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Trans-border (north-east Serbia/north-west Bulgaria) correlations
of the Jurassic lithostratigraphic units

PLATON TCHOUMATCHENCO1, DRAGOMAN RABRENOVIĆ2, VLADAN RADULOVIĆ3,
NENAD MALEŠEVIĆ2 & BARBARA RADULOVIĆ3

Abstract. Herein, correlations of the Jurassic sediments from NE Serbia with those of NW Bulgaria are
made. The following Jurassic palaeogeographic units: the Eastern Getic, the Infra-Getic and the Moesian
Platform are included in the study. The East Getic was studied in the outcrops near Rgotina, where the sedi-
mentation started in the Hettangian and continued during the Callovian–Late Jurassic and is represented by
platform carbonates. The Infra-Getic is documented by the sections of Dobra (Pesača) and the allochtonous
sediments near the Štubik. Very important for the Infra-Getic are the Late Jurassic volcano–sedimentary
deposits of the Vratarnica Series, which crop out near Vratarnica Village. The Jurassic Moesian platform was
studied in the sections near D. Milanovac and Novo Korito (Serbia) and in their prolongation in NW Bulgaria
into the Gornobelotintsi palaeograben. Very important are the correlation in the region of Vrška Čuka (Serbia)
and Vrashka Chuka (Bulgaria) – Rabisha Village (Magura Cave). A revision of the Jurassic sediments on the
Vidin palaeohorst, which were studied in the Belogradchik palaeohorst, Gorno-Belotintsi palaeograben,
Belimel palaeohorst and the Mihaylovgrad palaeograben, is made. The sedimentation on the Vidin palaeohorst
started during different parts of the Middle Jurassic, and in the Mihaylovgrad palaeograben during the
Hettangian (Lower Jurassic) where the sediments were deposited in relatively deeper water conditions. To
south, the relatively shallow water sediments deposited on the Jurassic Vratsa palaeohorst on the southern
board of the Mihaylovgrad palaeograben are described. 

Key words: Jurassic, north-eastern Serbia, north-western Bulgaria, correlations, lithostratigraphic units. 

Апстракт. Приказана је корелација јурских седимената североисточне Србије и северозападне Бу-
гарске. У проучаваном подручју издвојене су следеће палеогеографске јединице: Источни Гетик, Ин-
фра-гетик и Мезијска платформа. Источни Гетик је проучаван на изданцима у близини Рготине, где
седиментација започиње од хетанжа, за време келовеј–горња јура таложе се платформни карбонати.
Инфра-гетик је документован на профилима Добре (Песача) и алохтоним седиментима у близини Шту-
бика. Главна карактеристика Инфра-гетика су горњојурско вулканско-седиментне творевине Вратар-
ничке серије. Јурска Мезијска платформа је проучавана код Доњег Милановца и Новог Корита у
Србији и Горнобелотинског рова у Бугарској. Урађена је корелација у области Вршке Чуке са обе
стране границе и код села Рабиша (пећина Магура у Бугарској). Приказана је ревизија јурских седи-
мената у Бугарској, код Видинског хорста, који су проучавани на Белоградчиском, Горње Белотинском,
Белимелском и Михајловградском рову. Седиментација у Видинском хорсту започиње у различитим
деловима средње јуре, а у Михајловградском рову за време хетанжа (доња јура) где се седиментација
одвијала у релативно дубоководној средини. Јужно се одвијала плитководна седиментација на јурском
Вратца гребену, на јужном крилу Михајловградског рова. 

Кључне речи: Јура, североисточна Србија, северозападна Бугарска, корелација, литостратиграфске
јединице. 
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Introduction

It is well known that the rock strata – sedimentary,
igneous or metamorphic are organized in lithostrati-
graphic units based on macroscopically discernable
lithologic properties or combination of lithologic prop-
erties and their stratigraphic relations. Often these units
cross the state boundaries. However, it is the general
practice that on geological maps, the lithostratigraphic
units from the two sides of a state border are different
and have different names. This is also the case with the
Jurassic lithostratigraphic units on the two sides of the
Serbian/Bulgarian state boundary. Our aim is to make
correlations of the Jurassic lithostratigraphic units from
the two sides of this state border. For the beginning, in
the literature existing trans-border units (TCHOUMA-
TCHENCO et al. 2006a, 2008) are correlated. With the
present paper, this stage of the correlation in the north-
east Serbia/north-west Bulgaria is finished. The second
step, must be, after an analysis of all data, to replace the
later names of the lithostratigraphic units by the earlier
ones, other considerations being equal, following, in
general, the principle of reasonable priority. In this way,
the exigencies of the International Stratigraphical Gui-
de (SALVADOR 1994; “Relation of Names to Political
Boundaries”) will be satisfied.

The Jurassic sediments within the framework of the
study area of eastern Serbia and western Bulgaria enter
the following large palaeogeographic units (TCHOUMA-
TCHENCO et al. 2006a, 2008) (from west to east): the
Getic (Dragoman Jurassic Pale horst in Bulgaria and
Karpatikum in Serbia), divided into two sub-units –
Eastern and Western Getic (TCHOUMATCHENCO et al.
2008) based on the presence (in Eastern Getic) or
absence (in Western Getic) of Liassic sediments; the
Infra-Getic Unit (Izdremets Jurassic Palaeograben in
Bulgaria and Stara Planina–Poreč Unit in Serbia); the
Moesian Platform. The purpose of this paper is the cor-
relation of the Jurassic sediments across the state bor-
der in north-east Serbia and north-west Bulgaria. 

The Serbian lithostratigraphic units have been de-
scribed by D. Rabrenović, V. Radulović, N. Malešević
and B. Radulović with the participation of P. Tchouma-
tchenco and of the Bulgarian, by P. Tchoumatchenco.

Jurassic Lithostratigraphic units

Nota Bene. The number in the description of the
lithostratigraphic units corresponds to the number of
the lithostratigraphic units in Figures 1, 2, 3; N - indi-
cates that the beds are not nominated.

Getic Palaeogeographic Unit

The Getic is developed on the back-ground of the
Serbo-Macedonian – Thracian Massif. During the Ear-

ly Jurassic the whole territory represents dry land. In
eastern Serbia in this unit enters large parts of the Car-
patho–Balkan region of ANDJELKOVIĆ et al. (1996). In
study area enters only the East Getic Unit, where the
sedimentation in the vicinities of Rgotina started in
the Early Jurassic.

Rgotina section (Figs. 1: Sb-1, 2). Here were de-
posited: (N 1) – sandstones with conglomeratic peb-
bles (Hettangian–Sinemurian); (1) – Rtanj brachio-
pod beds (ANDJELKOVIĆ et al. 1996): bioclastic lime-
stones, marls (Pliensbachian, analogous to the Ozi-
rovo Formation); (N 2) – grey sandstones (Toarci-
an–Aalenian); (N 3) – grey sandstones in the base
intercalated by a bed of grey limestone (Bajocian);
(2) – Rgotina Beds (ANDJELKOVIĆ et al. 1996; analo-
gous to the Gulenovci Beds); in the base (2a) – alter-
nation between reddish limestones and grey sand-
stones (Upper Bajocian–Bathonian) and (2b) – red
limestones with some corals (Upper Bathonian–Lo-
wer Callovian; analogous to the Polaten Formation in
Bulgaria); (3) – Basara Limestones (Andjelković et
al. 1996): grey limestones with chert nodules (Middle
Callovian; similar to the Belediehan Formation), on
their base is exposed a bed (3a) with many Macro-
cephalites sp. (Lower Callovian; analogous to the
Sokolov Venets Zoogenous Marker in Bulgaria);
(4) – Vidlič limestones (ANDJELKOVIĆ et al. 1996):
grey to blue, well bedded, limestones (Middle Call-
ovian–Kimmeridgian (p. p.); analogous to the Javo-
rets and Gintsi formations); (5) – Crni Vrh Limesto-
nes (ANDJELKOVIĆ et al. 1996): white to reddish reef
and sub-reef limestones, with corals, gastropods, etc.
(Tithonian–?Berriasian; analogous to the Slivnitsa
Formation in Bulgaria).

Infra-Getic Palaeogeographic Unit

During the Jurassic, the Supra-Getic and the Getic
units developed on the framework of the Thracian
Massif, which had been separated from the other large
palaeogeographic unit, the Moesian Platform, by the
Infra Getic Unit with a relatively deep water sedimen-
tation since the Hettangian. In the study area, the sed-
iments of the Infra-Getic crop out in the region of the
Dobra Village (Pesača River, etc.), the Štubik Village
and the Vratarnica Village.

Dobra–Pesača (Figs. 1: Sb-2, 2) (VESELINOVIĆ

1975; ANDJELKOVIĆ 1975). (N-4) – quartz sandstones
at the base with quartz conglomerates, locally with
coal (N-5) (Lower Liassic); (N-6) – quartz, calcareous
sandstones to sandy limestones with brachiopods and
bivalves (Middle Liassic); (N-7) – quartz sandstones
without fossils (Toarcian?); (N-8) – sandy limestones
and clays (Aalenian–Bajocian).

Štubik (Figs. 1: Sb-3, 2) (ANDJELKOVIĆ 1975; AN-
DJELKOVIĆ et al. 1996). (6) – Štubik clastites: quartz,
thick bedded, reddish to whitish sandstones (Aaleni-
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an–Bajocian (p. p.)) – Krajina (analogous to the Gra-
dets Formation); (7) – Štubik “Posidonya” beds with
two horizons with “Posidonia”: (7a) – First horizon
with “Posidonia” alpina - fine grained sandstones;
(7b) Thick bedded sandstones; (7c) – Second horizon
with “Posidonia” alpina - grey marls and marly sand-
stones (Bajocian–Lower Callovian; no analogy in
Bulgaria); (8) – Štubik limestones: grey, thick bedded
limestones (Middle Callovian–Kimmeridgian; proba-
bly analogous to the Javorets Formation). 

Vratarnica (Figs. 1: Sb-7, 2) (ANDJELKOVIĆ 1975;
ANDJELKOVIĆ et al. 1996; ANDJELKOVIĆ & MITROVIĆ-
PETROVIĆ 1992). (9) – Vratarnica volcanogenous-sed-
imentary series: argillites, marls, sandstones and rare
calcarenites and limestones with calcareous olistolites
(Late Tithonian–?Berriasian; no analogy in Bulgaria)
(Figs. 4A–C).

Moesian Platform Palaeogeographic Unit

The Moesian Platform is a crustal block, located be-
yond the south-western margin of the European craton. It
was divided during the Jurassic (according PATRULIUS et
al. 1972; SAPUNOV et al. 1988) into three parts: the West
and East Carbonate Moesian Platforms separated by the
Central Moesian Basin. Herein, only the West Moesian
Platform, the sediments of which crop out from the two
sides of the Bulgarian/Serbian state border, is studied. To
west, it is limited by the Infra-Getic Unit.

The West Moesian Platform is structured by the
Vidin Horst and the Vratsa Horst separated by the
Mihaylovgrad Graben (with its Gornobelotintsi–Novo
Korito Branch – Basin (Graben)). 

The Vidin Horst (SAPUNOV et al. 1988) is the
north-western part of the West Moesian Platform and
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Fig. 1. Sketch map of the locations of the Jurassic outcrops. Legend: Bg-0, Vrashka Chuka; Bg-1, Magura (Rabisha
Village); Bg-2, Granitovo Village (Gradishte Peak); Bg-3, Belogradchik–Railway Station Oreshets; Bg-4, Belogradchik
–TV Tower; Bg-5, Yanovets Village; Bg-6, Dolni Lom Village; Bg-7, Prevala – Mitrovtsi Villages; Bg-8, Gaganitsa
Village; Bg-9, Gaganitsa Lake; Bg-10, Nikolovo Village (Shugovitsa River); Bg-11, Vratsa (Ledenika Cave); Bg-12,
Kamenna Riksa – Vinishte Villages; Bg-13, Gorno Belotintsi Village (Nechinska Bara River); Sb-1, Rgotina Village; Sb-
2, Dobra Village (Pesača River); Sb-3, Štubik Village; Sb-4, D. Milanovac Town; Sb-5, Vrška Čuka; Sb-6, Miroč; Sb-7,
Vratarnica Village.
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Fig. 2. Trans-border (north-east Serbia/north-west Bulgaria) correlation of the Jurassic lithostratigraphic units. Lithology: 1,
conglomerates and sandstones; 2, sandstones; 3, coal; 4, sandy and bioclastic limestones; 5, limestones; 6, thin bedded lime-
stones; 7, thick bedded limestones; 8, reddish limestones; 9, clayey limestones; 10, nodular and/or lithoclastic limestones;
11, black shales; 12, argillites; 13, cherts nodules; 14, olistolites; 15, with “Posidonia”; 16, non-nominated beds; 17, sub-
marine lack of sedimentation; 18, zoogenous limestones; 19, bioclastic and sandy limestones; 20, horizontal transition;
Lithostratigraphy: 21, transgressive boundary; 22, normal lithostratigraphic boundary; 23–56, nominated lithostratigraphic
units (explanation in the text).



is built up (from north to south) by the Gomotartsi
Step, the Belogradchik Step, the Belotintsi Step, the
Prevala Step and the Belimel Step. 

The Belogradchik Step (SAPUNOV et al. 1988).
During the Early Jurassic and the Aalenian, in the
Belogradchik Step of the Vidin Horst entered the Mi-
roč–Vrška Čuka Zone from NE Serbia and the Rabi-
sha–Vrahska Chuka Zone from NW Bulgaria, which
represented a dry land with a continental environment
– a terrigenous, coal bearing formation. During the
Bajocian, a large part was covered by sea water, in
which existed a shallow, sublittoral environment with
a sandy-pebbly bottom and agitated water with the
sedimentation of oligomictic sandstones and conglo-
merates, covered by the aleuritic marls. To the north of
Belogradchik Town, the sediments of the Bov Forma-
tion were subsequently eroded (under sub-marine con-
dition) and the Callovian part of the Javorets
Formation (micritic limestones) lied directly on the
Lower Bathonian parts of the Polaten Formation. 

Miroč Section (Figs. 1: Sb-6, 2) (ANDJELKOVIĆ &
MITROVIĆ-PETROVIĆ 1992). (21a–26a) The sediments
in the Miroč area are very similar to those of the Vrška
Čuka area and will be described together with them.

Vrska Čuka Section (Figs. 1: Sb-5, 2). (21) Vrat-
nac Limestones (ANDJELKOVIĆ et al. 1996): reef and
sub-reef limestones (Tithonian); (22) – Greben ammo-
nitic limestones (ANDJELKOVIĆ et al. 1996): clayey
nodular limestones with cherts (Middle Callovian–Ox-
fordian–Kimmeridgian); in the base (23a) – sandy lime-
stones with Macrocephalites macrocephalus (VESELI-
NOVIĆ 1975; ANDJELKOVIĆ et al. 1996; analogous to the
Bulgarian Sokolov Venets Marker (Lower Callovian));
(23) – Bujkovo sandstones (Bathonian); (24) – Staro
Selo Beds (ANDJELKOVIĆ et al., 1996): yellow marine
sandstones (Upper Bajocian–Bathonian); (25) – Vrška
Čuka coal beds (ANDJELKOVIĆ et al. 1996): yellow
sandstones, coal schists and coal (Aalenian–Bajocian);
(26) – Vrska Čuka clastites (Aalenian; ANDJELKOVIĆ et
al. 1996): quartz conglomerates and sandstones, lying
discordantly over Permian rocks.

Vrashka Chuka (Bg-0) – Rabisha (Magura) (Bg-1)
Sections (Figs. 1, 2, 3) (SAPUNOV & TCHOUMA-
TCHENCO 1995b). In the Bulgarian part of the Vidin
Horst were sedimented: (27) – the Magura Formation:
massive, light, organogenic (with bivalves, gastropods)
and biodetritic limestones (Upper Tithonian–lower part
of the Berriasian); (28) – the Glozhene Formation:
grey-whitish limestones (Middle Kimmeridgian–Ti-
thonian); (29) – the Gintsi Formation: grey, lithoclas-
tic to nodular limestones with many ammonites (Ox-
fordian–Kimmeridgian; (30) – the Javorets Forma-
tion: grey micritic limestones (Lower Callovian–Ox-
fordian); at the base, there are many ammonites, as a
breccia; (30a) – individualized as the Sokolov Venets
Zoogenous Marker; (31a) – syn-sedimentary break in
the sedimentation (Upper Bathonian); (32) – the Pola-
ten Formation, divided into two members: (32a) – the

Dessivitsa Member: built up of sandy, biodetritical
limestones with ferrous ooids and quartz pebbles (Lo-
wer Bathonian); (32b) – Vratnitsa Member: grey to
grey-beige calcareous sandstones with single quartz
conglomerate pebbles and sandy limestones (Lower
Bathonian); Kichera Formation: (33) – Oreshets
Member: sandstones, yellowish, clayey, calcareous
(Upper Bajocian); (34–35) – coarse grained sandsto-
nes, in the basal part, conglomeratic – non-divided
lower part of the Kichera Formation (analogous to the
Granitovo and Kreshtenitsa Members (Aalenian–Ba-
jocian); (36) – yellow sandstones and grey to dark-
grey sandy shales with coal substance - continental
coal-bearing sediments, analogous to the continental
sediments of Vrashka Chuka (Aalenian–?Toarcian);
from the Vrashka Chuka Section (Bg- 0); (37) – the
Vrashka Chuka Member of the Kichera Formation:
the base is structured by sandstones, interbedded with
clays; above follow three coal beds, followed by clays
and sandstone (Aalenian); (38) – the Kiryaevo Mem-
ber of the Kichera Formation: alternation of sand-
stones and clays (Aalenian–?Toarcian). Substratum:
Late Carboniferous Stara Planina granodiorites. 

Granitovo Section (Figs. 1: Bg-2, 3). The section
is situated to the north-east of the Granitovo Village,
on the slope of Gradishte Hill - western part of the So-
kolovo Venets Peak. Here crop out: (27a) – the Magu-
ra Formation: grey, organodetritic, thick-bedded lime-
stones (Upper Tithonian–lower part of the Berriasian);
(28a) – the Glozhene Formation: grey-white, well
bedded limestones (upper part of the Lower–Mid-
dle–Upper Tithonian); the Gintsi Formation, divided
into (29a) – “Upper nodular limestones”: red nodular
limestones (Upper Kimmeridgian–Lower Tithonian);
in these sediments exist a west inclined fold (Fig. 4D),
in many places, passes to a west-directed inverse fault
(Fig. 4E), probably due to a sub-marine slump; (29ab)
– “Grey quarry limestones”: grey micritic limestones,
intercalated by grey lithoclastic limestones (Oxfor-
dian–Lower Kimmeridgian); (29ac) – “Lower nodular
limestones”: red to grey lithoclastic limestones, in
some beds with many ammonites and belemnites
(Middle Callovian–Lower Oxfordian); (30a) – the So-
kolov Venets Zoogenous Marker of the Javorets For-
mation: calcareous zoogenic (ammonitic, belemnitic,
etc.) breccia, upwards the ammonites became rarer
(Lower Callovian?); (31a) – syn-sedimentary break in
the sedimentation; the Bov Formation: (31-1a) – Vere-
nitsa Member: grey aleuritic limestones with rare am-
monites (lower part of the Upper Bathonian); (31-2a) –
Gornobelotintsi Member: grey to brown aleuritic mar-
bles with ammonites; the Polaten Formation: (32a) –
the Desivitsa Member: grey bioclastic and sandy li-
mestones (Lower Bathonian) and (32b) – the Vratni-
tsa Member: grey bioclastic and sandy limestones, in
the base up to conglomerates (Upper Bajocian–Lower
Bathonian); the Kichera Formation: (33a) – the Ore-
shets Member: yellow, medium grained sandstones
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with calcareous cement (?Bajocian); (34a) – the Gra-
nitovo Member: reddish to brownish gravelitic sand-
stones with rare quartz pebbles, well rounded (Bajo-
cian); (35a) – the Kreshtenitsa Member: white grav-
elitic sandstones (?Aalenian); (36a) – the Venets
Member: probably continental sandstones and con-
glomerates (analogous to the Kiryaevo Member of the
Kichera Formation and to the Vrška Čuka clastites
(Aalenian–?Toarcian). Substratum: the Toshkovo For-
mation - Middle Triassic limestones.

Belogradchik–Railway Station Oreshets section
(Figs. 1: Bg-3, 3) (SAPUNOV & TCHOUMATCHENCO

1995e). The section is located along the road Belo-
gradchik–Railway Station Oreshets. Here are located
the holostratotypes of the members of the Kichera
Formation and of the Sokolov Venets Zoogenous
Marker. (27b) – the Magura Formation (for SAPUNOV

& TCHOUMATCHENCO 1995e – the Slivnitsa Forma-
tion): grey to whitish thick bedded limestones (Ber-
riasian). It is covered by the Simeonovo Formation
(NIKOLOV & RUSKOVA 1989) – Urgonian type lime-
stones with many special “nodules” in them (Upper
Hauterivian–Aptian). This type urgonian sediments is
developed only in the region of the Oreshets Village,
deposited in a very active environment, which existed
especially on the Belogradchik Step (horst); (28b) –
the Glozhene Formation: grey to whitish clearly bed-
ded micritic limestones with nodules or discontinued
beds of chert (upper part of the Lower Tithonian–Up-
per Tithonian); the Gintsi Formation is with three
packets: (29ba) – “Upper nodular limestones”: red
nodular limestones (Upper Kimmeridgian–Lower
Tithonian); in these sediments exist a west directed
inverse fault (Fig. 4F), probably due to a sub-marine
slump; (29bb) –”Grey quarry limestones”: grey micrit-
ic limestones, intercalated by grey lithoclastic lime-
stones (Oxfordian–Lower Kimmeridgian); (29bc) –
“Lower nodular limestones”: red to grey lithoclastic
limestones, in some beds with many ammonites and
belemnites (Middle Callovian–Lower Oxfordian);
(30ab) – the Javorets Formation, here, it is represent-
ed by the Sokolov Venets Zoogenous Marker. The
type section is situated here, along the road Belograd-
chik–Railway Station Oreshets (Fig. 5A), described by
STEPHANOV (1961), rediscribed by SAPUNOV & TCHOU-
MATCHENCO (1995e) and by BELIVANOVA & SAPUNOV

(2003). After STEPHANOV (1961), here are exposed
two beds – No. 6–7. Bed 7 (the upper) (Fig. 4E):
thickness 0.30 m, brown-red limestones with ferrous
hydroxide ooids: Macrocephalites macrocephalus
(SCHLOTHEIM) (abundant), Hecticoceras hecticum
(REINECKE) (rare), Choffatia spirorbilis (BONCHEV &
POPOV). Bed 6 (the lower): thickness 0.12 m, yellow-
ish-red clayey limestones (Fig. 5B) with scattered
ooliths and with large flat-spherical lenticular ferrous
hydroxide nodules, up to 25 cm in diameter around
Bathonian calcareous pieces or Callovian ammonites
- Macrocephalites macrocephalus (SCHLOTHEIM) (fre-

quent) and others ammonites. In the two beds, there
are many Perisphinctidae, Phylloceratidae, Litocerati-
dae, etc.; (31b) – sub-marine gap in the sedimentation,
between the Lower Bathonian and the redeposited
Lower Callovian sediments. The Polaten Formation is
divided into two members: (32a) – the Desivitsa Mem-
ber: built of sandy, biodetritical limestones with ferrous
ooids and quartz pebbles with many ammonites (SAPU-
NOV & TCHOUMATCHENCO 1995e); (32b) – the Vratnitsa
Member: structured by grey to grey-beige calcareous
sandstones with single quartz conglomerate pebbles
and sandy limestones with many ammonites (SAPU-
NOV & TCHOUMATCHENCO 1995e). The upper and lo-
wer surfaces are transitional. In both of them, STE-
PHANOV (1961) found ammonites, which indicated the
Lower Bathonian Zigzag Zone; The Kichera Forma-
tion: (33b) – Oreshets Member: yellow, medium gra-
ined sandstones with calcareous cement (?Bajocian);
(34b) – the Granitovo Member: reddish to brownish
gravelitic sandstones with rare quartz pebbles, well
rounded (Bajocian); (35b) – the Kreshtenitsa Mem-
ber: white gravelitic sandstones (?Aalenian); (36b) –
the Venets Member: probably continental sandstones
and conglomerates, (analogous to the Vrashka Cuka
Member and Kiryaevo Member of Kichera Forma-
tion) (Aalenian and ?Toarcian). Substratum – the To-
shkovo Formation (Middle Triassic limestones).

Gornobelotintsi–Novokorito Graben (Basin)
(Belotintsi Step) (SAPUNOV et al. 1988). During the
Early Jurassic, this was also an area of continental
sedimentation. At the beginning of the Bajocian start-
ed the formation of a new graben with sandy sedimen-
tation under conditions of a shallow sublittoral envi-
ronment with a sandy bottom and agitated water dur-
ing the beginning of the Bajocian – the Gornobelo-
tintsi–Novo Korito Graben. At the end of the Bajo-
cian–Bathonian–Early Callovian, in it existed the con-
ditions of a deep sublittoral environment with a
muddy bottom and slightly agitated water with the
sedimentation of marls, interbedded by clayey lime-
stones. During the Middle Callovian–Late Jurassic
started a stage of bathymetric differentiation and pe-
lagic micritic and nodular limestones were sediment-
ed. In east Serbia, will be described the sediments
near Milanovac–Novo Korito and in Bulgaria, the Be-
logradchik TV Tower, Yanovets, Dolni Lom and Gor-
nobelotintsi sections in the Gornobelotintsi Graben
are described herein.

Belogradchik TV Tower Section (Figs. 1: Bg-4,
3). The section is along the road to the TV Tower, but
the Magura (27c) (Upper Tithonian–Berriasian) and
the Glozhene (28c) (upper part of Lower–Middle–Up-
per Tithonian) Formations are covered by a forest and
do not crop out. The Gintsi Formation is built up of
three packets: (29ca) – “Upper nodular limestones”
(Middle Kimmeridgian–Lower Tithonian); in these
sediments there is an inverse fault, inclined to SW,
probably due to a sub-marine slump; (29cb) – “Middle
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Fig. 3. Temporal-facial connections of the Jurassic lithostratigraphic units in NW Bulgaria (modified after TCHOU-
MATCHENCO 1978; SAPUNOV & TCHOUMATCHENCO 1995k, 1995l, 1995m; TCHOUMATCHENCO et al. 2011). Legend: 1, Substra-
tum (Triassic sediments); 2, continental Jurassic sediments; 3, Kostina Formation; 4, Dolnolukovit Formation; 5, Bukorovtsi
Formation; 6, Ozirovo Formation; Etropole Formation: 7, Nefela Member; 8, Stefanets Member; 9, Shipkovo Member; 10,
Kichera Formation; Polaten Formation: 11, Yanovets Member; 12, Vratnitsa Member; 13, Desivitsa Member; 14, Polaten-
Bov Formation; Bov Formation: 15, Gornobelotintsi Member; 16, Verenitsa Member; 17, Sokolov Venets Marker of the
Javorets Formation; 18, Javorets Formation; 19, Gintsi Formation; 20, Glozhene Formation; 21, Brestnitsa Formation; 22,
sub-marine break in the sedimentation; 23, Shugovitsa Slump; 24, Granitovo angular discordance; 25, number under which
the lithostratigraphic units are described in the text.



quarry limestones” with many cherts (Oxfordian–Lo-
wer Kimmeridgian); (29cc) – “Lower nodular lime-
stones” (Middle Callovian–Lower Oxfordian): beige
to white nodular micritic limestones; (30ac) – the
Sokolov Venets Marker of the Javorets Formation,
2–3 cm, blackish to grey marls (?Lower Callovian);
(31c) – sub-marine gap in the sedimentation; the Bov
Formation: (31-1) – the Verenitsa Member: alterna-
tion between micritic beige limestones and bei-
ge–grey aleuritic marls (Upper Bathonian–lowermost
Lower Callovian); (31-2) – the Gornobelotintsi Mem-
ber: grey-greenish marls with rare calcareous interca-
lations (Middle–Upper Bathonian); the Polaten For-
mation: (32ad) – the Desivitsa Member: grey sandy
limestones with crinoids (Lower Bathonian); (32bd) –
the Vratnitsa Member: grey sandy limestones to cal-
careous sandstones with many ammonites, well-pre-
served, non-flattened, probably resedimented (Lower
Bathonian – Zigzag Zone); the Kichera Formation:
(33c) – the Oreshets Member: calcareous sandstones
(purely exposed (Bajocian); (34c) – the Granitovo
Member: reddish sandstones and conglomerates (Ba-
jocian); (35c) – the Kreshtenitsa Member: white sand-
stones (?Aalenian); (36c) – the Venets Member: prob-
ably continental sandstones and conglomerates (Aale-
nian and ?Toarcian?). Substratum: the Toshkovo For-
mation - Middle Triassic limestones.

Yanovets Section (Figs. 1: Bg-5, 3) (SAPUNOV &
TCHOUMATCHENCO 1995f). Located at 2 km west of
the Yanovets Village, Belogradchik community. The
Magura (27d) (Upper Tithonian–Berriasian) and the
Glozhene (28d) (Middle–Upper Tithonian) Formati-
ons are covered by a forest and do not crop out. The
Gintsi Formation is built up of three packets: (29da) –
“Upper nodular limestones” (Middle Kimmeridgi-
an–Lower Tithonian); in these sediments, there is an
inverse fault, inclined to the SW; (29db) – “Middle
quarry limestones” with many cherts (Oxfordian–Lo-
wer Kimmeridgian); (29dc) – “Lower nodular lime-
stones” (Middle Callovian–Lower Oxfordian): beige
to white nodular micritic limestones; (30d) – the So-
kolov Venets Marker of the Javorets Formation is cov-
ered by a talus gravity accumulation; the Bov For-
mation: (31-1d) – the Verenitsa Member: grey to
greenish aleuritic marls, in alternation with rare beds
of clayey limestones (Upper Bathonian–lowermost
Lower Callovian); (31-2d) – the Gornobelotintsi
Member: grey-greenish aleuritic marls (Middle–Up-
per Bathonian); the Polaten Formation: (32ad) – the
Desivitsa Member: grey to dark grey aleuritic and bio-
detritic limestones, and in the base, irregular alterna-
tion between aleuritic, oolithic limestones and marls
(Lower Bathonian); (32bd) – the Vratnitsa Member:
grey coarse-grained biodetritic limestones with nu-
merous quartz grains, passing into calcareous sand-
stones (uppermost Upper Bajocian–Lower Bathoni-
an); (33ad) – the Yanovets Member: pink, crinoidal
limestones with single fragments of bryozoans, echi-

nids and oncolites; in the basal part, grey to grey-pink-
ish sandy limestones, with numerous pebbles of quartz
or sandstones, built almost entirely by bryozoan frag-
ments (Upper Bajocian); the Kichera Formation:
(34d) – the Granitovo Member: red, coarse-grained
sandstones with numerous quartz pebbles (Bajocian);
(35d) – the Kreshtenitsa Member: light grey to
whitish medium grained sandstones with planar cross-
bedding in some beds (Aalenian); (36d) – the Venets
Member: no outcrops. Substratum: reddish sandstones
and conglomerates of the Lower Triassic Petrohan
Terrigenous Group.

Dolni Lom Section (Figs. 1: Bg-6, 3) (SAPUNOV &
TCHOUMATCHENCO 1995g). The section starts near the
cemetery of Dolni Lom Village and continues across
the quarry and the hill to west of the village. (27e) – the
Magura Formation (Slivnitsa, SAPUNOV & TCHOUMA-
TCHENCO 1995g): alternation between thick bedded
and medium bedded micritic and biomicritic lime-
stones (Upper Tithonian–Berriasian); (28e) – the Glo-
zhene Formation: alternation between micritic thin
and medium bedded limestones and, in the basal part,
lithoclastic limestones (Lower–Upper Tithonian); the
Gintsi Formation: (29ea) – “Upper Nodular limesto-
nes”: grey to reddish nodular and lithoclastic lime-
stones alternating with grey micritic limestones (Up-
per Kimmeridgian–Lower Tithonian); in this packet,
there is an angular discordance; (29eb) – “Grey Mi-
critic (Quarry) Limestones”: micritic grey limestones
in alternation with lithoclastic limestones containing
grey chert (Oxfordian–Lower Kimmeridgian); (29ec)
– “Lower Nodular Limestones”: grey lithoclastic li-
mestones alternating with micritic limestones (Middle
Callovian–Oxfordian); these lithoclastic limestones
are in angular contact with sediments of the Verenitsa
Member; the Bov Formation: (31-1e) – the Verenitsa
Member: alternation between grey-greenish aleuritic
marls and grey micritic limestones, Macrocephalites
sp. indet. (Upper Bathonian–Lower Callovian); (31-2e)
– Gornobelotintsi Member: grey-greenish aleuritic
marls, purely exposed (Upper Bathonian); the Polaten
Formation: (32ae) – the Desivitsa Member: grey to
dark-grey biodetritic limestones with chert nodules
(Upper Bathonian); below, red to brown, oolithic, fer-
ruginous limestones – “the Coarse Oolite Horizon”
(STEPHANOV & TZANKOV 1970) (condensation of the
Lower Bathonian Zigzag Zone and the Middle Batho-
nian Subcontractus Zone); (33ae) – the Vratnitsa Mem-
ber: grey biodetritic, slightly sandy limestones (upper
part of the Lower Bathonian – upper part of the Upper
Bajocian); (36e-34e) – the Kichera Formation (not di-
vided): grey–beige to whitish sandstones (?uppermost
Upper Toarcian–lowermost part of the Upper Bajo-
cian). Substratum: the Petrohan Terrigenous Group
built of white to greenish sandstones with mica (Lo-
wer Triassic).

Novo Korito (Figs. 1: Sb-8, 2)–D. Milanovac
(Figs. 1: Sb-4, 2) Sections (ANDJELKOVIĆ et al. 1996).
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The sedimentation in the two areas was analogous
during the Late Jurassic and the Callovian and dif-
fered only during the Middle Jurassic. Here was
deposited the following sediments: (10) – Novokorito
limestones: clayey biomicrites and dolomitic biomi-
crites with ammonites, Saccocoma and calpionelids -
in the upper parts (Kimmeridgian–Tithonian) (analo-
gous to the Glozhene Formation); (11) – Greben am-
monitic limestones (ANDJELKOVIĆ et al. 1996): grey,
clayey biomicrites to dolomitic limestones, nodular,
with cherts (Middle Callovian–Oxfordian), analogous
to the Bulgarian Gintsi Formation; (12) – Staro Selo
beds: grey micritic limestones with cherts nodules
(Callovian; analogous to the Bulgarian Javorets For-
mation); (12a) – Staro Selo beds: red and reddish fer-
rous limestones (0.20 m thick) with a rich association
of ammonites - Macrocephalites macrocephalus, etc.
(ANDJELKOVIĆ 1975; ANDJELKOVIĆ et al. 1996) (Lo-
wer Callovian, analogous to the Bulgarian Sokolov
Venets Zoogenous Marker in this paper) and in
Ribnica stream - grey-greenish clay and limestones
with cherts with Macrocephalites (ANDJELKOVIĆ

1975). During the Middle Jurassic, a differentiation
between the sections of D. Milanovac and Novo
Korito commenced. In D. Milanovac (Figs. 1: Sb-4,
2) sedimented: (13) – the Staro Selo Beds
(ANDJELKOVIĆ et al. 1996): in the upper part (13b) –
yellow to reddish sandstones (Bathonian; no analogy
in Bulgaria) and in the lower part (13a) – sandy
oolithic limestones (Bajocian; analogous to the
Vratnitsa Member of the Polaten Formation in
Bulgaria); (14) – Staro Selo clastites (ANDJELKOVIĆ et
al. 1996) – conglomerates and sandstones (Aalenian;
analogous to the Kichera Formation). In the Novo
Korito Section, during the Bajocian and the Batho-
nian, sedimented (18a) – grey-greenish aleuritic marls
(locally with many Zoophycos) (horizontal analogue
to the Bulgarian Gornobelotintsi Member of the Bov
Formation). 

Gornobelotintsi (Nechinska Bara River) Section
(Fig. 1: Bg-13, 3) (SAPUNOV et al. 1988; SAPUNOV &
TCHOUMATCHENCO 1995d). Here, the following Juras-
sic sediments were deposited: (15) – the Glozhene
Formation: well-bedded micritic limestones (slightly
lithoclastic in the base) (Middle–Upper Tithonian);
the Glozhene Formation is covered by thick bedded
limestones, which TCHOUMATCHENCO (2002) assigned
to the Magura Formation with Berriasian age; in its
uppermost parts. there are calcareous breccia-con-
glomerates; (16) – the Gintsi Formation: nodular and
lithoclastic limestones in three packets: (16c) – the
upper packet (“Upper nodular limestones”): reddish
nodular and lithoclastic limestones (Middle–Upper
Kimmeridgian – Lower Tithonian); (16b) – the mid-
dle packet: “Quarry limestones” - lithoclastic and mi-
critic limestones (Middle and Upper Oxfordian–Lo-
wer Kimmeridgian); (16a) – the lower packet
(“Lower nodular limestones”): grey nodular and litho-

clastic limestones (Upper Callovian–Lower Oxfordi-
an); (17) – the Javorets Formation: grey, medium bed-
ded limestones interbedded by thin bedded clayey li-
mestones (Middle Callovian); its lower boundary rep-
resents an angular disconformity, which is probably
one of the manifestations of the Sokolov Venets Marker
in the central part of the basin; (18b) – the Verenitsa
Member of the Bov Formation: medium bedded micrit-
ic and clayey limestones in alternation with marls with
Macrocephalites sp. (Lower Callovian); (18a) – the
Gornobelotintsi Member of the Bov Formation: marls
aleuritic (Bathonian – upper part of the Upper Bajoci-
an); (19) – the Polaten Formation, Vratnitsa Member:
sandy limestones and calcareous sandstones (Bajocian);
(20) – the Kichera Formation (non-subdivided): whitish
to yellowish quartz sandstones (Aalenian); it is possible
that, in the lowermost part the sandstones, could be
continental (analogous to the Venets Member).

Prevala Horst

Mitrovtsi–Prevala Sections (Figs. 1: Bg-7, 3)
(SAPUNOV & TCHOUMATCHENCO 1995h). The section
near the Mitrovtsi Village crops out as a cliff along the
road Montana Town–Belogradchik, along the Ogosta
River. The stratotype of the Desivitsa Member of the
Polaten Formation crop out in the Desivitsa Valley
between the villages Mitrovtsi and Prevala. (27f) – the
Brestnitsa Formation; in the region of NW Bulgaria, it
is connected in the horizontal direction with the
Magura Formation; it is composed of whitish to beige
massive biodetritic limestones (uppermost part of the
Upper Tithonian–Berriasian); (28f) – the Glozhene
Formation: represented by bright grey, grey-beige to
dark grey micritic limestones (middle part of the
Lower–Upper Tithonian); the Gintsi Formation;
(29fa) – “Upper Nodular limestones”: grey to reddish
nodular and lithoclastic limestones alternating with
grey micritic limestones (Upper Kimmeridgian–Lo-
wer Tithonian); in this packet there is an angular dis-
cordance; (29fb) – the “Grey Micritic (Quarry) Li-
mestones”: micritic grey limestones in alternation
with lithoclastic limestones containing grey chert
(Oxfordian–Lower Kimmeridgian); (29fc) – the “Lo-
wer nodular limestones”: grey lithoclastic limestones
alternating with micritic limestones (Middle Callovi-
an–Oxfordian); (30f) – the Javorets Formation: grey,
predominantly thin-bedded, micritic limestones with
rare intercalation of lithoclastic limestones (Lo-
wer–Middle Callovian); (30af) – the Sokolov Venets
Marker of the Javorets Formation (Fig. 5C): (a) – red
to pink lithoclastic limestones; the lithoclasts are sur-
rounded by red marly cement (thickness 80 cm); (b) –
red to grey zoogenic (predominantly ammonitic) brec-
cia - Macrocephalites sp. (20 cm); (c) – laminated red,
ferruginous, calcareous marls - after Dr I. LAZAR

(perssonal communication, 2011), they are stromatoid

Trans-border (north-east Serbia/north-west Bulgaria) correlations of the Jurassic lithostratigraphic units 9



PLATON TCHOUMATCHENCO, DRAGOMAN RABRENOVIĆ, VLADAN RADULOVIĆ, NENAD MALEŠEVIĆ & BARBARA RADULOVIĆ10

Fig. 4. A, Vratarnica Series, the “matrix” of the formation, near the road south of Vratarnica Village, Zaječar District; B,
Vratarnica Series, olistolite of volcanogenous rock in the matrix, near the road south of Vratarnica Village, Zaječar District;
C, Vratarnica Series, olistolite of coarse grained whitish limestone (analogous to the Crni Vrh Limestones of east Serbia or
the Bulgarian Slivnitsa Formation) in the matrix, near the road south of Vratarnica Village, Zaječar District; D, Granitovo,
Gradishteto Hill, syn-sedimentary fold in the upper part of the Gintsi Formation; E, Reverse fault in the upper part of the
Gintsi Formation near Granitovo Village, Sokolov Venets Hill - in the upper part of the Gintsi Formation; F, reverse fault
in the upper part of the Gintsi Formation, near the road Belogradchik–Railway Station Oreshets.
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Fig. 5. A, Holotype section of the Sokolov Venets Zoogenous Marker, along the road Belogradchik–Railway Station
Oreshets, general view and upper bed No 7; B, Holotype section of the Sokolov Venets Zoogenous Marker, along the road
Belogradchik–Railway Station Oreshets, specimen from the lower bed No 6 – zoogenous breccia; C, Sokolov Venets
Zoogenous Marker, view of the outcrop on the cliff by the road near Mitrovtsi Village, Montana District; D, Sokolov Venets
Zoogenous Marker, view of the outcrop on the southern hill of the Gintski Venets (Cliff), near Gintsi Village, Sofia District,
folded uppermost bed of the Bov (Polaten?) Formation; the sediments of the Sokolov Venets Zoogenous Marker fully fill
the negative part of the ancient relief; in the right part of the photograph is seen the bed of the Polaten (Bov?) Formation
overlaid by zoogenous breccia of the Sokolov Venets Zoogenous Marker; E, Desivitsa Member of the Polaten Formation in
the Desivitsa Valley, near Prevala Village, Montana District; F, view of the Shugovitsa Slump; in the Shugovitsa River
Valley, near Nikolovo Village, Montana District, the folds are in the Gintsi and the Glozhene Formations.



constructions; (31f) – sharp, irregular surface, proba-
bly the result of a sub-marine break in the sedimenta-
tion (Middle Bathonian–Lower Callovian); Polaten
Formation: (32af) – the Desivitsa Member: red, fer-
ruginous limestones (Lower Bathonian); in the Desi-
vitsa Valley to the SE of Prevala Village is the strato-
type of the Desivitsa Member (Fig. 5E), built by: (c)
– violet-reddish micritic limestones with many ammo-
nites (1.20 m); (b) – red to rose micritic limestones, in
the basal part with irregular intercalation of red marls
(3.30 m) and in the base with a dark zoogenous oolitic
limestones (the “Prevala Beds”, STEPHANOV 1966).
This development of the Desivitsa Member – reddish
marls and limestones are close to the Klaus Schichten
from the Romanian and Serbian South Carpathian.
Substratum: the Iskar Triassic Carbonate Group – the
Cesmicka Formation (Lower Carnian).

Mihaylovgrad Graben (SAPUNOV et al. 1988)
(Figs. 1, 2, 3). This is a SW–NE negative palaeo-
structure, in which the Jurassic sediments show an
integrated section from the Hettangian up to the end
of the Early Cretaceous. To the east, it is connected
transitionally with the Central Moesian Basin and to
west, with the N–S oriented Infra-Getic Palaeogeo-
graphic Unit and in both of them existed analogous
palaeogeographic conditions. The transgression start-
ed with the deposition of oligomictic sandstones, fol-
lowed during the Pliensbachian by sandy bioclastic
limestones deposited also in a shallow sublittoral en-
vironment, but with a calcareous bottom (Gresten
facies – grosso modo). During the Aalenian and the
Bajocian, in the Mihaylovgrad Graben existed a deep
sublithoral environment when argilites of the facies
“black shales with Bositra–Possidonia alpina” were
deposited. During the Middle Callovian and the Late
Jurassic, micritic limestones (Middle Callovian–Mid-
dle Oxfordian) were deposited, followed by nodular
and lithoclastic limestones – “ammonitico rosso fa-
cies” (Late Oxfordian–Early Tithonian), lithoclastic
and micritic limestones (Middle–Late Tithonian) and
platform limestones (Late Tithonian–Berriassian). 

The section Gaganitsa Village is the section where
the complete development of the Jurassic sedimenta-
tion deposited in the central parts of the Mihaylovgrad
palaeograben crop out. The Gaganitsa Lake section
shows a lack of the upper part of the Gintsi Formation
and the Glozhene Formation. The section Vinishte
demonstrates the lateral changes connected with the
board of the palaeograben and the section Nikolovo –
the effect of a big slumping – the Shugavitsa Slump.

Gaganitsa Village Section (Figs. 1: Bg-8, 2, 3). In
the vicinities of Gaganitsa Village (SAPUNOV & TCHOU-
MATCHENCO 1995i), in the central parts of the Mihay-
lovgrad Palaeograben, were deposited: (39) – the Brest-
nitsa Formation (NIKOLOV & KHRISCHEV 1965) – Sliv-
nitsa Formation (after SAPUNOV & TCHOUMATCHENCO

1995i): light-grey to whitish, thick bedded limestones,
often containing corals, bivalves, gastropods (Nerinea),

etc. (Upper Tithonian–Berriasian); (40) – the Glozhene
Formation: dark to light grey micritic limestones, local-
ly lithoclastic in the base (Tithonian); (41–43) – the
Gintsi Formation: nodular and lithoclastic limestones
(Upper Callovian–Lower Tithonian); (41) – the “Upper
nodular limestones: red nodular limestones (Upper
Kimmeridgian–Lower Tithonian); (42) – the “Grey
quarry limestones”: grey micritic limestones, interca-
lated by grey lithoclastic limestones (Oxfordian–Lower
Kimmeridgian); (43) – the “Lower nodular limestones”:
grey lithoclastic limestones (Middle Callovian–Oxfor-
dian); (44) – the Javorets Formation: grey micritic,
often clayey limestones with nodules of chert (Lo-
wer–Middle Callovian); (30af) – the Sokolov Venets
Marker: grey aleuritic and oolitic limestones, contain-
ing numerous ammonitic fragments and glauconite
(thickness 1.40 m) with Hecticoceras (Brightia)
nodosum (BONARELLI), H. (B.) tenuicostatum ZEISS, H.
(B.) subnodosum (DE TSYTOVITCH), Choffatia villano-
ides (TILL); the Bov Formation: (45) – the Verenitsa
Member: alternation between greenish aleuritic marls
and thin beds of micritic limestones (Upper Bathonian);
(46) – the Bov/Polaten Formation: grey aleuritic marls
in alternation with silicificated micritic limestones
(analogous to the Gornobelotintsi Member) (Upper
Bajocian–Bathonian); the Etropole Formation is divid-
ed into three members: (47c) – Shipkovo Member: dark
grey to blackish shales (Lower Bajocian–Upper Bajo-
cian); the (47b) – Nefela Member: dark clayey silt-
stones (Lower Bajocian); (47a) – the Stefanets Mem-
ber: dark grey to black, slightly calcareous silty argil-
lites (Aalenian – lower part of the Lower Bajocian);
(48) – the Bukorovtsi Formation: slightly sandy clayey
marls with rare interbeds of clayey limestones
(Toarcian–Upper Pliensbachian); (49) – the Dolnilu-
kovit Formation: dark-grey sandy to bioclastic lime-
stones (lower part of the Lower Sinemurian – Upper
Pliensbachian); (50) – the Kostina Formation: fine- to
coarse-grained quartz sandstones (Hettangian).

Gaganitsa Lake Section (Figs. 1: Bg-9, 2, 3). This
section is situated 3 km south-east from the Gaganitsa
Village Section. Its sediments are the same as in the
Gaganitsa Village Section, but differs from the latter
by the fact that the thick bedded limestones with
debris of corals, gastropods, etc. of the Brestnitsa For-
mation lie directly on the reddish clayey lithoclastic
limestones of the middle packet of the Gintsi For-
mation; the uppermost part of the Gintsi Formation
and the limestones of the Glozhene Formation are
missing. The situation is the same in the east direc-
tion, on the Peak Ludeno and east wards. This is, after
P.T., the effect of the Shugovitsa Slump; the missing
parts of the section were slumped to north and now
crop out as big folds in the Shugovitsa River Valley
near the village of Nikolovo, Montana District, at a
distance of 16 km.

Kamenna Riksa–Vinishte Section (Figs. 1: Bg-12,
3) (SAPUNOV & TCHOUMATCHENCO 1995k). The Juras-
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sic sediments are poorely exposed in the section
between Kamenna Riksa Village–Zabarge Hill–Vini-
ste Village and the Kamiko Hill and the hills around it
(to the north of Vinishte Village). Here, the Brestnitsa
Formation is not developed and the Glozhene For-
mation is directly covered by the clayey limestones of
the Salash Formation. (40a) – The Glozhene Forma-
tion: grey micritic limestones, partially with litho-
clasts (Lower Tithonian–Berriasian); (41a–43a) – the
Gintsi Formation: predominantly grey to pinkish
lithoclastic limestones, intercalated by grey micritic
limestones; (44a) – the Javorets Formation: grey, pre-
dominantly micritic limestones (?Middle Callovian –
lower part of the Upper Oxfordian); (30af) – the So-
kolov Venets Zoogenous Marker: limestones with
ammonites and belemnites (Lower Callovian); The
Bov Formation: (45a) – the Verenitsa Member (not far
from here is situated the holostratotype): grey aleurit-
ic more or less calcareous marls (uppermost Upper
Bathonian (?) – Lower Callovian); (46a) – the Gorno-
belotintsi Member: grey aleuritic, clayey marls (Up-
per Bajocian–Upper Bathonian); (47d) – the Vratnitsa
Member of the Polaten Formation: grey sandy lime-
stones to calcareous sandstones with some brachio-
pods and belemnites (Upper Bathonian); (34e–35e) –
the Kichera Formation (homogenous): white to pink-
ish, locally ferruginous oligomictic sandstones (Aale-
nian–Upper Bajocian); (48–49) – the Ozirovo Forma-
tion: grey to pinkish sandy limestones to calcareous
sandstones, locally with rounded quartz pebbles, with
bivalves, brachiopods and ammonites (Pliensbachi-
an–Toarcian). The Ozirovo Formation is transgressive
over the Upper Triassic sediments. 

Nikolovo Section (Figs. 1: Bg-10, 3) (SAPUNOV &
TCHOUMATCHENCO, 1995k). The Lower and partly the
Middle Jurassic sediments were studied in the drill
cores of many bore holes. On the surface crop out the
sediments since the upper parts of the Etropole
Formation. In this section, the Jurassic sediments are
very similar to the Jurassic sediments developed in the
Gaganitsa Village Section. The difference between
them lies in the fact that the sediments of the Glo-
zhene Formations here are folded in a few horizontal
to reversed folds (40b) (Fig. 5F) to reverse faults
(TCHOUMATCHENCO & SAPUNOV 1998), which slid on
the surface, formed by the reddish lithoclastic lime-
stones of the Gintsi Formation – the Shugovitsa
Slump is probably the result of the slumping of these
sediments from the region of the Gaganitsa Lake
Section – the result of seismic shock.

Vratsa Horst (SAPUNOV et al. 1988). The dry land
in a continental environment under conditions of ero-
sion and denudation on the Vratsa Horst progressive-
ly diminished (destroyed during the Callovian) and
was encountered by a shallow and moderately deep
sublittoral environment with the sedimentation of san-
dy, bioclastic limestones (type of Gresten facies –
grosso modo) during the Early and part of the Middle

Jurassic (at the beginning of the Aalenian). During the
end of the Aalenian and the Early, Middle and the
early part of the Late Bajocian the conditions of a
deep sublittoral environment dominated with the sed-
imentation of silty argillites (facies of black shale with
Bositra–Possidonya alpina). At the end of the Late
Bajocian and the Bathonian, sandy bioclastic lime-
stone was deposited. During the Middle Callovi-
an–Middle Oxfordian, micritic limestones were depo-
sited, followed upwards by lithoclastic during the
Middle Oxfordian–Tithonian. During the Latest Late
Tithonian and the Berriasian, the conditions in the
Vidin and Vratsa Horsts, and in the Mihaylovgrad
(and in its branch, the Gornobelotintsi Graben)
became more or less uniform and thick bedded, some-
times bioclastic limestones were deposited.

Ledenika Cave (Figs. 1: Bg-11, 2). On the Vratsa
Horst the following sediments were deposited (SA-
PUNOV & TCHOUMATCHENCO 1995c, n): (51) – the Bre-
stnitsa Formation (Slivnitsa Formation, after SAPUNOV

& TCHOUMATCHENCO 1995c, n): massive, organoge-
nous–biodetrital and biohermic, pelletal–oolithic lime-
stones (Upper Tithonian–Lower Cretaceous); (52) –
the Glozhene Formation: thick bedded limestones
with biodetritus and lithoclasts (Middle Tithoni-
an–Berriasian); (53) – the Ledenika Member of the
Gintsi Formation (SAPUNOV in NIKOLOV & SAPUNOV

1977): thick bedded grey pelletal–oolithic limestones
with numerous intercalations of lithoclastic lime-
stones; they contain coral remains, echinoids spines,
bivalves (Upper Oxfordian, p. p. –Lower Tithonian);
(54) – the Javorets Formation: grey, micritic lime-
stones with rare intercalation of lithoclastic lime-
stones (Middle Callovian–lower part of the Upper
Oxfordian p. p.); (54a) – the Sokolov Venets Organo-
genous Marker: grey, micritic limestones, rich in glau-
conite in the basal part – Macrocephalites macroce-
phalus (SCHLOTHEIM) and Hecticoceras (Brightia)
tuberculatum (DE TSYTOVITCH) (Lower–Middle Callo-
vian); (55) – the Polaten Formation: grey sandy lime-
stones, in the base, a bed of conglomerates (0.15 m)
with pebbles of black shales (the Etropole For-
mation?) and Triassic limestones (Upper Bajoci-
an–Bathonian); (56) – the Etropole Formation (non-
subdivided): black shales (Aalenian–Bajocian); (57) –
the Ozirovo Formation: pink to reddish, ferruginous
sandy limestones (Upper Pliensbachian–Aalenian);
(58) – the Kostina Formation: grey, medium-bedded,
quartz sandstones to gravel-stones (Lower Pliens-
bachian–Upper Pliensbachian p. p.)

Notes on the Jurassic lithostratigraphy in
NW Bulgaria

In this paper, one of us (P. Tchoumatchenco) ex-
press some opinions on the lithostratigraphy of the
Jurassic which slightly differ from the “official”
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points of view of the Bulgarian lithostratigraghic
interpretation, expressed, e.g., in SAPUNOV & METO-
DIEV (2009) – “ Jurassic Geology”, Chapter 5.3 of the
“Mesozoic Geology of Bulgaria” and in many others
publications, of which P. TCHOUMATCHENCO is also a
co-author. They will be studied in stratigraphical
order.

Kostina Formation (SAPUNOV in SAPUNOV et al.
1967). It is used as in the original paper – quartz sand-
stones (Hettangian, some time up to the Lower
Pliensbachian).

Ozirovo Formation (SAPUNOV in SAPUNOV et al.
1967). Herein it is used as in the original paper; later
it was named “Homogenous Ozirovo Formation”,
without subdivision into members. Hence, it is the
Ozirovo Formation in the holostratotype (NACHEV et
al. 1963). In this meaning, the Ozirovo Formation has
a spotted distribution and is a very important palaeo-
geographic marker; it was deposited in shallow water
conditions in a sublittoral area, often with the forma-
tion of iron-bearing sediments in the limestones
(upper part of the Hettangian–Toarcian). It enters into
the Malaplanina carbonate group.

Dolnilukovit Formation (SAPUNOV 1983). It was
introduced as a member of the Ozirovo Formation.
Here, it is used as an independent lithostratigraphic
formation, built of bioclastic dark grey limestones. In
some localities, it contains a few lithostratigraphic
members: the Ravna, Romanovdol and Teteven mem-
bers. Maximal range: Sinemurian–Toarcian. This
Formation was sedimented in more quiet and deep
localities in the Early Jurassic Basin. It enters into the
Mala Planina carbonate group.

Bukorovtsi Formation (SAPUNOV in SAPUNOV et
al. 1967). Here, is restituted its original meaning as an
independent lithostratigraphic formation, as was cre-
ated by SAPUNOV (1967). The Formation is built of
clayey limestones and marls (Upper Pliensbachi-
an–Toarcian or the lower part of the Aalenian). The
Bukorovtsi Formation was sedimented in quiet and
relatively deep environments. It enters into the Mala
Planina carbonate group.

Etropole Formation (SAPUNOV in SAPUNOV et al.
1967). Black shales and argillites (similar to the
“Black Shales with Possidonia” in the Southern Alps).
In the study area, it is divided into three members: the
Shipkovo, Nefela and Stefanets Members. They enter
into the Chernivit terrigenous group.

Shipkovo Member (SAPUNOV & TCHOUMATCHEN-
CO 1989). Grey-blackish aleuritic argillites with
sideritic concretions (uppermost part of the Lower
Bajocian).

Nefela Member (SAPUNOV & TCHOUMATCHENCO

1989). Grey-blackish clayey aleurolites with sideritic
concretions (upper part of the Lower Bajocian–lower
part of the Upper Bajocian).

Stefanets Member (SAPUNOV & TCHOUMATCHENCO

1989). Grey-blackish aleuritic argillites with sideritic

concretions (Aalenian–lower part of the Lower Ba-
jocian).

Kichera Formation (STEPHANOV & TZANKOV

1970). Bright sandstones and conglomerates (Aaleni-
an–Upper Bajocian). In the study area, it is divided
into the following members: the Oreshets Member,
Granitovo Member, Venets Member, Kiryaevo Mem-
ber and Vrashka Chuka Member.

Oreshets Member (STEPHANOV & TZANKOV 1970).
Brownish-beige non-calcareous to feebly calcareous
sandstones (middle and upper parts of the Upper
Bajocian).

Granitovo Member (STEPHANOV & TZANKOV

1970). Brown-reddish sandstones and conglomerates
(Lower Bajocian–lower part of the Upper Bajocian).

Venets Member (TCHOUMATCHENCO 1978). Grey-
pinkish conglomerates, gravelitic sandstones, pinkish
clays (probably horizontal transition into the Kiryaevo
Member) (?Aalenian). 

Kiryaevo Member (TCHOUMATCHENCO 1978).
Continental sandstones and conglomerates (lower part
of the Aalenian).

Vrashka Chuka Member (TCHOUMATCHENCO

1978). Alternation between clays, coals and sand-
stones (Aalenian – ?uppermost part of the Toarcian).

Polaten Formation (STEPHANOV 1966). In north-
western Bulgaria, it is divided into three members: the
Yanovets, Vratnitsa and Desivitsa members. They
enter into the Mala Planina carbonate group.

Yanovets Member (TCHOUMATCHENCO 1978). Ba-
sed on pinkish limestones and calcareous sandstones
(Upper Bajocian).

Vratnitsa Member (STEPHANOV 1966). It is built
of calcareous sandstones to sandy limestones. The lec-
tostratotype is described by TCHOUMATCHENCO (1978)
(upper part of the Lower Bajocian–lower part of the
Bathonian).

Desivitsa Member (STEPHANOV 1966). TCHOUMA-
TCHENCO (1978) gave to these sediments the range of
Formation which SAPUNOV & TCHOUMATCHENCO

(1986) accepted for them, the range of one marker – the
Desivitsa Oolite Marker. Herein, the original meaning
of the beds of the Polaten Formation, i.e., above the
Vratnitsa Member and below the Bov Formation, in
which exists a local Oolite marker in the lower parts
of the Desivitsa Member, is returned. It is not logic to
have in the Polaten Formation in NW Bulgaria, in the
base, a Vratnitsa Member, an Oolite Marker and the
Polaten Formation. In the Desivitsa Valley, where
these sediments are better developed, in the base exist
a bed with oolites and above it, red micritic limestones
and marls (Fig. 5E), which are the most important part
of this Member. This is the reason for the return to the
wider meaning, which was introduced by TCHOUMA-
TCHENCO (1978) (middle part of the Lower Batho-
nian–lower part of the Upper Bathonian). These sedi-
ments were deposited in a shallow part of the basin,
with relatively strong water movement. The Desivitsa
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Member of the Polaten Formation is the probable
equivalent of the Klaus Schichten in the Southern
Carpathians.

Bov Formation (SAPUNOV 1969). It is characte-
rised by clayey limestones and marls (maximal range
Upper Bajocian–Middle Callovian). Often it is divid-
ed in two members: the Gornobelotintsi and Verenitsa
Members.

Gornobelotintsi Member (SAPUNOV & TCHOUMA-
TCHENCO 1989): grey-greenish aleuritic marls (Batho-
nian–upper part of the Upper Bajocian).

Verenitsa Member (TCHOUMATCHENCO 1978): me-
dium-bedded micritic and clayey limestones in alter-
nation with marls with Macrocephalites sp. in the
upper part (Lower Callovian – Bathonian).

Javorets Formation (NIKOLOV & SAPUNOV 1970).
The Formation is based on micritic limestones with
chert concretions (Middle Callovian–Oxfordian).
Elsewhere in the basal part of this Formation, a hori-
zon exists with zoogenous breccia-conglomerates,
herein individualized as an independent lithostrati-
graphic unit, with the range of a lithostratigraphic
marker, the Sokolov Venets Zoogenous Marker. It
enters into the West-Balkan Carbonate Group.

Sokolov Venets Zoogenous Marker (Соколов
Венец зоогени репер – new unit) (0.42 m thick in
the holostratotype) (named after the peak Sokolov
Venets, situated 3.5 km to the NNE of Belogradchik
Town). The type section is situated along the road
Belogradchik–Oreshets Railway Station (Fig. 4E),
described by STEPHANOV (1961), rediscribed by SA-
PUNOV & TCHOUMATCHENCO (1995e) and by BELIVA-
NOVA & SAPUNOV (2003). Here the description is also
after STEPHANOV (1961). “Bed 7. Thickness 0.30 m;
brown-red limestones with ferrous hydroxide ooids:
Macrocephalites macrocephalus (SCHLOTHEIM)
(abundant), Hecticoceras hecticum (REINECKE) (rare),
Choffatia spirorbilis (BONCHEV & POPOV). Cover:
lithoclastic, pinkish limestones (the Gintsi For-
mation). Bed 6. Thickness 0.12 m; yellowish-red clay-
ey limestones with scattered ooliths and with large
flat-spherical lenticular ferrous hydroxide nodules up
to 25 cm in diameter around Bathonian calcareous
pieces or Callovian ammonites: Macrocephalites
macrocephalus (SCHLOTHEIM) (frequent) and others
ammonites. In the two beds, there are many Peris-
phinctidae, Phylloceratidae, Litoceratidae, etc.” The
fossils were probably resedimented in the horizontal
direction from the Verenitsa Member of the Bov
Formation. In this sediment, the Callovian Stage was
proven for the first time in Bulgaria by BONCHEV &
POPOV (1935), substratum (Lower Bathonian Zigzag
Zone): sub-marine hard ground, erosional surface
over the Desivitsa Member: sandy, biodetritical lime-
stones with ferrous ooids. Cover: sharp boundary with
red nodular limestones containing Hecticoceras (Mid-
dle Callovian). Previous uses: “Macrocephalites
beds” (BONCHEV & POPOV 1935) and “Red oolitic

Callovian limestones” (ATANASOV & ALEXIEV 1956;
ATANASOV 1957). Regional aspect: in the section near
the Television Tower of Belogradchik, the substratum
of the Sokolov Venets Zoogenous Marker is repre-
sented by alternation of marls and micritic limestones
- the Verenitsa Member of the Bov Formation; cover:
beige micritic lithoclastic limestones – the Gintsi For-
mation. The Sokolov Venets Marker is composed of a
few centimetres of dark grey marly limestones. This
marker is distributed in the Western, Central and East
Stara Planina, the Pre-Balkan and in West Bulgaria. In
some localities, it represent an erosional surface
between the Polaten Formation and the cover of the
Gintsi Formation (Staro selo, region of Pernik, west-
ern Bulgaria (TCHOUMATCHENCO et al. 2010a, 2010b),
between the Polaten Formation and the Belediehan
Formation (TCHOUMATCHENCO et al. 2010a), between
the Polaten Formation and the turbidite Cerniosam
Formation (in Konyava Planina Mt., demonstrated by
I. Zagorchev), or between the Polaten and the Lobosh
Formation (TCHOUMATCHENCO et al. 2010a). More
complicated is the situation in the area of Godech, to
north-west of Sofia, near the Villages Gintsi and
Komshtitsa. BELIVANOVA & SAPUNOV (2003) wrote
that “The section of the Gintsi Cliff, District of Sofia
is an uninterrupted Bathonian–Callovian section”.
This is demonstrated in their figs. 1 and 2 and proven
by the ammonitic data, the results of a microfacies
study (samples 1, 2) and the analysis of the faunal
spectra. This situation is true for the north Gintsi
Venets (Cliff) and partly, for the south Gintsi Venets
(Cliff), where the beds are concordantly. Interestingly,
BELIVANOVA & SAPUNOV (2003) do not comment on
the paper of TCHOUMATCHENCO & SAPUNOV (1998), in
which the folded upper beds of the Polaten (or Bov?)
Formation is demonstrated, and they comment only
on this part of the section where it is represented by
two horizontal beds, lower (called in the Komshtitsa
Section, the Polaten Formation by TCHOUMATCHENCO

et al. (2001) and the Bov Formation by BELIVANOVA &
SAPUNOV (2003)) and the upper “Niveau condensé à
ammonites” with indications of the “Z. à Gracilis
(s/Z. à Michalskii)”. BELIVANOVA & SAPUNOV (2003)
indicated that in the “Bov Formation” is collected
Clydoniceras cf. discus (J. SOWERBY 1813) (Upper
Bathonian, upper part) the C. discus Zone and the
upper bed, the Yavorets Formation – dark grey micrit-
ic limestones, in which, from the very base of the
packet, is found Macrocephalites cannizaroi (GEM-
MELLARO 1868) (Lower Callovian), Grossouvria sp.
(Callovian) and Macrocephalites spp. (Lower Cal-
lovian). The determination of these ammonites is out
of doubt. However, in the south Gintsi Venets (Cliff),
these two beds in horizontal direction change over a
short distance (in 2–3 meters) (Fig. 5B). The lower
bed became folded (TCHOUMATCHENCO & SAPUNOV

1998; refigured in TCHOUMATCHENCO et al. 2010a,
Fig. 4D), and the upper bed (with the Callovian

Trans-border (north-east Serbia/north-west Bulgaria) correlations of the Jurassic lithostratigraphic units 15



ammonites) became thick, up to 1.80 m. This bed
fully filled the negative parts of the folded lower bed
(Fig. 5D). What is demonstrated in Figure 5d? At the
end of the Bathonian, the beds were folded (the cause
is unknown, probably slumping of the Bathonian sed-
iments), then the negative folds were fully filled by
current accumulations from the Lower Callovian sed-
iments, which were the result of erosion and redeposi-
tion of sediments containing ammonites and other fos-
sils (especially from the Lower Callovian part of the
Bov Formation). In the vicinities of Komshtitsa Villa-
ge (at the piedmont of the Elenine Vrah), the Sokolov
Venets Zoogenous Marker was structured by a zooge-
nous breccia or locally, by an intraformational con-
glomerate (TCHOUMATCHENCO et al. 2010b, Fig. 4F).
In the Nechinska Bara Valley, near Gorno Belotintsi
Village, Montana District, the Sokolov Venets Marker
is expressed only by an angular discordance (SAPU-
NOV & TCHOUMATCHENCO, 1998; SAPUNOV & TCHOU-
MATCHENCO, 1995d). In addition, a local discordance
between the Verenitsa Member and the Gintsi For-
mation is expressed in the Dolni Lom Village section
(SAPUNOV & TCHOUMATCHENCO 1995g). The substra-
tum of the Sokolov Venets Zoogenous Marker is with
different ages: Lower Bathonian in the type section, in
western Bulgaria, etc.; Upper Bathonian in the Gintsi
Village sections, in the Komshtitsa section, etc.;
Lower Callovian in the Belogradchik TV Tower sec-
tion, in the Nechinska Bara Valley section, in the
Dolni Lom section, etc. and depends on the energy of
the sub-marine erosion (after STEPHANOV 1961 – emer-
sion and transgression). The Sokolov Venets Marker
is analogous to the Middle Callovian Sultanci
Formation in the bore holes in the area of Provadiya
Town, eastern Bulgaria. 

The Sokolov Venets Zoogenous Marker can be cor-
related with the Lower Callovian sediments with
many ammonites in the area of Rosomač–Senokos
(Stara Planina Mts.), near D. Milanovac (23a in the
present paper) (ANDJELKOVIĆ 1975), etc. 

What is the cause of the formation of the Sokolov
Venets Zoogenous Marker? We agree with the notion
of NACHEV (2010) that at the end of the Bathonian in
the “Balkanids”, there were many hesitant movements
with a tendency of general swallowing. One of us
(P.T.) thinks that the post-Bathonian erosion was the
most developed during the early Callovian and at this
time, the Bathonian–Lower Callovian sediments of
the Bov Formation (Verenitsa Member), which are
well preserved in the section of the Belogradchik–T.V.
Tower, were completely destroyed to the north-west
(in the holostratotype of the Sokolov Venets Zooge-
nous Marker). Probably during the early Callovian,
the north part of a syn-Early Callovian fault, crossing
the seabed near the present day Belogradchik, was
elevated and the sediments destroyed, and their am-
monites resedimented in the sediment of the Sokolov
Venets Zoogenous Marker. The aspect of this marker

is different in different localities: in some localities, it
is represented by an erosional surface, where there
was only elevation of the area, and in other, where the
erosion was weaker, after the erosion followed stage
of deposition of sediments of Sokolov Venets
Zoogenous Marker. It is interesting that the new sedi-
mentation started in many localities during the Middle
Callovian and in others later, during the Early or the
Late Kimmeridgian.

Gintsi Formation (NIKOLOV & SAPUNOV 1970) –
nodular and lithoclastic limestones; in NW Bulgaria,
they are divided into three unformal packets; the
upper packet (“Upper nodular limestones”) – reddish
nodular and lithoclastic limestones (Middle–Upper
Kimmeridgian–Lower Tithonian); the middle packet
(“Quarry limestones”) – lithoclastic and micritic lime-
stones (Middle and Upper Oxfordian–Lower Kim-
meridgian); the lower packet (“Lower nodular lime-
stones”) – grey nodular and lithoclastic limestones
(Middle–Upper Callovian–Lower Oxfordian). It
enters into the West-Balkan Carbonate Group.

Glozhene Formation (NIKOLOV & SAPUNOV 1970)
– well bedded micritic limestones (slightly lithoclastic
in the base) (Middle–Upper Tithonian–Berriasian). It
enters into the West-Balkan Carbonate Group.

Brestnitsa Formation (NIKOLOV & KHRISCHEV

1965) – the Formation is structured by bright grey to
grey-whitish limestones, thick bedded, often with
corals, rudists, etc. (Upper Tithonian–Berriasian,
(after some authors up to the Barremian). It enters into
the West-Balkan Carbonate Group.

Magura Formation (NIKOLOV & TZANKOV 1996)
– it is based on whitish to grey-beige thick bedded,
shallow water limestones, in many localities contain-
ing corals, gastropods and bivalves. They also contain
some calpionellids (Upper Tithonian–Berrisaian). It
enters into the West-Balkan Carbonate Group.

Slivnitsa Formation (ZLATARSKI 1885) – it is based
on bright thick-bedded limestones, in some locality
with many corals and gastropods. It contain some calpi-
onellids in its upper parts (Upper Tithonian–Berriasian;
after some colleagues up to the Hauterivian). It enters
into the West-Balkan Carbonate Group.

N. B. 

These three lithostratigraphic units are with the
same or very similar lithological characteristics and
with almost the same stratigraphical position. The
problems for the delimitation of their area of distribu-
tion are, to a high percent, subjective. Their outcrops
are separated one from others by younger sediments
and it is question of personal opinion whether one out-
crop is connected with another or not. The discussion
was opened by the paper of TCHOUMATCHENCO & SA-
PUNOV (1986). At this time, we did not know that in
East Serbia, the Vratarnica Series of ANDJELKOVIĆ

(1975) existed, and by analysis of the geological liter-
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ature (known to this moment in Bulgaria), P.T. came
to the decision that the Slivnitsa Formation is connect-
ed in the region of Vrashka Chuka with the Brestnitsa
Formation. This idea was adopted by his colleague,
IVO SAPUNOV, and it was published by TCHOUMA-
TCHENCO & SAPUNOV (1986). In many of the sheets of
the geological map of Bulgaria on the scale 1:100 000,
concerning NW Bulgaria, this idea was adopted and
on them is indicated the presence of the Slivnitsa
Formation, but in the neighbouring map, for the same
rocks, the Brestnitsa Formation was adopted. Later,
NIKOLOV & TZANKOV (1996) created for analogic
rocks, a new lithostratigraphic formation – the Magu-
ra Formation. Finally, his (of P.T.) present day opinion
is that the Slivnitsa Formation is developed only in
western Bulgaria and is separated from the same rocks
in NW Bulgaria and NE Serbia by the volca-
no–sedimentary rocks of the Vratarnica Formation
(“Series”) (Figs. 1, 2 and 3) of ANDJELKOVIĆ (1975),
ANDJELKOVIĆ et al. (1996), ANDJELKOVIĆ & MITRO-
VIĆ-PETROVIĆ (1992). His last opinion is that the
Magura Formation is connected with the Brestnitsa
Formation, but in text I, the idea of RUSKOVA & NI-
KOLOV (2009) is followed because it is a predominant-
ly a Lower Cretaceous problem, i.e., that they are sep-
arate lithostratigraphic bodies.

Syn-sedimentary discordances 

In the Jurassic sediments of NW Bulgaria exist two
regional syn-sedimentary discordances:

Sokolov Venets Discordance – in the subsided
parts of the basin, it is expressed only by an angular
discordance (without erosion of the substratum and
new sedimentation – Nechinska Bara, Dolni Lom). In
the moderately elevated region, the discordance is
fossilized by few centimetre deposits – Belogradchik
TV Tower, Teteven, etc. In the more elevated area was
effectuated an erosion and subsequent accumulation
of calcareous breccia-conglomerate, Belograd-
chik–Oreshets, Gintsi–Komshtitsa; the substratum is
spotted; the erosion goes up to the Lower Bathonian
beds, Belogradchik–Oreshets, Kremikovtsi, etc. In
western Bulgaria, the result is a lack of sedimentation
going up to the Early Kimmeridgian (Kremikovtsi –
Sofia District), Staro Selo (Pernik District) or to the
Late Kimmeridgian (Konyava Planina Mt.; a phenom-
enon demonstrated to me by I. Zagorchev).

Granitovo Discordance – as result of a seismic
shock during the Late Kimmeridgian, in the sediments
of the upper part of the Gintsi Formation, in the area
of Belogradchik, a fold formed (Fig. 4D), which
passed into an overthrust with NW vergency (Figs.
4E, F). In the Mihaylovgrad Paleograben, the result of
this seismic shock was the formation of the
Shugovitsa Slump (Fig. 5F). It commences in the
region of the Gaganitsa Lake area and goes to the

north of the Shugovitsa Valley, near Nikolovo Village.
It is interesting that here the vergency of the folds and
overthrusts are opposite to the fold-over thrust in the
area of Belogradchik with north vergency and trans-
port of material from south to north.
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Резиме

Међугранична (североисточана
Србија/северозападна Бугарска)
корелација јурских
литостратиграфских јединица

На геолошким и тектонским картама Србије и
Бугарске приказане су различите структуре огра-
ничене само на националне територије. У овом
раду извршена је корелација јурских седимената
североисточне Србије и северозападне Бугарске.
Издвојене су следеће палеогеографске јединице:
Источни Гетик, Инфра-гетик и Мезијска платфор-
ма. Источни Гетик је проучаван на изданцима у
близини Рготине, где седиментација започиње од
хетанжа, а за време келовеј– горња јура таложе се
платформни карбонати. Инфра-гетик је докумен-
тован на профилима Добре (Песача) и алохтоним
седиментима у близини Штубика. Инфра-гетик ка-
рактеришу горњојурско вулканско–седиментне
творевине Вратарничке серије. Јурска Мезијска
платформа је проучавана код Доњег Милановца и
Новог Корита у Србији и Горнобелотинског рова у
Бугарској. Приказана је корелација јурских седи-
мената у области Вршке Чуке, са обе стране гра-

нице и код села Рабиша (пећина Магура у Бугар-
ској). Урађена је ревизија јурских седимената у
Бугарској, код Видинског хорста, који су проуча-
вани на Белоградичком, Горње Белотинском, Бели-
мелском и Михајловградском рову. Седиментација
у Видинском хорсту започиње у различитим де-
ловима средње јуре, а у Михајловградском рову за
време хетанжа (доња јура), где се седиментација
одвијала у релативно дубоководној средини. Ју-
жније, на јурском Вратском гребену, на јужном
крилу Михајловградског рова, одвијала се плитко-
водна седиментација. 

У јурској литостратиграфији СЗ Бугарске опи-
сане су следеће формације, које се нешто разли-
кују од оних приказе од стране САПУНОВА И МЕTО-
ДИJЕВА (2009):

Костинска формација (хетанж, понекад до до-
њег плензбаха); Озировска формација (горњи део
хетанжa–тоар); Доњолуковичка формација (доња
јура); Букуровска формација (горњи плензбах–то-
ар–део алена); Ентрополска-7 формација, која је
подељена на три члана: Шипковски (највиши део
доњег бајеса), Нефелски (највиши део доњег баје-
са–доњи део горњег бајеса) и Стефански (ален–
доњи део доњег бајеса); Кичерска формација је
подељена је у чланове: Орешечки (средњи и горњи
део горњег бајеса), Гранитовски (доњи бајес–доњи
део горњег бајеса), Венечки (?ален), Кирјевски
(доњи део алена) и Врашко Чукски (ален–највиши
део тоара); Полетенска формација је подељена у
три члана: Јановечки (горњи бајес), Вратнички
(горњи део доњег бајеса–доњи део бата), Десе-
вички (средњи део доњег бата–доњи део горњег
бата; ?еквивалент Клауским слојевима); Бовска
формација је подељена на два члана: Горнобело-
тински (бат–горњи део горњег бајеса) и Веренски
(доњи келовеј–бат); Јаворечка формација (средњи
келовеј–оксфорд), у бази ове формације уведена је
литостратиграфска јединица – Соколовско–веначки
зоогени репер;  Гиначка формација (средњи–горњи
келовеј–доњи оксфорд); Гложанска формација
(средњи–горњи титон–беријас); Брестничка фор-
мација (горњи титон–беријас; према неким ауто-
рима до барема); Магурска формација (горњи ти-
тон–беријас) и Сливничка формација (горњи
титон–беријас).

У јурским седиментима СЗ Бугарске постоје две
син-седиментне дискорданције: Соколовско–ве-
ничка и Гранитовска.
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Introduction

A collective of Serbian and Bulgarian geologists
started a trans-border correlation of the Jurassic sedi-
ments in 2005 as an unofficial collaboration, which
later extended into an official project. The first steps
were made by correlating the Jurassic sediments from
southeast Serbia and southwest Bulgaria (TCHOUMA-
TCHENCO et al., 2006a, b, 2008). The main Jurassic
palaeogeographic units were correlated in TCHOUMA-
TCHENCO et al. (2006a). The lithostratigraphic units
from both sides of the state border were compared in
TCHOUMATCHENCO et al. (2006b, 2008) with the aim

of demonstrating their positions in the sections and
the possibilities of their correlation. Later this correla-
tion became the subject of a bilateral project between
the Bulgarian Academy of Sciences (Project leader for
Bulgaria Dr. ISKRA LAKOVA) and the Serbian Academy
of Sciences (Project leader for Serbia Dr. DRAGOMAN

RABRENOVIĆ). As results of this collaboration, the
palaeogeographic correlations during the Hettangian–
Early Callovian (TCHOUMATCHENCO et al. 2010a) and
the Middle Callovian–Tithonian (TCHOUMATCHENCO et
al. 2010b) were elaborated. The purpose of the present
paper is to correlate the major morpho-tectonic units
established in Serbia and in Bulgaria across the com-

Trans-border (east Serbia/west Bulgaria) correlation
of the morpho-tectonic structures
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Abstract. In the Bulgarian and Serbian geological literatures, many maps, both geological and tectonic, exist
showing the structures, but limiting them nationally. There are very few publications correlating the structures
from both sides of the border and they preserve the local Bulgarian or Serbian names. Our aim is to create a base
for the unification of the names defining the major morpho-tectonic structures: the Moesian Platform, the Miroč
– Fore-Balkan Unit, the Poreč–Stara Planina Unit, the Krayna Unit, the Getic – Srednogorie Unit, the Supra
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Апстракт. У геолошкој литератури Србије и Бугарске постоје многе геолошке и тектонске карте које
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mon state border and to show the synonyms used by
the Bulgarian and the Serbian geologists as a first step
for their unification. This idea came from recommen-
dations of the International Stratigraphic Guide
(SALVADOR 1994) that “Stratigraphic units are not lim-
ited by international boundaries and should not differ
across them”. If this suggestion is difficult to be fol-
lowed for single lithostratigraphic units, which are
quite numerous, in our opinion, it is much easier to be
applied to tectonic units as they are much larger and
can be followed easier. 

From the two sides of the Bulgarian/Serbian state
border, several morpho-tectonical units, having their
local name in the two countries, are distinguished.

In the regional geology and the regional tectonics,
two general ways to make trans-border correlations
are accepted: (1) to prolong the geological/tectonical
units established in a bordering neighbouring region
to the local region subjected to investigation; (2) to
study the geology in one local region and to try to
extend the established units into the neighbouring re-
gions. Some, mainly Serbian, geologists (ANDJELKOVIĆ

1996; SIKOŠEK 1955; ANDJELKOVIĆ & SIKOŠEK 1967;
GRUBIĆ 1980; BOGDANOVIĆ 1974; DIMITRIJEVIĆ 1995;
KRÄUTNER & KRSTIĆ 2003; etc.) proceeded in the first
manner, which prolonged the classical units established
in the Carpathians across the Danube into northeastern
Serbia. The second way was applied by some Bulgarian
geologists (S. BONČEV 1910, 1927; E. BONČEV 1936,
1978, 1986; etc.), who made efforts to draw out the
units established in Bulgaria over the Bulgarian state
border into Serbia. The two ways of study have their
advantages and their weak points. However, the major-
ity of authors limit their interpretations to the national
territory (Bulgarian or Serbian) – YOVCHEV (1971, ed.),
KARAMATA et al. (1997), HAYDUTOV et al. (1997), AN-
DJELKOVIĆ (1996), SIKOŠEK (1955), ANDJELKOVIĆ &
SIKOŠEK (1967), GRUBIĆ (1980), BOGDANOVIĆ (1974),
DIMITRIJEVIĆ (1995), DABOVSKI et al. (2002), DABOV-
SKI & ZAGORCHEV (2009), etc.

The problem of the trans-border correlation (ac-
cording to BONČEV 1986) started in 1885 when E.
Suess, launched the idea for the existence of a gener-
al bending (torsion?) of the directions in the Carpatho-
Balkan arc. In 1904, CVIJIĆ (reference in: ANDJELKO-
VIĆ 1996) found in the valley of the Timok near the
town of Zaječar a graben, a low structural zone, in
which the axes of both South Carpathian and the Bal-
kan structures are deepening. This was the starting
point of the delimitation between the Carpathian and
Balkanide structures. Later on, this view was also sup-
ported by S. BONČEV (1910, 1927). In the last paper,
S. Bončev used for the first time the term Balkanides.
In the opinion of E. BONČEV (1936), the Berkovitsa
anticline is cut diagonally and its prolongation must
occur to the west of Zaječar. Later, SIKOŠEK (1955)
proved that along the Timok Valley passes a strike-slip
fault, along which the Berkovitsa and the Belogradchik

anticlines are displaced by up to 40–50 km. To the
west, the Carpatho–Balkanides are represented by the
Srednogorie (which according to S. BONČEV 1910,
1927, is a prolongation of the Getic). Many Serbian
authors, such: ANDJELKOVIĆ & SIKOŠEK (1967), GRU-
BIĆ (1980), BOGDANOVIĆ (1974), DIMITRIJEVIĆ (1995),
KARAMATA et al. (1997), KRÄUTNER & KRSTIĆ (2003),
etc. published their views concerning the structure of
East Serbia. In general, they all considered the area as
consisting of a series of longitudinal structural zones,
which differed from one another only by the explana-
tion of their genesis (based on different positions: the
geosynclinal theory, the plate-tectonic theory, the
principles of the naps tectonic, the conception of the
terranes, etc.), and in some details. Some Bulgarian
geologists, such E. BONČEV (1936, 1986), etc., also
proposed their explanations about the correlation of
the west Bulgarian/east Serbian structures, To explain
our ideas for the trans-border correlation (Fig. 1), the
Tectonical model for the Carpatho-Balkan arch of
BONČEV (1986; fig. 38) was taken. In addition, the
Tectonic Framework of the Carpatho-Balkanides of
eastern Serbia of ANDJELKOVIĆ (1996; fig. 2) was
employed. Despite the fact that his sketch map covers
only eastern Serbia, we went beyond its regional value
and furthermore it has already been used as a basis for
palaeogeographic maps (TCHOUMATCHENCO et al.
2010a, 2010b). 

Correlation of the morpho-tectonic units

We refer to eight morpho-tectonic units (Fig. 1) and
we mention only some of their synonyms existing in
the Bulgarian and Serbian literature. The reason for
not making a full list of synonyms is that the literature
treating the problems of the tectonic division of the
region is too numerous, which makes it impossible to
reference all the authors; nevertheless, their contribu-
tions are important. 

(1) Moesian Platform (Fig. 1, 1) represents a plat-
form with a Precambrian consolidated basement and a
Palaeozoic–Mesozoic–Neozoic cover, part (“spur”) of
Eurasia. It is described as the Moesian Platform or the
Moesian Plate by many authors: BONČEV (1978), IVA-
NOV (1988), DABOVSKI et al. (2002), NACHEV &
NACHEV (2008), TZANKOV (1995), IOVCHEV
(1971), DABOVSKI & ZAGORCHEV (2009), ANDJEL-
KOVIĆ (1996), DIMITRIJEVIĆ (1995), KARAMATA et
al. (1997), KRÄUTNER & KRSTIĆ (2003), etc.

(2) Miroč – Fore-Balkan Unit (Fig. 1, 2) repre-
sents an area, consisting of autochthonous fold struc-
tures, which is separated from the Moesian Platform
by the Fore-Balkan Fault or Balkanide Frontal Line,
BONČEV (1978) (Fig. 1, A). Its western part is built-up
by series of longitudinal folds, as the Miroč (ANDJEL-
KOVIĆ 1996; DIMITRIJEVIĆ 1995), Belogradchik and
Mihailovgrad anticlines (or anticlinoriums) (BONČEV
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1971, 1978; TZANKOV 1995), etc., and the Milano-
vac–Novo Korito–Salash syncline (ANDJELKOVIĆ

1996; BONČEV 1910, 1927; BONCHEV 1971, etc). For
this unit KRÄUTNER & KRSTIĆ (2003) used the name of
Lower Danubian (Cosustea Unit, Lainici (Cerna-Mi-
roč), Dragsan Unit) and BONCHEV et al. (1973) – Meso-
alpine (Illyrian–Pyrenean) Unit: FB – Proper Fore-Bal-
kan and TR – Transitional Zone (Northern Strip of the
Fore-Balkan), ND – Danubicum.

Synonyms: Fore-Balkan Tectonic Zone – YOVCHEV

(1971); Fore-Balkan Zone (representing the northern
part of the Balkanides) – E. BONČEV (1986); Proper
Fore-balkan (with Miroč Anticlinorium, Belogradchik
Anticlinorium, etc.) – BONČEV (1978); Koula–Obzor

Unit of the Balkanide Alpine Folded System – Cen-
tralbalkan–Fore-Balkan – IVANOV (1988); Belograd-
chik Superunit – TZANKOV (1995); West Balkan Unit
(p.p.) of the Balkan Zone of the Balkan Orogenic Sy-
stem – DABOVSKI et al. (2002); Stara Planina Tectonic
Zone – Illirian structures – post-Lutetian – NACHEV &
NACHEV (2008); Lower Danubian Units (Vraca Scale,
Kutlovska Unit, Kula Unit) – KRÄUTNER & KRSTIĆ

(2003); Mesoalpine (Illyrian–Pyrenean) Unit: FB – Pro-
per Fore-Balkan and TR – Transitional Zone (North-
ern Strip of Fore-Balkan), ND – Danubicum – BON-
CHEV et al. (1973); Fore-Balkan Unit – DABOVSKI &
ZAGORCHEV (2009); Danubikum, Miroč Unit – DIMI-
TRIJEVIĆ (1995); Milanovac–Novokorito Unit and Mi-
roč Unit of the Balkanikum – ANDJELKOVIĆ (1996);
Vrška Čuka–Miroč Terrane, part of the Composite ter-
rane of the Carpatho-Balkanides – KARAMATA et al.
(1997); Lower Danubian (Cosustea Unit, Lainici
(Cerna-Miroč), Dragsan Unit) – KRÄUTNER & KRSTIĆ

(2003).
(3) Poreč–Stara Planina Unit (Fig. 1, 3) occupies

the space covering the structures of Stara Planina – both
in Bulgaria and East Serbia and the massifs of Deli
Jovan, Miroč and Greben and continues to the massif
Almash, north of the Danube, in Romania (BONČEV

1910). Its northern and eastern boundary with the
Miroč – Fore-Balkan unit is the Stara Planina Frontal
Line (an overthrust) (Fig. 1, B). The Poreč–Stara Pla-
nina Unit is severed and displaced by the Timok–Pirot
Transcurrent (strike-slip) Fault (BONČEV 1986; known
also as the Štubik–Timok Dislocation – ANDJELKOVIĆ

1996, etc.). The south-western slope of this unit
builds-up a syncline, known in western Bulgaria as
the Izdremets Syncline and in eastern Serbia, as the
Dobri Dol–Grlište Zone (ANDJELKOVIĆ 1996). During
the Jurassic, the relatively deeper marine sediments of
the Infra-Getic Palaeogeographic Zone were deposit-
ed in this area. The western boundary of the Poreč–
Stara Planina was placed by BONČEV (1986) between
the Svoge and the Berkovitsa anticline (anticlinori-
um), while NACHEV & NACHEV (2008) in this unit in-
cluded the Svoge Antiforme (anticline, anticlinorium)
into the Stara Planina Tectonic Zone.

Synonyms: West-Balkan Tectonic Zone – YOVCHEV

(1971); Balkan Structural Zone (with anticlinal struc-
ture of Deli Jovan, Berkovitsa Anticlinorium, Šipka
Anticlinorium, etc.) – BONČEV (1986); Stara Planina
Zone – BONČEV (1986; fig. 38); West Balkan Unit
(p.p.) of the Balkan Zone of the Balkan Orogenic
System – DABOVSKI et al. (2002); Western Balkan Zo-
ne – IVANOV (1988); Berkovitsa Superunit – TZANKOV

(1995); Stara Planina Tectonic Zone – Illirian struc-
tures – post-Lutetian – NACHEV & NACHEV (2008);
Upper Danubian Units (Melianska Scale) – KRÄUT-
NER & KRSTIĆ (2003); Mesoalpine (Illyrian–Pyre-
nean) Unit: SP – Stara Planina Zone – BONCHEV et al.
(1973); Western Balkan Unit – DABOVSKI & ZAGOR-
CHEV (2009); Stara Planina–Poreč Unit (B1) of the
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Fig. 1. Trans-border (east Serbia/west Bulgaria) correlations
of the morpho-tectonic units. 1, Moesian Platform; 2, Mi-
roč – Fore-Balkan Unit; 3, Poreč-Stara Planina Unit; 4, Kra-
yna Unit; 5, Getic – Srednogorie Unit; 6, Supra Getic – Krai-
shtide Unit; 7, Serbo-Macedonian–Rhodope Massif; 8, Var-
dar Zone. A, Fore-Balkan Fault (Balkanide Frontal Line);
B, Stara Planina Frontal Line; C, Timok Strike-Slip Fault;
D, Vidlič Dislocation (Behind the Balkanide Fault); E,
Tran–Ozren Fault; F, Morava Fault.



Balkanikum or Balkan Autochthon – ANDJELKOVIĆ

(1996); Poreć Unit – DIMITRIJEVIĆ (1995); Stara Pla-
nina–Poreč Terrane of the Composite Terrane of the
Carpatho-Balkanides – KARAMATA et al. (1997); Up-
per Danubian Units (Arjana and Caleanu–Cuntu
Units, Visoč Scale, Presacina–Comereva/Komska Unit,
Poiana Mraconia–Gabrovnica Unit, Neamtu–Stakevci
Unit) – KRÄUTNER & KRSTIĆ (2003).

(4) Krayna Unit (Fig. 1, 4), in its native land, was
affected during the Tithonian by intensive geodynam-
ic processes which caused significant fracturing and
submarine volcanic activity that resulted in the forma-
tion of volcanogenic-sedimentary products (Vratar-
nica Series – ANDJELKOVIĆ 1996) and Upper Juras-
sic–Lower Cretaceous flysch sediments (NACHEV &
NACHEV 2008). In the present day, they represent
extensions of the Severin Nappes (DABOVSKI & ZA-
GORCHEV 2009; fig. 5, 1-1) from the South Carpathian
and crop out along the state border between NE Serbia
and NW Bulgaria.

Synonyms: Krayna Unit of the Moesian Microcra-
ton – TZANKOV (1995); Kraina Unit of the South Car-
pathian Orogenic System – extension of the Severin
Nappe in Serbia and Romania – DABOVSKI et al.
(2003); Koula Tectonic Zone – YOVCHEV (1971); Se-
verin Zone – BONČEV (1986); Kula Zone – IVANOV

(1988); South Carpathians – early Autrichian structu-
res – Aptian – NACHEV & NACHEV (2008); KR – Krai-
na Unit – BONCHEV et al. (1973); Severin Nappes,
Krayna Unit of the South Carpathian Orogen System
– DABOVSKI & ZAGORCHEV (2009); Kraina Thrust
Nappe (Krainicum) – Severin Nappe – ANDJELKOVIĆ

(1996); Getian Klippe – GRUBIĆ (1980); Krajina Nap-
pes – DIMITRIJEVIĆ (1995).

(5) Getic – Srednogorie Unit (Fig. 1, 5) is a typi-
cal riftogenic system with magmatism of an island-arc
type. It is manifested by the outcrops of Upper Creta-
ceous sedimentary and volcano-sedimentary rocks
and a typical Ca-alkaline (to the east K-alkaline as
well) magmatism in volcanic, subvolcanic and intru-
sive facies (BONČEV 1986). In its easternmost part
occur big fold structures such as the Svoge–Vidlič
anticlinorium, practically without Upper Cretaceous
sediments. Its east boundary, with the Poreč–Stara
Planina Unit, is the Vidlič dislocation or the Sub-Bal-
kanide fault (Fig. 1, D) (in many localities with tran-
sition to an overthrust sheet). 

Synonyms: Srednogorie – a zone of impermanent
riftogenesis during the Late Alpine tectonic cycle and
up to the present (developed on the Thracian Massif)
– BONČEV (1978); Srednagora – Getic Strip – BONČEV

(1986); Srednagora Zone – IVANOV (1988); Srednago-
ra Tectonic Zone – YOVCHEV (1971); Svogue Super-
unit – TZANKOV (1995); Burela Unit of Troyan Super-
unit – TZANKOV (1995); West Srednogorie Unit of the
Srednogorie Zone – DABOVSKI et al. (2002); Srednago-
ra Tectonic Zone – Late Subhercynian structures – Ante-
Maastrichtian – NACHEV & NACHEV (2008); SR – Sred-

nogorie; TU – Tupižnica Zone; SUP – Suva Planina
Zone; K – Kučaj Zone – BONCHEV et al. (1973);
Srednogorie Zone with – Lyubash–Golo Bardo Unit,
Western Srednogorie Unit, Svogue Unit – DABOVSKI &
ZAGORCHEV (2009); Getikum – DIMITRIJEVIĆ (1995);
Carpathicum or Carpathian Thrust Nappe – ANDJEL-
KOVIĆ (1996); the composite terrane of the Carpatho-
Balkanides – KARAMATA et al. (1997); Getic Units
(Suva Planina–Samanjac Unit (included Dušnik Sca-
le), Getic Unit (Kučaj, Ljubaš, Sredna Gora), Kučaj–
Svoge Unit, Semenic–Osanica Unit, Luchita–Jidostita
Unit, Iskâr Scale, Vidlič Scale, etc. – KRÄUTNER &
KSTIĆ (2003). The Getic in Romanian South Carpa-
thian, as the Srednogorie in Bulgaria must be regard-
ed as the most outer fragment of the median Pan-
nonian–Thracian Massif – BONČEV (1986; p. 212).

(6) Supra Getic – Kraishtide Zone (Fig. 1, 6) pos-
sesses relatively thick Precambrian high-grade meta-
morphic rocks covered by Palaeozoic, Mesozoic and
Neozoic sequences. A very characteristic feature for it
is the presence of a synsedimentary graben (Palaeo-
zoic, Mesozoic and Neozoic) in which a specific sed-
imentation is expressed. Its eastern boundary with the
Getic – Srednogorie unit is the Tran–Ozren Fault (Fig.
1, E). 

Synonyms: Supra-Getic (Krepolin Strip), Kraistide
Zone – BONČEV (1986; fig. 2); Kraishte Tectonic Zo-
ne – YOVCHEV (1971); Thracian Massif (Kraistides,
Dardanian Massif, Rhodope Massif) – BONČEV

(1978); Kraishte Zone – IVANOV (1988); West Kra-
ishte (Elovitsa Exotic Terrane) (continues into the
Ranovac–Vlassina–Osogovo Terrane) – HAYDUTOV et
al. (1997); Strouma Unit of the Morava–Rhodope
Zone – DABOVSKI et al. (2002); Srednagora Tectonic
Zone – Late Cimmerian structures – Tithonian–Berri-
asian – NACHEV & NACHEV (2008); KE – Kraishtides,
LU – Lužnica Zone – BONCHEV et al. (1973); Struma
Unit of the Morava–Rhodope Zone – DABOVSKI &
ZAGORCHEV (2009); Supra-Getikum (Golubac–Lužni-
ca Zone) – DIMITRIJEVIĆ (1995); Lužnica Tectonic
Unit – DIMITRIJEVIĆ (1995); Carpathicum or Carpathi-
an Thrust Nappe – ANDJELKOVIĆ (1996); Kraishte
Units – Zemen Unit, Lužnica Unit (Vlahina, Osogovo–
Cmook, Ograzden–Verila), Koritnik Scale – KRÄUT-
NER & KRSTIĆ (2003).

(7) Serbo-Macedonian – Thracian Massif (Fig. 1,
7) is the area between the Vardar Zone and the Car-
patho-Balkanides. Its principal feature is the presence
of metamorphic rocks, which served as the source
area for the Palaeozoic–Mesozoic seas. Its eastern
boundary is the large Morava Fault (Fig. 1, F). 

Synonyms: Thracian Massif (Kraistides, Dardani-
an Massif, Rhodope Massif) – BONČEV (1978); Darda-
nian (Serbo-Macedonian) – Thracian massif – BONČEV

(1986); Rhodope Composite Terrane (composed of a
few metamorphic blocs: Serbo-Macedonian Massif,
Rhodope Massif, Sredna Gora Block and Sakar–
Istranca Zone – HAYDUTOV et al.) (1997); Rhodope
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Massif – IVANOV (1988); Morava Unit of the Mora-
va–Rhodope Zone (Morava, Ograzhden, Strouma, Pi-
rin–Pangaion, Rila–Rhodope, East-Rhodope, Mandri-
tsa–Makri Units) – DABOVSKI et al. (2002); R – Rhodo-
pe Massif, GP – Golubac–Penkovo Nappe, SM – Ser-
bo-Macedonian Massif – BONCHEV et al. (1973); Mo-
rava Unit and Struma Unit of the Morava–Rhodope
Zone – DABOVSKI & ZAGORCHEV (2009); Morava Nap-
pes – DIMITRIJEVIĆ (1995); Serbian-Macedonian Mass,
Morava Tectonic Unit – DIMITRIJEVIĆ (1995); Serbian-
Macedonian composite Terrane – KARAMATA et al.
(1997); Moravides, Morava Zone – ANDJELKOVIĆ

(1996); Morava Structural Unit – DIMITRIJEVIĆ (1995);
Serbo-Macedonian Units, not differentiated; Supragetic
Units (included the Morava, Ranovac–Vlasina and
Elešnica Units) – KRÄUTNER & KRSTIĆ (2003).

(8) Vardar Zone (Fig. 1, 8) is situated between the
Serbo-Macedonian Massif (to the east) and the Dina-
rides (to the west). 

Synonyms: Vardar Zone Composite Terrane – KA-
RAMATA et al. (1997); Vardar Units – KRÄUTNER &
KRSTIĆ (2003); Vardar Zone – BONCHEV et al. (1973).
This Zone is mentioned with the aim of completing
the western boundary of the Serbian-Macedoni-
an–Rhodope Massif. It does not cross the Serbi-
an/Bulgarian border area. 
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