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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 RABRENOVICZ, VLADAN RADULOVIC3,
NENAD MALESEVIC® & BARBARA RaDULOVIC

Abstract. The Getic and Supra-Getic are palacogeographic 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 & KRsSTIC 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 Zdrelo Limestones, and in
SW Bulgarian, the Belediechan 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 Kucaj Reef Limestones), while in SW Bulgaria, the
Slivnitsa Formation. On the Supra-Getic in SE Serbia formed LuZnica 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.

Ancrpakr. I'etukym u Cynpa-retukyM cy naneoreorpadceke jepunune y JM Cp6uju u J3 Byrapcekoj. Ha ocHo-
By TIPHCYCTBa U OJICYCTBAa JIMjaCKUX MOPCKHX CeflUMEHaTa ['e€THMKyM je TMofelbeH Ha HCTOYHM W 3amagHu. Y
ucroyHoM I'eTuky jypcka cepumenTanyja je npencrasibeHa, y JYI Cp6uju, ca BULITMUKIM KJIaCTUTUMA IPEKO KOjHUX
JIeXe JIYKamCKH YITbeBUTH CJIOjEBH, JIyKambCKU KBAPIHY IeLIYapH, TYKamhCKU OPaXUOHIOICKH CII0jeBHU, TyKaHCKH
JIanopIy, JTyKambCcKN OeIeMHUTCKO-TPU(EjCKN CIOjeBH M JYKAHCKM aMOHUTCKH Kpeumand, a y J3 Byrapckoj
ceiMMEHTAaIja MOYNbE TYJEHCKOM (popMaImjoM MpeKo Koje Jiexke KOCTHHa popManyja 1 03MpoBcKa hopmanu-
ja ca Hexonuko wiaHoBa. Cpesima jypa JV CpOuju nounme ca CCHOKOCHUM aJIEBPOIUTHMA U HIKPUIBIIUMA U TyJIe-
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HOBAUKMM CJI0jeBUMa, 0K y J3 Byrapckoj mounwme ca OPHUM HIKPU/bLMMA €HTPOMNOJICKE opMalyje, 3aTUM
JlarnopiyMa U TIIMHOBUTUM Kpeumanuma 0oBcke ¢opmarnuje. Cpeamojypeku ceIuMeHTH y 3amagHoM [eTukymy
ucroyne CpOuje MpeAcTaB/bEeHH CY KYPWIOBCKUM KIIACTUTAMA U KYPHIOBCKAM KpeumhaluMma (TyMIHHA Kped-
many, KRAUTNER & KRSTIC 2003). Y Cynpa-T'erukymy CpOuje HacTajy jepMCKU KIIACTUTH ¥ JEPMCKH KPEUHhali
(rymmuHa Kpeumanu). Y J3 Byrpackoj cpefirb0jypeKu CeAMMEHTH CY IIPEJICTaB/beHN TelyapumMa rpajgedke ¢op-
Manyje 1 OMOKJIAaCTUYHUM KpedmaluMa IoNeTeHcke hopmanyje.

3a BpeMe KenoBeja (cpefmer ?) nounme opMupame KapooHaTHE IIIATHOPME ca MUKPUTCKAM KpeUthaluMa.
Y JU Cp6uju To cy 6acapcku Kpeumaly, BUAJINUKY Kpeumhaly, 6e/baHuuKU WU KAPEJICKU Kpeuwany, a y J3
Byrapckoj To je Genepmexancka popmanyja KellOBejCKO-KUMEpHIICKe p.p. cTapocTH. KapakTepuctuyHo 3a
Cynpa-reTHkyM je chopMHEpame HEKOJIUKO POBOBA ca CHeN(hITIHOM CEIIMEHTAIIN]OM: CBETIAjCKH POB (3KabJbaH-
CKa M 03MpOBCKa (hopManumja) u 10001IKa popManmja, TpeKIbaHCKH POB (TOOpUAOIICKA U pajaHauka hopManmja)
1 BaH BHUX METXOXHjCKa U cpeflopeuka dopManuja. 3a BpeMe KelloBeja U KUMEPUIIa p.p. Y CBETIAajCKOM POBY ce
IemnoHnyje o6omka opManyja, Koja 609HO pesas3y y jaBOpeuKy U THHAuKy hopManyjy. 3a BpeMe HajKacHUjer
KIMEPHII-TUTOHA HACTa]y BeJuKe panmjaine pazHonukocty: Ha ['etukymy, y JU Cp6uju ce Tanoxe cupyaHu 1
cyGenpyaHu Kpeurbany (PHOBPIIKK KpeUyrhallll 1 Ky4JajcKu Kpedmai), Aok ce y J3 Byrapckoj dopmupa ciu-
BHMUKa popmanyja. Ha Cynpa-retukymy y JW Cpbuja mnenonyje ce myxuuuku ¢, a 'y J3 Byrapckoj npe-
(pnum HemkoBauke popmanyje U CHINNUKIACTUYHY (hIIUII KOCTeNcKe hopMmanyje.

Kibyune peun: jypa, I'etukym, Cynpa-reTuky™m, nuroctpaturpadceke kopenanuje, JM Cp6uja, J3 Byrapcka.

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 & KRSTIC (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 palacogeo-
graphic and palaeotectonic units concerneing the Juras-
sic, i.e., the Serbian—-Macedonian Massif (= Thracian
Massif), the Supra-Getic (Luznica—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 (LuZnica—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
palacogeographic areas commenced during the Callovi-
an, probably during the Middle Callovian, when in the
Supra-Getic (LuZnica—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.
GRUBIC, 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.
As Infra-Getic, we consider one palaeogeographic (pa-
laeotectonic) unit, situated between the Moesian Plat-
form and the Getic carbonate platform, composed in
different parts of various sediments, deposited in differ-
ent parts of this unit, in deep (oceanic) water at some
localities and in relatively shallower at other localities.
These differences can be produced in different geolog-
ic times. In one very interesting paper GRUBIC & JAN-
KICEVIC (1972) proposed a very informative figure (Fig.
1), in which the authors showed well, after us, the
Getic carbonate platform as a monolithic body with its
different parts. The central part of the para-platform,
the border zone and, to the east of the carbonate body,
the transitional zone between the para-platform and the

pelagic facies. To the north—east in north-eastern Ser-
bia, this “transitional facies” consists of Sinaya beds,
Quazi-Sinaya, Kiloma and ofiolites, i.e., only these
rocks represent the Infra-Getic after GRUBIC & JANKICE-
VIC (1972). The “transitional zone” is located between
the Getic carbonate para-platform from the west and
the Moesian platform from the east. We prolong the
unit “Infra-Getic” to the south to encompass the rela-
tively deep water Upper Jurassic sediments “ammoniti-
co rosso” type deposited in the basin situated between
the Getic and the Moesian platforms. After ANDJELKO-
VIC et al. (1996), this zone represents the Stara Pla-
nina—Pore¢ Unit of the Balkanikum and the Dobri Dol—
—Grliste Unit of the Karpatikum. In Bulgaria this zone
is known as the Jurassic Izdremets Graben (SAPUNOV
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Fig. 1. Main Jurassic palaecogeographic units in south-eastern Serbia and in south-western Bulgaria.



4 PLATON TCHOUMATCHENCO, DRAGOMAN RABRENOVIC, VLADAN RADULOVIC, NENAD MALESEVIC & BARBARA RADULOVIC

et al. 1985). To the west from the Getic “carbonate para-
platform”, in the same figure of GRUBIC & JANKICEVIC
(1972), there is a zone with Upper Jurassic and lower-
most Lower Cretaceous siliciclastic flysch sediments;
this is LuZnica (or Ruj) flysch in Serbia and the Nish-
-Troyan flysch trough in Bulgaria. This palacogeograph-
ic unit is known as the Luznica thrust of the Karpatikum
of ANDIJELKOVIC et al. (1996) or the Supra-Geticum, for
which GRUBIC (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 palacogeographic 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 palacogeographic 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 TupiZnica-Tepos units of the Karpatikum of
ANDJELKOVIC 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
(ANDJELKOVIC 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
Pliensbachian Lukanja Belemnitic-gryphaean Beds (AN-
DJELKOVIC 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 (ANDJELKOVIC 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 bluish 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-
KOVIC 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 (DODEKOVA 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 —Pliensbachian
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 Pliensbachian-Toarcian sediments
by ferriferous bioclastic limestones, rich in brachiopods,
bivalves and ammonites, thick 5-6 m, of the homoge-
nous Ozirovo Formation (DODEKOVA 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 palacogeographic 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, Kucaj—Svrljig, Gornjak—Suva Planina units of
the Karpatikum of ANDJELKOVIC 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 &
KRrsTi¢ 2003), described as “Dogger — conglomerates,
sandstones, sandy-limestones, marly-limestones, marls”
(KRAUTNER & KRsTIC 2003), about 40 m thick (after
Basic geological map), represent Middle Jurassic sedi-
ments. They are represented in the Zdrelo 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 (DODEKOVA 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 (ANDJELKOVIC 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 (ANDJELKOVIC 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-
DJELKOVIC 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 palaecogeographic
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 Belediechan 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; IvaNovAa & 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 Beledichan 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 ANDIELKOVIC & MITROVIC-PETROVIC (1992)
the Beljanica Limestones (or the Zdrelo 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 Kucaj Reef Limestones (ANDJELKOVIC & MITROVIC-
-PETROVIC (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 Palaco-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-
KOVIC et al. 1996) or with the Beljanica Limestones
from Kucaj and the Zdrelo Limestones from the Greben
Mountain (ANDJELKOVIC & MITROVIC-PETROVIC 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 (ANDIJELKOVIC et
al. 1996), as well as with the Kucaj Reef Limestones
(ANDJELKOVIC & MITROVIC-PETROVIC 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
SucI¢ (1959) near the Jerma Coal Mine.

Supra-Getic (LuZnica—Koniavo Unit)

This unit coincides more or less with the LuZnica
Unit of ANDJELKOVIC et al. (1996).

Lower—-Middle Jurassic
South-eastern Serbia
Zvonce Village

The Jurassic transgression in the Supra-Getic (LuZni-
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 & KRsTIC 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 LuZnica
River, they are separated as the Luznica 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 (LuZnica—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
Palacograben 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, 1020 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;'+2 about 20 m thick of Kimmeridgian
age. To the Pokrovenik Limestones in Bulgaria corre-
sponds the Gintsi Formation.

Luznica flysch (Ruj flysch)

The Jurassic section finishes with flysch type sedi-
ments. They are described as the LuZnica Flysch, later
named by DIMITRUEVIC & DIMITRUEVIC (1987) as the
Ruj Flysch. The name Luznica 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
(DitrRUEVIC & DITRUEVIC 1987, etc.), to the Tithonian—
—Berriasian (GRUBIC 1980) or to the Tithonian—Hauteri-
vian (KRAUTNER & KRsTIC 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 LuZnica—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 (SAPUNOV 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 LuZnica 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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Pe3ume

Ynopehemwe jypckux cequmenara l'eTcke n
Cynpa-rercke jequaune y rpaHI9HOj 00J1aCTH
jyroncroune Cponje u jyrozanagne byrapcke

Lusm oBora pajja je ynopeheme jypckux cefuMeHaTa
I'ercke u Cymnpa-rercke nageoreorpadcke jeiUHuUIEe y
norpannyHoj obnactu JU Cp6uje n J3 byrapcke. Ha
OCHOBY IIPUCYCTBA U OJICYCTBA JINjaCKUX MOPCKUX CEH-
MeHaTa ['eTUKyM je mopebeH Ha UCTOYHM U 3amlaj{Hu.
Jypcku cepumenTu ucrtoyHor I'etukyma ynopebenu cy
ca ounMa y Mladpa-retukymy. Y uctounoM ['eTukymy
jypcka ceiuMeHTalyja 3all04ibe ca KOHTUHEHTAIHUM
ceflMMEeHTMAa KOju HaBwmire npenase, y JU Cpbuju y
XeTaHIIKe BUIJINYKE KIJIaCTUTE, KOjU C& MOTY yIOpeNu-
TH ca MOPCKMM INIMHaMa U Ielryapuma TyaeHcke ¢op-
matnmje y J3 Byrapckoj.

Hagume y cryOy ciepie JlyKawkbCKU KBapIHM IEll-
qapu y JUU Cpbujm W MOpPCKH Tenrdapu KOCTHHCKE
¢opmammje y J3 Byrapckoj ca kKojuma 3amodnme jyp-
cKa TpaHcrpecyja. IIpeko Wux cy CeflUMEHTU O3UPOB-
cke popmarmje, Koja ce cacToju Off pa3IMIUTHX JINTO-
cTpaTUrpaCcKux 4iaHOBa y UCTOYHOM JIENTy UCTOYHOT
I'eTukyma 1 XOMOI€HHX CeJUMeHaTa y 3alajHOM Jey
ucroyHor I'etukyma. OHE yKa3yjy Ha 3anajHy I'paHULy
Jyjackor Mopckor OaceHa. JIykamcKu OpaxXHOIONCKH
CIIOjeBH, JYKaWCKH JIalloOpLy, JyKambCKU OeleMHUT-
CKO-TpU(EjCKN CIIOjeBU W JYKAWHCKH 1e(haToNOCKH
kpeumsarn y JU Cp6uju opgrosapajy o3mpoBckoj op-
mammju y J3 Byrapckoj. Cpenmojypcka cefuMeHTanu-
ja y ucrounom l'etukymy 3anoumme, y JU Cp6wuju, ca
CEHOKOCHMM aJIEBPOIMTHMA U LIKPUIbIMMA U T'YJIEHO-
BaUYKUM CJIOjeBUMa Koju ce mory ynopenutu y J3 By-

rapckoj ca LpHUM aJIeBpPOJUTUMa €HTPOHoJIcKe op-
Mallgje 1 JanopuuMa U IIIMHOBUTHM Kpedkbhaluma 60B-
cke popmanyje. Y 3amajiHuM AeoBUMa UCTOYHOT I'e-
tikyMma, y J3 Byrapckoj, cpenmojypcka cefuMeHTaIu-
ja 3amounme ca IpajeTCKuM Ielryapuma u Ouokiac-
TUYHAM KpeumeluMa MoJieTeHCcKe opmalyje, Koju
Jexe IPeKO XOMOreHe O3HMpOoBcKe ¢opmanuje. Y
3anagHoM I'eTHKyMy jypcKa ceuMeHTalyja 3al0ynibe
3a Bpeme anena, y JU Cpouju ca KypmIIOBCKAM KITACTH-
TiMa, a y J3 byrapckoj ca nemrdapuma rpageuke ¢op-
manmje. [Ipeko wux cy, y JW Cpbuju, KypuioBcKH
Kpeumanu (TYMIIMHCKH Kpedumainu), a y byrapckoj
OMOKIIACTUIHY Kpedhaly MojieTeHcke opmarmje. Y
3aBPILIHUM [IeJIOBUMA CPEfbe Jype A0JIa3u 10 yjefHa-
yyBamwa najeoreorpadckux yciaoBa U HacraHka ['eT-
cKke KapOoHaTHe Iu1aTgopmMe, Kako Ha 3alaHOM, TaKO
u Ha ucrouyHoM I'etukymy. Ha ncrouHom pesny ucroy-
Hor I'etnkyma y JU Cpbuju ce Mmory u3nBojuTu 6acap-
CKH CJIOj€BM NPEKO KOjUX Jiexke 6acapckyl Kpeuwaly u
BUANINYKK Kpeuwanyu. OHu ce Mory ynopeputu y J3
Byrapckoj ca Geneamexan gopmanujoM, TpeKo Koje
Jexxe OMOKIIACTUYHY Kpeukalld CIMBHUYKE (hopMalu-
je, a y JU Cpbuju oBe TBOpeBHHE OArOBapajy IPHO-
BPLUKMM Kpeukanuma Bupnny mianuse.

Y 3anagHoM ['eTukymy, 3a BpeMe KejoBeja U Kume-
puna p.p., y JU Cp6uju cTBapajy ce 6esbaHndKH (WIH
SKIPEJICKN) Kpeumhany MPEeKPUBEHN KyJIajCKUM CIIPY/-
HUM merrdapuma, a 'y J3 byrapckoj kpeumanu 6esne-
auexaHcke popmalyje NMPeKpUBEeHH OUMOKIJIACTUYHUM
Kpeumaluma CIIMBHUYKe popManyje.

3a Bpeme jype Cympa-reTukymM ce KapaKTepulie
MPUCYCTBOM MHOTOOPOJHUX POBOBA, KOjU YCIOBJHABAjY
cequmeHTannjy. Jlmjacku cepmMmeHTn (opmupajy ce
CaMoO Yy CBETJIajCKOM POBY — KOHTUHEHTAJIHU MelIdYapu
7 TiimHe 3a0rajancke ropManuje, KOju Cy aHAJIOTHH Y
Cpbuju ca JTy>KHWYKAM KJIACTUTHMa W YIJbOHOCHUM
ciojeBuMa Jepme.

Cpenmojypckil CeIUMEHTU Y 3amajiHoM ['eTukymy
ucroyne CpOuje cy IpeAcTaB/beH!u KYpUIOBCKUM Kila-
CTHTAMAa W KYPWJIOBCKHM KpeumanuMma (TYMIOMMCKA
kpeumany, KRAUTNER & KRrsti¢ 2003). ¥ Cynpa-Te-
tukymy Cpouje popmupajy ce jepma KIIACTUTH U jepMa
Kpeumany (TyMIOUMCKU Kpeumanu). Y J3 Byrapckoj
CPEN0jyPCKU CEIUMEHTH MIPENICTABILEHHU CY ca Ielya-
puMa rpasgedke dopmarnuje u OMOKIACTHYHAM Kped-
BaluMa MoJeTeHcke ¢opmanyje. Y 3amagHuM fe-
nmoBuMa 6yrapckor Cymnpa-retTukyma popMupa ce Tpe-
KJbAHCKM POB Ca PafiMONMTCKUM LPHUM IIKPHIbIKMA
pajanauke opmalyje, a Ha 3amafHOM ey OBOT T'pe-
OeHa HacTajy IJIMTKOBOJAHU CEAUMEHTH METXOXHjCKE U
cpenopedke opmaryje.
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3a BpeMme KellOoBeja CeMEHTaIldja Ce HacTaBJba Y
JU Cpbmju kKaMeHnYKNM OpedacTrM Kpedmhanuma Koju
HaBWIIIE TIpena3e y MOKPOBEHWUYKE Kpeumake, a y J3
Byrapckoj MEKpUTCKIM KpeumanuMa jaBopeuke ¢op-
Marje nmpaheHa TUTOKIACTHYHIM KpeUmbaliiMa rHHaq-

ke ¢opmanumje. Hajeha ceguMeHTONOIKA pa3HOIU-
KOCT HacTaje ca ¢ummHoM ceguMmeTtanujom y Cympa-
T'etukymy. ¥ JU CpOuja genonyje ce Jy>KHAIKH ITUTII,
a y J3 byrapckoj npeduin HemKkoBauke popmanmje u
CIUTMIAKIIACTUIHY (DIIHIII KOCTEJICKe popmartyje.





