones are often connected with horizontal
and vertical transitions; these limestones embrace the
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Late Callovian-Kimmeridgian age. The Basara Lime-
stones are similar to the Belediehan Formation in west-
ern Bulgaria, and the Vidli~ Limestones can be corre-
lated to the Javorets and to the Gintsi formations from
south-western Bulgaria. Similar horizontal transition be-
tween the Belediehan Formation and the Javorets and
the Gintsi formations can be observed in the vicinities
of Beledie Han Village. This horizontal transition be-
tween the two types of limestones shows that the east-
ern boundary of the Getic with the Infra-Getic, also
during the Late Jurassic, represented a transition over
a short distance, probably the boundary represented a
fault, situated deep in the Earth’s crust.

During the Early Tithonian started shallowing of the
basin and the deposition of the Crni Vrh Limestones -
thick bedded reef and sub-reef limestones (thickness of
about 350 m). These rocks are analogous to the Sliv-
nitsa Formation from western Bulgaria. In Fig. 28 An-
DJELKOvI] et al. (1996, p. 136) showed that the reef
and sub-reef limestones occupied only one part of the
lithostratigraphic column - “6b — reef and sub-reef li-
mestones with hydrozoans, gastropods, corals, etc.”,
and the other part is occupied by “6a — thick-bedded
limestones with gastropods, microfossils”. The same
situation exists also in western Bulgaria, from the Liu-
basha Mountain to the east from Slivnitsa, Beledie Han,
there is a belt with many coral reefs, which rimmed the
carbonate platform, and the other part is structured by
thick bedded, shallow water limestones. In south-east-
ern Serbia, as well as in Bulgaria all these limestones
are reported to one lithostratigraphic unit — to the Crni
Vrh Limestones and to the Slivnitsa Formation of Ti-
thonian—lowermost Early Cretaceous age. Probably the
Crni Vrh Limestones marked the north-eastern rim of
the Getic carbonate platform.

South-western Bulgaria
Kalotina Village

Similar to the Vidli~ Zone by its palaeogeographic
situation in the Jurassic basin is the Kalotina area in
SW Bulgaria. On the Bathonian parts of the Polaten
Formation (which represents a tongue 10-20 meters
thick of the Polaten Formation over the clayey lime-
stones of the Bov Formation), with a visible, irregular
erosional surface, occur micritic limestones with whitish
chert concretions of the Belediehan Formation, about
150 m thick. Their range is Callovian (Middle ?)-Kim-
meridgian p.p. (IvAnovA et al. 2000; IvANOVA & KOLE-
VA-REKALOVA 2004). They are covered by bioclastic
limestones of the Slivnitsa Formation (400-450 m thick),
with a range Kimmeridgian p.p.—Late Valanginian (IvA-
NovA et al. 2000; Ivanova & KOLEVA-REKALOVA
2004), or up to the Berriasian (NikoLov & TzANKOV
1998). The upper boundary is an irregular, erosional
surface, often covered by borings of the Trypanites

type, connected with a sub-marine gap of sedimenta-
tion; it is covered by alternation of marls and micritic
limestones of the Salash Formation of Early Hauteri-
vian age (MAnDov 1976; IVANOVA et al. 2000).

Near the Slivnitsa Town, the Belediehan Formation
is almost the same as in the Kalotina section with the
same age (Callovian (Middle?)-Kimmeridgian (p.p.) and
the same lithology. It is covered by the Slivnitsa For-
mation, represented by bioclastic limestones with many
coral buildings. These coral reefs are the east prolon-
gation of the Lialintsi Coral Belt, coming from the
western Getic and which represents the south rimmed
part of the Getic calcareous platform. The Slivnitsa
Formation has a range up to the Berriasian after Niko-
Lov & Tzankov (1998), Kimmeridgian p.p.—Late Va-
langinian after Ivanova et al. (2000) and covered by
the Hauterivian Salash Formation (ManDov 1976)

In the region of Beledie Han Village, the Belediehan
Formation has a range from the Callovian (Middle?) up
to parts of the Late Tithonian (proved with calpionel-
lids, Sapunov et al. 1985) and over a short distance in
the eastern direction, passes into the micritic limestones
of the Javorets and the lithoclastic limestones of the Gin-
tsi Formations. The Slivnitsa Formation passes into the
lithoclastic limestones of the Gintsi Formation and the
micritic limestones of the Glozhene Formation. To the
south of Beledie Han Village, an Lower Cretaceous ton-
gue of the Slivnitsa Formation (the thickness of which
diminishes over a short distance from 100 to 1-2 m and
represent the last outcrop of it) covers the Glozhene
Formation and over a short distance to the south pro-
gressively passes into the flysch alternation of the Cher-
niosum/Kostel Formation.

Western Getic
South-eastern Serbia
Greben Planina Mountain (near the Poganovo Monastery)

This area is called the Kusovranska Zone in the Ba-
sic geological map of Yugoslavia, sheet Breznik. Here
crop out the sub-reef (platform) limestones, which were
named by ANDJELKOVI] & MiTRovI]-PETROVI] (1992)
the Beljanica Limestones (or the @drelo Limestones),
about 40 m thick. These sediments cross the Serbi-
an/Bulgarian border. The Beljanica Limestones can be
correlated directly (as it is done in the Basic geologi-
cal map, sheet Breznik, but with out the lithostrati-
graphic name) with the Basara Limestones of the Vidli~
Mountain (of Callovian-Kimmeridgian age), and with
the Belediehan Formation in south-western Bulgaria.
The section follow upwards with the reef and sub-reef
limestones, which represent the south prolongation of
the Ku~aj Reef Limestones (ANDJELKOVI] & MITROVI]-
-PETROVI] (1992), with age “Early Malm, Tithonian
and passes into Berriasian” and can be regarded also as
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the western prolongation of the Crni Vrh Reef and sub-
reef limestones from the Vidli~ Mountain of the same
age. They can be correlated with the Slivnitsa Forma-
tion from south-western Bulgaria.

South-western Bulgaria
Liubasha Planina Mountain

In the Eastern Getic in Bulgaria (southern prolonga-
tion of the Vidli~ Mountain near the Kalotina Village,
the Chepun Mountain, the Beledie Han Village, the
Slivnitsa Town, etc.) and in the western Getic — Liu-
basha Mountain (the southern prolongation of the Gre-
ben Planina Mountain) existed a carbonate platform. In
Bulgaria, this zone is called the Dragoman Palaeo-Horst
(Sapunov et al. 1985).

There are three sections in the Liubasha Mountain
which document the three parts of the carbonate plat-
form, to the north, (i) the section of the Velinovo Vil-
lage, situated in the laguna area; (ii) the Lialintsi sec-
tion, with many coral reefs, situated at the rimmed car-
bonate platform, and (iii) the southernmost section near
Rebro Village, situated between the rimmed platform
and the outer shelf.

In the area of the Western Getic, as well as in the
Eastern Getic, two lithostratigraphic units, situated in
superposition, are separated. The lower one, consisting
of grey, relatively thin-bedded limestones (peloidal
packstones), containing many nodules of whitish chert,
is called the Beledihan Formation, which is of Callo-
vian (Middle?)-Kimmeridgian age, 100-150 m thick
(TcHoumATCHENCO 2006). It can be correlated with the
Basara Limestones from the Vidli~ Mountain (ANDJEL-
kovi] et al. 1996) or with the Beljanica Limestones
from Ku~aj and the @drelo Limestones from the Greben
Mountain (ANDJELKOVI] & MiTrROVI]-PETROVI] 1992).
The Belediehan Formation is covered by whitish to
beige, predominantly thick-bedded bioclastic limestones
(270-450 m) of the Slivnitsa Formation, containing
many coral reef buildings. The age is Kimmeridgian—
—Tithonian-Berriasian (TcHoUMATCHENCO 2006) or Cal-
lovian-Late Valanginian (IVANOVA & KOLEVA-REKALO-
VA 2004). The upper boundary is discordant, the upper
surface of the Slivnitsa Formation is with many bor-
ings of the Trypanites type, covered by Upper Creta-
ceous (Turonian) limestones. The Slivnitsa Formation
can be correlated with the Crni Vrh Reef and sub-reef
limestones from the Vidli~ Mountain (ANDJELKOVI] et
al. 1996), as well as with the Ku~aj Reef Limestones
(ANDJELKOVI] & MiTROVIJ-PETROVIT 1992). In the Sliv-
nitsa Formation in the vicinities of Lialintsi Village-
=Slivnitsa Town-Beledie Han Village, there is a belt
with many coral reefs, which rimmed the platform.
This reef belt is not separated as a lithostratigraphic
unit and can be the correlate of the corals described by
Sunig (1959) near the Jerma Coal Mine.

Supra-Getic (Lu nica-Koniavo Unit)

This unit coincides more or less with the Lu nica
Unit of ANDJELKovI] et al. (1996).

Lower-Middle Jurassic
South-eastern Serbia
Zvonce Village

The Jurassic transgression in the Supra-Getic (Lu"ni-
ca-Koniavo) Unit, as well as in the Western Getic
commenced in the so-called “Suvoplaninska Zone” with
the Middle Jurassic Gumpina Limestones — “conglom-
erates, sandstones, sandy-limestones, marly-limestones,
marls” (KRAUTNER & KRrsTi] 2003), 40 m thick, corre-
sponding to the Polaten and the Gradets Formations. In
some localities, below them are separated the Jerma
Clastites, analogous to the Gradets Formation in south-
-western Bulgaria. Below them, in some isolated expo-
sures, there are sandstones, clays and conglomerates
with coal measures (e.g., the Jerma Coal Beds), about
100 m thick of Gresten Facies, analogous to the Zhabli-
ano Formation in Bulgaria. In the region of the Lu nica
River, they are separated as the Lu nica Clastites. The-
re are no marine Lower Jurassic sediments here.

South-western Bulgaria
Bobovo and Stanyovtsi villages (Kraishte)

In the Bulgarian parts of Supra-Getic (Lu nica—Ko-
niavo Unit), the most characteristic feature is the pres-
ence of a few palaeo-grabens, which predestinated the
sedimentation. In one of them, the Svetlya Graben, the
Lower Jurassic sedimentation started with continental
sediments — fire proof clays and sandstones (Zhabliano
Formation, Hettangian-Sinemurian—earliest Pliensbach-
ian, thick 60 m). These rocks correspond to the Gresten
Facies in eastern Serbia. They are followed by the shal-
low water marine sandy, bioclastic limestones (Ozirovo
Formation, Pliensbachian-Toarcian, p.p. thick 10 m).

The succession continues with the sandstones of the
Gradets Formation (Sapunov 1969) (Toarcian p.p.—Aale-
nian, 50 m thick), and with the bioclastic limestones of
the Polaten Formation (Bajocian-Bathonian, 70 m thick).
These rocks correspond to the Gumpina Limestones in
eastern Serbia.

In the western part of the Supra-Getic in Bulgaria, in
the region of the Kraishte Mountain, in the Trekliyano
Palaeograben were sedimented sandstones, black shales
and radiolarites with Radiolaria of Aalenian-Bathonian
age — the Dobridol Formation (Toarcian?-Aalenian, about
10-15 m thick) and the Rayantsi Formation (Aaleni-
an—Bathonian, about 100 m thick) (ZAGORCHEV & TIHO-
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Fig. 2. WieLLer’s Diagram of the Jurassic sediments in the Supra-Getic, Getic and Infra-Getic in south-eastern Serbia and

south-western Bulgaria.

MIROVA 1986; BONCHEVA et al. 2004). The western shal-
low water board of the Trekliyano Middle Jurassic Gra-
ben was the location of sedimentation of the Methohiya
Formation (sandstones and conglomerates of the Toar-
cian?-Aalenian age, 10 m thick), and of the Sredorek
Formation built up of bioclastic limestones (Aalenian-
—Bathonian ?, 80 m thick). There is information (BON-
CHEVA et al. 2004) that these formations crossed the
Serbia/Bulgaria state border.

Callovian (Middle ?)-Tithonian
South-eastern Serbia

Zvonce Village

The Callovian (Middle?)-Tithonian succession start-
ed with the Callovian (Middle?)-Kimmeridgian p.p. li-

mestones with chert nodules, 10-20 m thick, which
may represent the prolongation through Bulgaria of the

Kamenica Limestones from the Infra-Getic area. In
Bulgaria the Javorets Formation corresponds to them.

Over the Kamenica Limestones, the succession con-
tinues by nodular limestones, which may represent the
prolongation through Bulgaria of the Pokrovenik Acan-
thicum Limestones from the Infra-Getic. In the Serbian
literature, analogous nodular sediments are not men-
tioned, but they must be part of what is subdivided in
the Basic geological map, sheet Breznik as the upper
part of the J;1*2 about 20 m thick of Kimmeridgian
age. To the Pokrovenik Limestones in Bulgaria corre-
sponds the Gintsi Formation.

Lu™nica flysch (Ruj flysch)

The Jurassic section finishes with flysch type sedi-
ments. They are described as the Lu nica Flysch, later
named by DimiTRUEVI] & DiMITRIEVI] (1987) as the
Ruj Flysch. The name Lu nica Flysch has the priority
and we conserve this nomination. Its is structured by
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turbidity alternation of sandstones, marls, clays, aleuro-
lites with fallen blocks (olistolites), more than 1000 m
thick. In Serbia its age is reported to the Tithonian
(DitriEVI] & DiTRUEVI] 1987, etc.), to the Tithonian—
—Berriasian (Grusi] 1980) or to the Tithonian-Hauteri-
vian (KRAUTNER & KRrsTI] 2003). In Bulgaria it corre-
sponds to the Kostel Formation (Sapunov et al. 1985)
and it was proven palaeontologically that this flysch
started in the Late Kimmeridgian to the earliest Early
Cretaceous.

South-western Bulgaria
Kraishte

During the Middle (?) Callovian-Tithonian-Berrias-
sian in the Lu nica—Koniavo (Supra-Getic) Unit conti-
nues, from the early Middle Jurassic, the regime of the
formation of a graben with specific sedimentation,
especially continues the regime of the Svetlya Graben.
During the Middle(?) Callovian-Kimmeridgian p.p., se-
dimentation in the Svetlya Graben continues with the
formation of calcareous conglomerate, i.e., the Lobosh
Formation (SApuNov et al. 1985), which is a horizon-
tal correlative of the Javorets and the Gintsi formations,
and was sedimented to the west and the east from the
Svetlya Graben. The Lobosh Formation consists of cal-
careous fragments coming, probably, from the Polaten,
Javorets and Gintsi formations. They are represented by
boulders and cobbles in the vicinity of the Lobosh
Village (in the southern parts of the Svetlya Graben),
and became predominantly pebbles in the northern part
of the graben near the Stanyovtsi Village, transported
by strong bottom currents, i.e., the source province rep-
resented part of the shelf area, situated on the south
part of the basin. The lower boundary of the Lobosh
Formation is abrupt, unconformable, irregular, connect-
ed with sub-marine erosion of the underlying Polaten
Formation. The upper contact with the Neshkovtsi For-
mation, is conformable. An analogue of the Lobosh
Formation is not known in south-eastern Serbia. The
marine sedimentation, after a sub-marine break during
parts of the Bathonian and the Early Callovian, restart-
ed with grey micritic limestones with chert nodules,
7-10 m thick, of the Javorets Formation (NikoLov &
Sapunov 1970) embracing the Middle Callovian—earli-
est parts of the Oxfordian. These rocks are analogous
to the eastern Serbian Kamenica Limestones. They crop
out only from west and east of the Svetlya Graben. In
some localities, e.g. around Staro Selo Village, Drugan
Village, etc., the sub-marine break of the sedimentation
continued during the Callovian and the Oxfordian, and
the Polaten Formation was covered directly by grey to
pinkish nodular limestones of the Gintsi Formation.
There, the Gintsi Formation, 10-15 m thick, is of Kim-
meridgian age (SApuNovV et al. 1985). In the area where
the Javorets Formation had been sedimented, the volu-

me of the Gintsi Formation embraced most of the Early
Oxfordian and continued up to the Late Kimmeridgian
p.p. The Gintsi Formation represents intralithoclastic
limestones with a grey or pinkish colour, the result of
mass debris flow; they are similar to the Pokrovenik
Acanthicum Limestones from east Serbia.

During the Late Kimmeridgian occurred an impor-
tant change in the Supra-Getic basin, sedimentation
started of marls to calcareous clays with rare and thin
intercalations of sandstones or limestones of Late Kim-
meridgian age. This is the Neshkovtsi Formation built
up of pre-flysch sediments, 10-20 m thick (NikoLov &
Sapunov 1970). Above them were deposited siliciclas-
tic turbidite — sandstones (Ta-Tb-Tc Bouma intervals)
and marls/clays (Td Bouma interval). In many locali-
ties, they contain fallen blocks, predominantly of Upper
Jurassic limestones, often with corals. This is the latest
the Late Kimmeridgian—earliest Early Cretaceous Ko-
stel Formation (NikoLov & Sapunov 1970) structured
of siliciclastic flysch type sediments with filling pieces
of cobbles to boulders in them. The Kostel Formation
is analogous to the Lunica Flysch from south-east
Serbia. The lower boundary is placed on the basis of
the first thick sandstones bed over the marls-argillites
of the Neshkovtsi Formation. In the Kostel Formation,
the Bobovo and the Gorochevtsi members are separat-
ed. In the vicinity of the Sredorek Village is registered
a very important phenomenon — a basal conglomerate
of the Kostel Formation (the Antovo Member), lying
directly on Middle Jurassic black shales.

Palaeogeography of the Getic and _
the Supra-Getic units during the Jurassic

During the Early Jurassic, the largest parts of the
Getic and Supra-Getic represented dry land; the eastern
part of the area, being the western parts of a basin with
shallow water sediments, sandstones and ferriferous
limestones reached the region of the Slivnitsa and Di-
mitrovgrad towns. To the east existed a relatively deep
water basin of the Infra-Getic. The western part of the
Getic and all the Supra-Getic represented dry land cut
of by differently deep grabens (on the territory of Bul-
garia — the Svetlya Graben, the Rayantsi Graben), with
specific sedimentation. A differentiation in the palaeo-
geography commenced at the end of the Middle Juras-
sic (probably at the end of the Early Callovian). On the
Getic area started the formation of a carbonate plat-
form, which deepened to the south and passed progres-
sively to deep water sediments. On the Supra-Getic
started generally relatively deep water sedimentation of
the pelagic micritic and nodular limestones (“ammoniti-
CO rosso” type), cut out by the calcareous clastic sed-
imentation of the Lobosh Formation in the Svetlya
Graben. The greatest diversification of the sedimenta-
tion started at the end of the Kimmeridgian and con-
tinued during the Tithonian and the earliest Early Cre-
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taceous when turbidity sedimentation (at the base with
pre-flysch marls) settled in the Supra-Getic and reef
and/or sub-reef on the Getic.
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Rezime

Upore]ewe jurskih sedimenata Getske i
Supra-getske jedinice u grani~noj oblasti
jugoisto~ne Srbije i1 jugozapadne Bugarske

Ciqg ovoga rada je upore|ewe jurskih sedimenata
Getske 1 Supra-getske paleogeogra¥ske jedinice u
pograni~noj oblasti JI Srbije i JZ Bugarske. Na
osnovu prisustva i odsustva lijaskih morskih sedi-
menata Getikum je podeqgen na isto~ni i zapadni.
Jurski sedimenti isto~nog Getikuma upore]eni su
sa onima u Infra-getikumu. U isto~nom Getikumu
jurska sedimentacija zapo~iwe sa kontinentalnim
sedimentima koji navi{e prelaze, u J1 Srbiji u
hetan{ ke vidli~ke klastite, koji se mogu uporedi-
ti samorskimglinama i pe{~arima tudenske For-
macije u JZ Bugarskoj.

Navi{e u stubu slede lukawski kvarcni pe{-
~ari u JI Srbiji 1 morski pe{~ari kostinske
Formacije u JZ Bugarskoj sa kojima zapo~iwe jur-
ska transgresija. Preko wih su sedimenti ozirov-
ske Formacije, koja se sastoji od razli~itih lito-
stratigraf¥skih ~lanova u isto~nom delu isto~nog
Getikuma i1 homogenih sedimenata u zapadnom delu
isto~nog Getikuma. Oni ukazuju na zapadnu granicu
lijaskog morskog basena. Lukawski brahiopodski
slojevi, lukawski laporci, lukawski belemnit-
sko-griFejski slojevi 1 lukawski cefFalopodski
kre~waci u JI Srbiji odgovaraju ozirovskoj For-
maciji u JZ Bugarskoj. Sredwojurska sedimentaci-
ja u isto~nom Getikumu zapo~iwe, u J1 Srbiji, sa
senokosnim alevrolitima i {krigcima i guleno-
va~kim slojevima koji se mogu uporediti u JZ Bu-

garskoj sa crnim alevrolitima entropolske For-
macije i laporcima i glinovitimkre~wacima bov-
ske Formacije. U zapadnim delovima isto~nog Ge-
tikuma, u JZ Bugarskoj, sredwojurska sedimentaci-
ja zapo~iwe sa gradetskim pe{~arima i bioklas-
ti~nim kre~wecima poletenske Formacije, koji
le" e preko homogene ozirovske Formacije. U
zapadnom Getikumu jurska sedimentacija zapo~iwe
zavreme alena, uJl Srbiji sakurilovskimklasti-
tima, a u JZ Bugarskoj sa pe{ ~arima grade~ke For-
macije. Preko wih su, u J1 Srbiji, kurilovski
kre~waci (gumpinski kre~waci), a u Bugarskoj
bioklasti~ni kre~waci poletenske Formacije. U
zavr{nim delovima sredwe jure dolazi do ujedna-
~ivawa paleogeogra¥skih uslova i nastanka Get-
ske karbonatne platFforme, kako na zapadnom, tako
i na isto~nom Getikumu. Na isto~nom delu isto~-
nog Getikuma u JI Srbiji se mogu izdvojiti basar-
ski slojevi preko kojih le™ e basarski kre~waci i
vidli~ki kre~waci. Oni se mogu uporediti u JZ
Bugarskoj sa belediehan Formacijom, preko koje
le e bioklasti~ni kre~waci slivni~ke Formaci-
je, au JI Srbiji ove tvorevine odgovaraju crno-
vr{kim kre~wacima Vidli~ planine.

U zapadnom Getikumu, za vreme keloveja i kime-
riya p.p., u JI Srbiji stvaraju se begani~ki (ili
“drelski) kre~waci prekriveni ku~ajskim sprud-
nim pe{~arima, a u JZ Bugarskoj kre~waci bele-
diehanske Formacije prekriveni bioklasti~nim
kre~wacima slivni~ke Formacije.

Za vreme jure Supra-getikum se karakteri{e
prisustvom mnogobrojnih rovova, koji uslovgavaju
sedimentaciju. Lijaski sedimenti Formiraju se
samo u svetlajskom rovu - kontinentalni pe{~ari
i gline zablajanske Formacije, koji su analogni u
Srbiji sa lu™ni~kim klastitima i ugqgonosnim
slojevima Jerme.

Sredwojurski sedimenti u zapadnom Getikumu
isto~ne Srbije su predstavgeni kurilovskim kla-
stitima i kurilovskim kre~wacima (gumpimski
kre~waci, KRAUTNER & KRsTI] 2003). U Supra-Ge-
tikumu Srbije Formiraju se jerma klastiti i jerma
kre~waci (gumpimski kre~waci). U JZ Bugarskoj
sredwojurski sedimenti predstavgeni su sa pe{~a-
rima grade~ke Formacije i bioklasti~nim kre~-
wacima poletenske Formacije. U zapadnim de-
lovima bugarskog Supra-getikuma Formira se tre-
kqanski rov sa radiolitskim crnim {kriqgcima
rajana~ke Formacije, a na zapadnom delu ovog gre-
bena nastaju plitkovodni sedimenti methohijske i
sredore~ke Formacije.
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Za vreme keloveja sedimentacija se nastavqa u
J1 Srbiji kameni~kim bre~astim kre~wacima koji
navi{e prelaze u pokroveni~ke kre~wake, a u JZ
Bugarskoj mikritskim kre~wacima javore~ke For-
macije pra}tena litoklasti~nim kre~wacimagina~-

ke Formacije. Najve}a sedimentolo{ka raznoli-
kost nastaje sa Fli{nom sedimetacijom u Supra-
Getikumu. U JI Srbijadeponuje se lu™ ni~ki Fli{,
a u JZ Bugarskoj preFli{ ne{kova~ke Formacije i
siliciklasti~ni Fli{ kostelske Formacije.
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MS 3031.

MS 3032.

MS 3033.

MS 3034.

MS 3035.

MS 3036.
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Choffatella decipiens SCHLUMBERGER, Praereti-
culinella cuvillieri DELOFRE & Hamaoul, Pfen-
derina cf. globosa Foury, Nezzazatinella sp.,
Everticyclammina sp., Lenticulina sp., miliolids
(? Quinqueloculina sp. and others); Udoteaceae
(Boueina cf. hochstetteri TouLa, Boueina sp.);
other Halimedaceae; Terquemella sp.

Bioclastic grainstone; fragments and detritus of
macrofauna, e.g., bryozoans and others; micro-
gastropod; Orbitolinopsis cf. nikolovi PeYBER-
NES, CONRAD & CuGNY, and many other unde-
terminable orbitolinids, Ammobaculites sp.,
Everticyclammina sp., miliolids, sessile forami-
nifera; Boueina cf. hochstetteri TouLA, Boueina
sp.; other Halimedaceae; Coptocampylodon
fontis PATRuLIUS, Terquemella sp.

Bioclastic grainstone/packstone; tiny organic
debris of crinoids, bryozoans; microgastropod
(Nerinea sp.); Palorbitolina lenticularis (BLu-
MENBACH), Orhbitolinopsis sp. and many other
undeterminable orbitolinids, Charentia cuvillieri
NEeumANN, Neotrocholina aptiensis locHevA, Neo-
trocholina cf. friburgensis GuiLLAUME & REI-
cHEL, Ammobaculites sp., small miliolids, Neotro-
cholina sp., Lenticulina sp.; Terquemella sp.
Bioclastic packstone/grainstone; fragments of
macrofauna, e.g., bryozoans and others; micro-
gastropods; Palorbitolina lenticularis (BLUMEN-
BACH), Charentia cuvillieri NEumAnN, Melathro-
kerion valserinensis BROENNIMANN & CONRAD,
Neotrocholina cf. aptiensis locHevA, Mayncina
sp., Sabaudia sp., Rumanoloculina sp., Neotro-
cholina sp.; Boueina sp., Coptocampylodon fon-
tis PATRULIUS, Terquemella sp., Neomeris sp.
and numerous algal fragments.

Bioclastic wackestone/packstone; tiny sceletal
detritus with numerous bryozoans; Palorbitolina
lenticularis (BLumENBACH) and other orbitolin-
ids, Nezzazata sp., Lenticulina sp.; Marinella
lugeoni PrenDER, Boueina hochstetteri TouLa
and other algal debris.

Bioclastic packstone/wackestone; fragments of
bryozoans, crinoids, echinoids (e.g., spines, etc.),
stromatoporoids, annelids, etc.; Palorbitolina
lenticularis (BLUMENBACH) and other numerous
orbitolinids, Neotrocholina aptiensis I0CHEVA,
Sabaudia sp., Neotrocholina sp.; Boueina sp.,
Terquemella sp.

Bioclastic packstone/wackestone with orbitolinids;
fragments of different macrofauna; Palorbitolina
lenticularis (BLumeNBAcH) and other numerous
orbitolinids, Choffatella decipiens SCHLUMBERGER,
Martinottiella jucunda ARNAUD-VANNEAU, Neo-
trocholina cf. infragranulata (NotH), miliolids,
Neotrocholina sp, Lenticulina sp.; Boueina sp.,
Terquemella sp., Neomeris sp.

Bioclastic packstone/wackestone; fragments and
detritus of macrofauna; Palorbitolina lenticularis

MS 3037.

MS 3038.

MS 3039.

MS 3040.

MS 3041.

MS 3042.

(BLumeNBAcCH) and other numerous orbitolinids,
Pseudocyclammina cf. lituus (YokoHAMA), Pra-
ereticulinella cuvillieri DELOFRE & HAmAouL,
Sabaudia cf. capitata ARNAUD-VANNEAU, Deba-
rina sp., numerous miliolids, Lenticulina sp.
Bioclastic packstone with orbitolinids; fragments
and detritus of macrofauna; Palorbitolina lentic-
ularis (BLumeENBACH) and other numerous orbi-
tolinids, Choffatella decipiens SCHLUMBERGER,
Sabaudia capitata ARNAUD-VANNEAU, Ammoba-
culites sp., Nezzazatinella sp., Pseudotextu-
lariella sp., Dobrogelina sp., numerous miliolids
(?Quinqueloculina sp. and others); Boueina sp.
Bioclastic wackestone/packstone; fragments of
bivalves, crinoids, echinoid spines, corals; mi-
crogastropod; Palorbitolina lenticularis (BLu-
MENBACH), Debarina hahounerensis FOURCADE,
RaouLT & ViLa, Choffatella decipiens ScHLUM-
BERGER, Pseudocyclammina cf. lituus (YOKOHA-
mA), Praereticulinella cuvillieri DeLOFRe &
Hamaoul, Nezzazatinella sp., Everticyclammina
sp., Sabaudia sp., Neotrocholina sp.; Vermi-
porella? tenuipora CONRAD.

Bioclastic wackestone/packstone with coral;
fragments of bivalves, crinoids, echinoid spines;
Palorbitolina lenticularis (BLumENBACH), Deba-
rina hahounerensis FOURCADE, RAOULT & VILA,
Mayncina bulgarica LAUG, PEYBERNES & REY,
Neotrocholina cf. aptiensis locHeva, Sabaudia
capitata ARNAUD-VANNEAU, Daxia sp., Ammo-
baculites sp., Nezzazata sp., miliolids, Lenticu-
lina sp.

Bioclastic packstone; fragments and detritus of
bivalves, corals, etc.; microgastropod; Reophax?
giganteus ARNAUD-VANNEAU, Mayncina bulgar-
ica LAUG, PEYBERNES & REY, Choffatella decip-
iens SCHLUMBERGER, Neotrocholina cf. fribur-
gensis GuILLAUME & REicHEL, Pseudocyclammi-
na sp., Sabaudia sp., Quinqueloculina sp. and
numerous other miliolids, Lenticulina sp.; Bou-
eina sp.

Bioclastic packstone/wackestone; fragments and
detritus of bivalves, corals, etc.; Palorbitolina
lenticularis (BLUMENBACH), Reophax? giganteus
ARNAUD-VANNEAU, Mayncina bulgarica LAug,
PeEvBERNES & Rey, Choffatella decipiens
SCHLUMBERGER, Sabaudia cf. briacensis Ar-
NAUD-VANNEAU, Sabaudia cf. capitata ARNAUD-
-VANNEAU, Pseudocyclammina cf. lituus (Yoko-
HAMA), Martinottiella jucunda ARNAUD-VANNE-
Au, Earlandia? conradi ARNAUD VANNEAU, Nez-
zazata sp., Lenticulina sp.

Bioclastic packstone/wackestone; fragments and
detritus of bivalves, corals, etc.; Palorbitolina
lenticularis (BLumENBACH), Mayncina bulgarica
Lauc, PeYBERNES & REeY, Choffatella decipiens
SCHLUMBERGER, Pseudocyclammina lituus (Yo-
KOHAMA), Sabaudia briacensis ARNAUD-VAN-
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NEAU, Sabaudia cf. capitata ARNAUD-VANNEAU,
Martinottiella  jucunda ~ ARNAUD-VANNEAU,
Lenticulina sp.

Bioclastic packstone/grainstone; fragments and
detritus of bivalves, corals, etc.; Mayncina bul-
garica LAuG, PEYBERNES & REy, Sabaudia bri-
acensis ARNAUD-VANNEAU, Sabaudia minuta
(Horker Jr.), Martinottiella jucunda ARNAUD-
-VANNEAU, Neotrocholina aptiensis OCHEVA,
Daxia sp., Nezzazata sp., Rumanoloculina sp.,
Quinqueloculina sp. and other miliolids,
Trocholina sp.

Faca Vajali — U{}e Arnaute Section

MS 3000.

MS 3001.

MS 3002.

MS 3003.

MS 3004.

MS 3005.

MS 3006.

MS 3007.

MS 3008.

MS 3009.

MS 3010.

Biolithoclastic wackestone /packstone; tiny or-
ganic debris, predominantly from bivalves, gas-
tropods, etc.; Earlandia? conradi ARNAUD-VAN-
NEAu, Nautiloculina sp., Bolivinopsis sp.
Lithobioclastic wackestone/packstone; tiny orga-
nic debris, predominantly from bivalves, gastro-
pods, etc.; Polystrata album (PFENDER) DENIZOT,
“Epimastopora” sp.; Vermiporella? tenuipora
CONRAD.

Bioclastic grainstone; tiny organic debris of bi-
valves, echinoderms (small echinoid spines,
etc.), algae, etc.; microgastropods.; Palorbitolina
lenticularis (BLUMENBACH), Mayncina bulgarica
Leus, PEYBERNES & REey, Charentia cuvillieri
NEUMANN, Nezzazata sp., Pseudotextulariella
sp.; Polystrata alboum (PFENDER) DENIZOT.
Bioclastic wackestone/packstone; tiny organic
debris of bivalves, echinoderms (echinoid spi-
nes, etc.), algae, etc.; microgastropods.; Palorbi-
tolina lenticularis (BLUMENBACH), Sabaudia cap-
itata ARNAUD-VANNEAU, Sabaudia minuta (Hor-
KER), miliolids, Neotrocholina sp.

Bioclastic grainstone; fine organic debris, bio-
clasts of molluscs and tiny benthic foraminifera.
Bioclastic grainstone; fine organic debris, bio-
clasts of molluscs and tiny benthic foraminifera;
Bolivinopsis sp.

Bioclastic wackestone; fragments of rudists and
other bivalves; microgastropods; Nautiloculina
sp., Neotrocholina sp.

Bioclastic wackestone; fragments of rudists and
other bivalves; microgastropods; Neotrocholina
cf. friburgensis GuiLLAUME & REICHEL.
Bioclastic packstone/wackestone; fragments of ru-
dists, stromatoporoids, etc.; Charentia cuvilllieri
NEuMANN, Nezzazata sp., Neotrocholina sp.; dif-
ferent algal structures (e.g. cyanobacterias, etc.).
Bioclastic packstone; fragments of rudists, stro-
matoporoids, etc.; Charentia cuvillieri NEUMANN,
Sabaudia sp.; Terquemella sp.

Bioclastic packstone; fragments and detritus of
rudists and other bivalves, gastropods, crinoids,

MS 3011.

MS 3012.

MS 3013.

MS 3014.

MS 3015.

MS 3016.

MS 3017.

MS 3018.

MS 3019.

echinoids (e.g. spines, etc.), stromatoporoids, and
others; Palorbitolina lenticularis (BLUMENBACH)
and other undeterminable orbitolinids; Mayncina
bulgarica Leuc, PeyBeErRNES & REy, Charentia
cuvillieri Neumann, Nautiloculina sp.; large algal
nodule, Coptocampylodon fontis PATRULIUS.
Bioclastic wackestone/packstone; fragments and
detritus of rudists and other bivalves, gastro-
pods, crinoids, echinoid spines, stromatoporoids,
and others; Nautiloculina cf. bronnimanni Ar-
NAUD-VANNEAU & PEYBERNES, Charentia cuvil-
lieri Neumann, Choffatella decipiens ScHLuM-
BERGER, Neotrocholina cf. friburgensis GuiL-
LAUME & REICHEL, Nezzazata sp., Sabaudia sp.,
Neotrocholina sp.; Polystrata album (PFENDER)
Denizot, Coptocampylodon fontis PATRULIUS,
“Epimastopora” sp.

Bioclastic wackestone; Palorbitolina lenticularis
(BLUMENBACH), Sabaudia minuta (Horker), De-
barina sp., Quinqueloculina sp., Pyrgo sp. and
other miliolids, Neotrocholina sp.; Terquemella
sp.

Bioclastic wackestone; Mayncina bulgarica LEug,
PevBERNES & REey, Debarina sp., Quinquelo-
culina sp., Pyrgo sp. and other miliolids,
Neotrocholina sp.; Polystrata album (PFENDER)
Denizot, Coptocampylodon fontis PATRULIUS.
Bioclastic wackestone; fragments and tiny debris
of rudists, etc.; microgastropod; cyanobacterias,
Polystrata album (PFENDER) DENIZOT.
Bioclastic wackestone/packstone; fragments and
tiny debris of rudists, etc.; Mayncina bulgarica
Leuc, PevBERNES & REY, Choffatella decipiens
SCHLUMBERGER; cyanobacterias, Polystrata al-
bum (PrenDER) DEeNizoOT.

Bioclastic wackestone/packstone; detritus of
macrofauna (e.g., rudists, etc.); Mayncina bul-
garica LEuG, PevBerNES & REey, Charentia
cuvillieri Neumann, Ammobaculites sp.; Terque-
mella sp.

Bioclastic wackestone/packstone; detritus of ma-
crofauna (e.g., rudists, etc.); Charentia cf. cuvil-
lieri NEUMANN; Neomeris sp.

Bioclastic grainstone/packstone; detritus of bry-
0zoans, echinoderms, bivalves, etc.; Palorbito-
lina lenticularis (BLUMENBACH), Mayncina cf.
bulgarica Leus, PeYyBERNES & REey, Charentia
cuvillieri  NeumanN, Choffatella decipiens
SCHLUMBERGER, Everticyclammina sp., Sabaudia
sp., Neotrocholina sp.; Lenticulina sp.; Boueina
sp.

Bioclastic grainstone/packstone; detritus of bry-
0zoans, echinoderms (e.g. echinoid spines, etc.),
and others; Palorbitolina lenticularis (BLUMEN-
BACH), Mayncina bulgarica LEuG, PEYBERNES &
Rev, Choffatella decipiens SCHLUMBERGER, Sa-
baudia briacensis ARNAUD-VANNEAU, Pfenderi-
na globosa Foury, Neotrocholina aptiensis
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locHevA, Ammobaculites sp., Sabaudia sp., Do-
brogelina sp., miliolids, Trocholina sp., Neotro-
cholina sp., Lenticulina sp.; Boueina sp., Cly-
peina sp., Terquemella sp.

Rezime

Urgonski kre~waci kasnog barema i
ranog apta jugoisto~nih padina
Ku~ajskih planina (Karpato-balkanidi,
isto~na Srbija)

U okviru rasprostrawenih i Facijalno razno-
vrsnih dowokrednih sedimenata Ku~ajskog terana
Karpato-balkanida isto~ne Srbije naro~ito su ka-
rakteristi~ne tvorevine baremskog i aptskog kata
i poseban tip wihovog razvi}a poznat pod imenom
urgon, urgonska Facija ili urgonsko razvi}e. Na
dva lokaliteta u ataru sela Faca Vajali koje se
nalazi u okolini Boqgevca, na jugoisto~nim padi-
nama Ku~ajskih planina, izvr{ena su detagna sed-
imentolo{ka 1 mikropaleontolo{ka istra  iva-
wa jednog wihovog dela.

Rezultati prou~avawa su ukazali da je on iskqu-
~ivo izgra]en od bioklasti~nih varijeteta kre~-
waka u kojima su, uz brojne makro i mikrofosile,
konstatovana ~etiri tipa mikrofacija: MFT 1 tj.
bioklasti~ni vekstoni sa prelazom ka pekstonima,
grejnstonima ili Floutstonima; MFT 2 tj. bio-
klasti~ni vekstoni sa prelazom ka pekstonima;
MFT 3 tj. bioklasti~ni grejnstoni i MFT 4 tj. or-
bitolinski pekstoni. Tako]e je odre|en i jedan tip
podfacija - MFT 2A tj. bioklasti~ni vekstoni sa
prelazom ka pekstonima, re]e baundstonima. Kre~-
waci iz MFT 11 3 nalaze se u tanko do debelo ban-
kovitim tro{nim do delimi~no raspadnutim,
peskovito-laporovitim, 1 sivo-_ u}kastim kre~-
wacima sa celim oblicima Fosila. U debelo ban-
kovitim do masivnim sivim kre~wacima u kojima
je makrofauna, naj~e{}e rudistna, prisutna is-
kgu~ivo u presecima zastupgeni su kre~waci MFT

2 i 2A. Orbitolinski pekstoni (MFT 4) pojavqu-
ju se u oba tipa bioklasti~nih kre~waka u prou~a-
vanim lokalitetima sela Faca Vajali.

Za deFinisawe depozicionih sredina istra” i-
vanih urgonskih kre~waka kori{}ene su i paleo-
ekolo{ke osobine utvr|enih mikroFosila, meju
kojima su naro~ito brojni ForaminiFferi, a rej|e
alge. Skoro iskqu~ivo su prisutne bentoske
Forme dok su pri~vr{}eni ForaminiFeri dosta
retki. Me|u prvima se zapa aju aglutinantni
(me]u kojima su naro~ito brojni orbitolinidi),
kre~wa~ko porcelanski (imperforatni) tj. mi-
liolidi i dr., kao i kre~wa~ko perforatni obli-
ci. Cijanobakterije, crvene i zelene (primerci
Fami lija Udoteaceae i Dasycladaeae) alge su podre-
|ene.

I nterpretacija celokupne depozicione paleo-
sredine istra ivanog dela urgonskih kre~waka
Faca Vajali pokazala je da su oni stvarani u mor-
skoj sredini veoma plitkog subtajdala i/ili malo
dubqgeg intertajdala. Ove, pre svega infralito-
ralne do delimi~no, ali re]e i litoralne pale-
osredine, savi{e ili mawe izra™ enom dinamikom
vode, najverovatnije zauzimaju prostore vezane za
spoqgnu ivicu platFforme, ili za wenu unutra{-
wost, tj. tako]e za unutra{we otvorene, do vi{e
ili mawe za{ti}ene delove platFormne lagune.
Svi prisutni paleoekosistemi i nedovoqno konso-
lidovani deponati u navedenim sredinama su u ve-
likoj meri bili podlo™ni brzom razlagawu {to je
uslovilo da u istra” ivanim delovima urgonskih
kre~waka lokaliteta Faca Vajali danas
iskqu~ivo nailazimo na bioklasti~ne varijetete
kre~waka i Fragmentirane Fosile.

U okviru veoma bogate mikroasocijacije fora-
minifera i algi precizno su defFinisana verti-
kalna rasprostrawewa utvr]enih Foraminifer-
skih vrsta {to ipak nije omogu}ilo razdvajawe
tvorevina baremskog i1 aptskog kata. Utvr|ena je
kasnobaremska i ranoaptska starost ovog dela ur-
gonskih kre~waka pri ~emu ve}i deo intervala
pripada zoni Palorbitolina lenticularis.



