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Tran-sborder (south-east Serbia/west Bulgaria) correlations
of the Jurassic sediments: Infra-Getic Unit
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BARBARA RaDULOVIC® & VLADAN RabuLovi¢!

Abstract. The Infra-Getic Unit is a palaecogeographic unit, predestined by palaeotectonics. From the point of
view of geological heritage, it represents a geosites framework. For the purpose of the correlation, the Serbian
sections of Lukanja, Bogorodica Monastery, Rosoma¢ and Senokos, as well as the Bulgarian sections of
Komshtitsa, Gintsi, and Stanyantsi were used. The Jurassic sediments of the Infra-Getic Unit crop out on the
southern slops of the Stara Planina Mountain in east Serbia and west Bulgaria. The Lower Jurassic started with
continental and continental-marine sediments (clays and sandstones) (Lukanja clastics and Lukanja coal beds in
Serbia and the Tuden Formation in Bulgaria) and continue with Lukanja quartz sandstones (Serbia) and the
Kostina Formation (Bulgaria). These sediments are covered by Lukanja brachiopod beds and Lukanja limestones
(Serbia) and the Romanov Dol, Ravna and Dolni Loukovit Members of the Ozirovo Formation (Bulgaria) pre-
dominantly consist of bioclastic limestones. The sedimentations follow with Lukanja belemnites-gryphaea beds
(marls and clayey limestones), which in Bulgaria correspond to the Bukorovtsi Member (also marls and clayey
limestones) of the Ozirovo Formation. The Middle Jurassic sedimentation started with black shales with Bossitra
alpine. These sediments are individualized in Serbia as Senokos aleurolites and clays and in Bulgaria they are
known as the Etropole Formation. In Serbia the section continues with sandstones called Vodenicki sandstones
of Bajocian age, known in Bulgaria as the Dobrogled Member of the Polaten Formation. However, in Bulgaria,
the age is Upper Bajocian—Lower Bathonian, and it cover the marls of the lower member (Gornobelotintsi
Member) of the Bov Formation and is covered by the upper member — alternation of marls and clayey lime-
stones — the Verenitsa Member of the Bov Formation. The Vodeni¢ki sandstones—Dobrogled Member which
ended their distribution in the section of Komshtitsa, to the east (in the Gintsi section), they are not represent-
ed — build a body of sandstones, a prodelta coming from the west to the east. The Bov Formation corresponds
to the Senokos ammonite beds in east Serbia. The upper boundary of the Senokos ammonite beds and of the
Bov Formation is sharp. It is covered by grey limestones of the Yavorec Formation in Bulgaria and by the
Kamenica limestones in eastern Serbia. They are covered by grey or red nodular/lithoclastic limestones (“ammo-
nitico rosso” type) of the Gintsi Formation in Bulgaria and the Pokrovenik ammonitic (acanthicum) limestones
in Serbia. The Jurassic section in the Infra-Getic ended with grey micritic and lithoclastic limestones, which
belong to the Rosomac and Rsovci limestones in east Serbia and to the Glozhene Formation in Bulgaria.

Key words: Jurassic, Infra-Getic, correlations, lithostratigraphic units, south-eastern Serbia, western Bulgaria.

Ancrpakr. HdpareTcka jeuHANA je MaJeOTEeKTOHCKH YCIOB/bEHA Majieoeorpadcka jeuHuIa a ca CTaHo-
BHILTAa IeOJIOLIKOr Hacnebha npefcTaBiba NoApyyje TeosomKux objekara. Y nusby ynopebewa aHanuszupasu cy
npocunn Jlykame, Manactupa Boropopune, Pocomauya u Cenokoca y Cp6uju u npounu Kommruue, I'nany n
Crawaniu y byrapckoj. Jypcku cemumentu MH(pareTcke jeuHmIe cy OTKPUBEHH Ha jy>KHUM HaguHama Crape
ITnanune y ucrounoj Cp6uju u 3anagaoj byrapckoj. [Joma jypa nounme ca KOHTHHEHTATHUM 1 KOHTHHEHTAIHO-
MapHHCKUM cefuMeHTHMa (rmuHny u nemrdapu) (JIykamcKu KIACTHTH H JIYKAaHBCKH CIOjeBH yriba y Cpouju
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u Tynen cdopmanyja y Byrapckoj) n Hacrasmba ce JIykambckuM KBapiHuM nenrdapuMa (Cp6uja) u KocruroM ¢op-
maiujom (Byrapcka). OBu ceguMeHTr cy npekpuBenu JIyKamCKUM OpaxvOMONCKUM ciiojeBuMa U JIyKamCKuM
kpeumanuma (Cpouja) u wianopuma Pomanos [Ton, PaBua u Jonuu JIykosut O3uposcke popmanmje (Byrapcka)
unrpabeHn MpeTesKHO Off OMOKJIACTUYHUX Kpeumaka. CeauMeHTanuja ce HacTaBba JIyKamcKuM OeJIeMHUTCKO-
rpugejcKuM crnojeBuMa (JTamopiy U IIMHOBUTH Ielrvyapu) kKojuma y Byrapckoj oproBapa BykypoBauku umaH
(Takobe manopim u ramHOBHTH nenrdapu) O3upoBceke opmanuje. CpenmbojypeKa cefIMeHTalHja IOUHbe IPHIM
rMHIMMA ca Bossitra alpina, cepumenTuma xoju ¢y y Cpouju no3Hat Kao CeHOKOCKHU aJIeBPOIIUTY U TUIMHE, a Y
Byrapckoj kao Erpononcka dopmanuja. ¥ Cpb6uju ce nmpocdun HacraBba Bopgennmukum nemrdapuma Gajecke
cTapocTH, Koju cy y byrapckoj moznatu kao [oOpornencku wian IlonaTeHcke copMmanje Iie ¢y TOpHO-
Gajecke—1omobaTcke crapoctu. OBH Melryapy NpekpuBajy aanopiie wiana bos gopmarmje (TopwbobenoTHHAYKI
JIaH), a IPeKO HUX JIEKU ropy wiaH ucre dopmanyje (Bepennukn uinan) usrpabeH of cMeHe jarnopana ¥ rim-
HOBUTHUX Kpeumaka. Bogennuku nemnrgapu, ogaocHo JJoOporiencku wias, 3apuasa ce y npogumny Kominrune,
nabe npema uctoky (y npocuiny ['muin) onu Hucy paspujenu. BoBcka popmaimja ogroBapa CeHOKOCHUM aMOHHUT-
ckuM ciojeBuMa y ucrounoj Cpouju. I'opmwa rpannia CeHOKOCHUX aMOHHUTCKHUX cllojeBa 1 BoBcke dopmanuje je
OLUTpA; IPEKPHUBEHA je CUBUM Kpeumaluma JaBopeuke popmanuje y Byrapckoj, onHocHo KaMeHHYKIM Kpeumany-
Ma y ucrounoj Cpouju. IIpeKo BHX Jeke CUBH U PBEHH KBPraBH WM IUTOKJIACTHIHH KpeUmbaly (THIIA ammoniti-
co rosso) T'nanu copmanuje y Byrapckoj n IToKpoBeHIYKY aKaHTHIKH Kpedthaly y ucrounoj Cp6uju. Jypeku npo-
¢un y Mudpa-reHeTukyMy 3aBplaBa ce CHBUM MHUKPUTCKUM U JIMTOKJIACTHYHUM Kpeumwauuma Pocomaua n
Pcosana y ucrounoj Cp6uju u I'noxkesckoj popmanuju y Byrapcko;.

Kibyune peun: Jypa, Madpa-retuk, ynopebeme, nurocrpaturpadgceke jequnuie, jyroucrouna Cp6uja, 3anaj-

Ha Byrapcka.

Introduction

In this paper we expose our essay to make correla-
tions accross the Serbian/Bulgarian state border of the
existing in the published literature Jurassic formal litho-
stratigraphic units in the framework of the Infra-Getic
paleotectonic and paleogeographic unit (Fig. 1). This
unit is known in the Serbian literature presumably as
the Staroplaninska—Porecka units (ANDJELKOVIC et al.,
1996) and as the Izdremets Jurassic paleograben (SAPU-
NoV et al., 1986, etc.).

Substratum

The substratum of the Jurassic sediments in the stud-
ied area of the Infra (Sub)-Getic consists of Triassic
rocks. In the Serbian Bogorodica, Rosomac and Senokos
sections, the substratum consists of redish aleurolites,
marls to argillites with concretions of sphaero-siderites,
inter-bedded by sandstones, from 5 up to 100 m thick.
They are called the Senokos red series (ANDJELKOVIC,
1996, p. 78) (PIL. 1, Fig. 2). These sediments cross the
state border near the village Komshtitsa and continue to
the east up to the Gintsi village. They are the Bulgaria
Komshtitsa Formation in the Bulgaria (TRONKOV, 1969).
The problem of the age is controversial because of the
lack of characteristic fossils: in Serbia two opinions
exist: (1) that of ANDIELKOVIC et al. (1996, p. 78, etc.),
after which the Senokos red series is with the Late
Triassic age; (2) this of UROSEVIC & RADULOVIC (1990),
after which they are Rhaeto—Liassic. ANDJELKOVIC (1996,
p- 78) considered the Senokos Formation as Upper Rhae-
tian because they were formed under a dry and hot cli-
mate, while Jurassic sediments were formed under hu-

mid conditions. In Bulgaria, the Komshtitsa Formation,
after TRONKOV (1993, p. 170) is connected by a progres-
sive lithologic passage with the Carnian Russinovdol
Formation and for that reason it is considered as
Carnian—Norian.

In the section of Velika Lukanja, the Jurassic sub-
stratum is represented by 2 m of thick red breccia lime-
stones — the Jelovica limestones (Pl. 1, Fig. 1), of Late
Raetian age (ANDJELKOVIC et al., 1996, p. 78).

In the out crops near the villages Stanyantsi,
Berende Izvor, Tuden, etc. in Bulgaria, the Jurassic
substratum is built up of grey Middle Triassic lime-
stones of the Iskar Carbonate Group.

Lower Jurassic (Figs. 2, 3)

In the vicinities of the villages of Velika Lukanja
(Serbia) and Stanyantsi (Bulgaria), the Lower Jurassic
sedimentation started by a continental sedimentation (Fig.
2). These sediments are called, in Serbia, the Lukanja
clastics and Lukanja coal beds (ANDIELKOVIC, 1996, p.
84-86) and, in Bulgaria, the Tuden Formation (SApPUNOV
et al., 1990). They are covered by marine sandstones.

The Lukanja clastics, (2-120 m thick), (known also
as ,,podinski nivo”, ANDJELKOVIC, 1958, pp. 13—14) lie
with discordance on different Triassic rocks. The
Lukanja clastics are built up of conglomerates and
sandstones. The conglomerates are with quartz pebbles
and cement of silica, rarely of clay. The sandstones
predominantly consist of quartz and silica or clayey
cement. (P1. 1, Fig. 4).

The Lukanja coal beds (8-150 m thick) started with
fine grained quartz sandstones are gradually intercalated by
clay and clayey sandstones with coal beds (Pl. 1, Fig. 3).
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Fig. 1. Geological map of the studied region (simplified, after KRAUTNER & KRSTIC, 1993) with the location of the studied
sections. A. Infra-Getic: 1, Lower Jurassic continental and continental/marine: sandstones and clays; 2, Lower and Middle
Jurassic marine sandstones, bioclastic limestones, marls, black shales with Bossitra alpina, clayey limestones and marls; 3,
Middle Callovian-Tithonian micritic, nodular and/or lithoclastic limestones; Getic: 4, Middle Jurassic sandstones, sandy and
bioclastic limestones; 5, Middle Callovian-Tithonian reef and subreef limestones; 6, substratum; 7, cover; B. Location of the

studied region.
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The Tuden Formation (about 30 m thick) consists
predominantly of clays, intercalated with sandstones.
The sections started with grey to black clays and coal
shales; the higher sections are intercalated with fine
grained sandstones, often laminated (Pl. 3, Fig. 1).

Marine sandstones (Fig. 3) also lie on continental
Lukanja coal beds and the Tuden Formation, as well as
directly on Triassic sediments. In East Serbia, they are
known as Lukanja quartzy sandstones (ANDJELKOVIC et
al., 1996, pp. 86—87) and in Bulgaria as the Kostina For-
mation (SAPUNOV in SAPUNOV et al., 1967) (Pl. 3, Fig. 2)

The Lukanja quartzy sandstones (Pl. 1, Fig. 5) (2.8 m
thick in Rosomac, 8 m in Senokos and up to 120 m in
the Mala Lukanja River) are built of coarse to middle

Fig. 2. Simplified columnar sections of the continental and
continental-marine Lower Jurassic sediments of the Infra-
Getic domain: Velika Lukanja (Pirot)-Stanyantsi (Godech)
area. 1, micritic limestones (Middle Triassic); 2, red brec-
ciated limestones = Senokos red series (Upper Rhaetian);
Lower Jurassic: 3, black to grey limestones with quartz peb-
bles; 4, clays; 5, clays with coal beds and/or coal clays; 6,
sandstones; 7, transgressive boundary.
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Fig. 3. Simplified columnar sections of the Lower and Middle Jurassic sediments of the Infra-Getic domain in the Pirot-
Godech area. 1, sandstones; 2, calcareous sandstones; 3, black shales and aleurolites with Bossitra alpina; 4, clays; 5, micrit-
ic limestones; 6, sandy and/or bioclastic limestones; 7, lithoclastic and/or nodular limestones (type “ammonitico rosso”); 8,
clayey limestones; 9, marls; 10, leptochloritic ooids; 11, chert nodules; 12, sideritic concretions; 13, phosphoritic concretions;
14, conglomeratic pebbles; 15, transgressive boundary; 16, boundary, connectected with submarine gap in the sedimentation.
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grained quartz with silica cement and a transition to
quartzite of Early Liassic age.

The Kostina Formation (Pl. 3, Fig. 3) lies directly
on the Komshtitsa Formation in the vicinities of the vil-
lages Komshtitsa and Gintsi and on the Tuden
Formation near the village of Stanyantsi. It consists of
coarse to middle grained sandstones, from 3.5 m (near
Stanyantsi village) up to 12 m thick (near Komshtitsa
village). Its age is Middle Hettangian.

The Lower Jurassic sections continue with calcareous
sedimentation. In east Serbia, the Lukanja brachiopod
beds developed, which, in western Bulgaria, correspond
to the Dolniloukovit Member of the Ozirovo Formation
(PL. 3, Figs. 4, 5).

The Lukanja brachiopod beds (ANDJELKOVIC, 1958,
p- 15) near Senokos village started with dark grey to
black crinoidal limestones (1.5 m thick), which contain
many well-rounded quartz pebbles (Pl. 1, Fig. 6), as
well as many brachiopods and bivalves. The same
limestones with quartz pebbles and fossils also crop out
in the Bulgarian section of Komshtitsa. In Senokos
above them crop out marls (4-5 m) with rare interbeds
of clayey limestones (Pl. 1, Fig. 7) (of Hettangian—Si-
nemurian age). Analogous sediments are individualized
in Bulgaria as the Ravna Member of the Ozirovo For-
mation. The largest part of the Lukanja brachiopod
beds is structured by sandy and bioclastic dark grey
bituminous limestones, with many brachiopods, bival-
ves and belemnites (Pl. 1, Fig. 8). Near Senokos vil-
lage, they were separated by ANDJELKOVC & MITROVIC-
PETROVIC (1992) as the Senokos beds. The thickness of
the Lukanja brachiopod beds is 40-45 m.

The Bulgarian Dolni Lukovit Member of the Ozirovo
Formation (SapuNov, 1983) is presented by sandy and/or
bioclastic (predominantly crinoidal) dark grey limestones
(PL. 3, Figs. 4, 5), containing many brachiopods, bivalves
and belemnites. They are between 20-40 m thick and
are of Carixian—Domerian (p. p.) age.

The Lower Jurassic sedimentation finished with rocks,
individualized in east Serbia as the Lukanja marlstones
and Lukanja belemnitic-gryphaean beds and in Bulgaria
as the Bukorovtsi Member of the Ozirovo Formation.

The Lukanja marlstones (Upper Pliensbachian) consist
of grey, laminated marls, clays, aleurolites and thin bed-
ded clayey sandstones, with many small belemnites. They
are covered by the Lukanja belemnitic-gryphaean beds
(Upper Pliensbachian-Toarcian) (ANDJELKOVIC, 1958),
built up of thin bedded sandy marls and clays. Within
them, two parts are individualized: lower — belemnitic-
brachiopod (with a predominance of small belemnites
and brachiopods) and upper — belemnitic-gryphaean
parts (with many large belemnites and Gryphaea). They
contain many sideritic and phosphoritic concretions.

The Bulgarian Bukorovtsi Member is represented by
grey silty marls, interbedded by thin (10-15 cm thick)
beds of clayey limestones with many sideritic and
phosphoritic concretions (Pl. 3, Fig. 6). They contain
many belemnites and large bivalves (aequipectens and

gryphaeas). They are not subdivided into different parts
and encompass the Domerian and the Toarcian.

Middle Jurassic (Fig. 3)

The Middle Jurassic sediments, in south-east Serbia, are
subdivided into the following lithostratigraphic units: Seno-
kos siltstones and shales (Aalenian), Vodenica sandstones
(Middle Bajocian) and Senokos ammonitic beds (Upper
Bajocian, Bathonian and Lower Callovian), and in western
Bulgaria into: the Etropole Formation (Aalenian—Bajocian)
and the Bov Formation (Upper Bajocian—Upper Batho-
nian), intercalated by the Dobrogled Member of the Po-
laten Formation (Bathonian, lower part). The Senokos
ammonitic beds and the Etropole Formation are similar to
the “black shales with Bossitra alpine” from the Alpes.

The Senokos silstones and shales (ANDIELKOVIC,
1958) are structured by dark grey to black aleurolitic
argillites and marly sandstones with phosphoritic, si-
deritic and calcareous concretions (Pl. 2, Fig. 1). Near
Senokos and Rosomac villages, they are 50-70 m thick.
The upper boundary with the Senokos ammonitic beds
represents a transition. In Bulgaria, the Etropole For-
mation is analogous (SAPUNOV in SAPUNOV et al., 1967).
It is built up of dark grey to black shales, generally aleu-
rolitic with sideritic and rare phosphoritic concretions (Pl.
3, Figs. 7, 8). Near Komshtitsa village it is about 30 m
thick and encompasses the Aalenian up to the lower part
of the Upper Bajocian.

The Vodenica sandstones (ANDJELKOVIC, 1958, p. 20,
21), about 40 m thick, encompasses coarse grained quartz
sandstones of red and reddish colour, thick bedded in the
base, upwards becoming thin bedded (Pl. 2, Fig. 2); they
also contain intercalations of microconglomerates.

The Dobrogled Member of the Polaten Formation
(SapuNovV et al., 1993) is about 4 m thick in the sec-
tion of Komshtitsa (Bulgaria). This lithostratigraphic
unit is represented by yellow to brown thick bedded
limy sandstones in alternation with thin bedded calcare-
ous limestones (Pl. 4, Fig. 1). Its age is Lower
Bathonian.

Between the Senokos siltstones and shales and the
Vodenica sandstones, as well as between the Etropole
and the Bov Formation, the boundary is connected with
a progressive transition. In the section of Komshtitsa
(Bulgaria), between them grey-greenish silty marls with
rare sideritic concretions, greenish marls developed,
which are the horizontal prolongation of the lower
member — Gornobelotintsi Member (Pl. 3, Fig. 8) of
the Bov Formation. Such a lithostratigraphic unit is not
individualized in the sections of south-east Serbia.

Above the Vodenica sandstones, in the vicinities of
the villages Senokos and Rosomac, lies the Senokos am-
monitic beds (ANDJELKOVIC et al., 1996, pp. 124-125),
represented by grey-greenish sandy marls and clayey
marls, rich in ammonites, which in the upper part be-
come an alternation between grey-greenish aleuritic
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marls and clayey limestones with Zoophycos, about
30-40 m thick (Pl. 2, Figs. 3, 4). The lower boundary
represents a passage effectuated by 3—4 m thick aleurit-
ic limestones with many muscovite flakes. From the up-
per part, in marls and clayey limestones, ANDJELKOVIC
et al. (1996, p. 128) cited Macrocephalites macrocepha-
lus, Oxycerites neumayeri and Hecticoceras haugi. From
the Lower Callovian (thickness 0.75 m); higher, also in
marls and clayey limestones (thickness 0.50 m) were
found the Middle Callovian ammonites Hecticoceras
haugi, Oxycerites tilli, Hecticoceras pompecki, etc.

In Bulgaria, this unit corresponds to the Verenitsa
Member of the Bov Formation (TCHOUMATCHENCO,
1978), represented by an alternation between clayey-
silty limestones and thin beds of silty marls, about 8 m
thick containing Zoophycos sp. indet of Late Bathonian
age (PL. 4, Fig. 2). From the uppermost part were col-
lected Rhopaloteuthis gillieroni and Homoeoplanulites
homoemorphus, which prove the middle part of the Up-
per Bathonian (Oppelia (Oxycerites) aspidoides Zone).

To west of Rosomaca, in the valley of Jelovica Ri-
ver, Middle-Upper Callovian sandy limestones and
sandstones crop out.

Middle Callovian-Tithonian (Fig. 4)

In the base, near the villages of Senokos and Roso-
mac, crop out the Kamenica limestones (ANDJELKOVIC
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et al., 1996, p. 133) represented in the base by brec-
ciated limestones, which are covered by micritic, well
bedded limestones, on the beds surfaces of which there
are lumachelles of ammonites. These limestones are
Lower and Upper (p. p.) Oxfordian.

To west of Rosomac village crop out sub reef sedi-
ments known as the RZana limestones. They are repre-
sented by grey, well bedded limestones, 10 m thick,
which contain many bivalves, gastropods, bryozoans,
brachiopods, sponges, etc.

To the Kamenica limestones, in the vicinities of the
villages of Komshtitsa, Gintsi, etc. in western Bulgaria,
correspond the micritic limestones of the Late Callo-
vian—Oxfordian-Middle Kimmeridgian (p. p.) Javorets
Formation (Pl. 4, Figs. 3, 4) (NIKOLOV & SAPUNOV,
1970; TCHOUMATCHENCO et al., 2001) which consists of
grey, predominantly micritic, medium to thin bedded
limestones with concretions of black to dark grey chert.
The hickness is about 20 m.

The Late Jurassic section continues with the Pokrove-
nik acanthicum limestones (Pl. 2, Figs. 5-7) in Serbia
and the Gintsi Formation (Pl. 4, Figs. 5, 6) in Bulgaria.

The Pokrovenik acanthicum limestones (ANDJELKO-
VIC, 1958; ANDIJELKOVIC et al., 1996, p. 139-142) (of
“ammonitico rosso” type) consist of red, redish to grey,
thin bedded limestones, which contain many lithoclasts
and bioclasts (ammonites). On the basis of the ammo-
nites, the Pokrovenik limestones are subdivided in three
parts: Lower acanthicum limestones with red to reddish
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Fig. 4. Simplified columnar sections of the Middle Callovian—Upper Jurassic sediments of the Infra-Getic domain in the Pirot-

Godech area. Legend as for Fig. 3.
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nodular limestones, 3—5 m thick; Middle acanthicum
limestones (7-20 m thick) with reddish limestones,
intercalated by grey limestones, with ammonite fossils;
Upper acanthicum limestones (3—10 m) with well bed-
ded clayey, nodular and/or lithoclastic limestones, grey-
redish to red, rich in ammonites.

The Pokrovenik acanthicum limestones are of Kim-
meridgian—Early Tithonian age.

The Gintsi Formation in Bulgaria is analogous to the
Pokrovenik limestones in Serbia. They are lithoclastic
and/or nodular, red or grey limestones, with marly
cement, of Middle Kimmeridgian (upper part)-Middle
Tithonian (upper part) age, in the Komshtitsa section
29.15 m thick and in Gintsi section about 40 m.

The Rosomac limestones cover the reddish Lower Ti-
thonian Pokrovenik limestones. The Rosomac limestones
are represented by grey well stratificated limestones, con-
taining dark grey to black interbeds of chert. They are
Middle Tithonian—Berriasian (p. p.) (Pl. 2, Fig. 8). These
limestones are known in Bulgaria as the Glozhene
Formation (Pl. 4, Fig. 7).

The Jurassic sediments in east Serbia are covered by
the Berriasian—-Lower Barremian RZana beds, consisting
of slaty, grey biomicritic limestones with intercalations
of chert nodules, situated in the Berriasian parts in 5
levels. Their analogous in Bulgaria are the clayey lime-
stones of the Salash Formation (NIKOLOV & TZANKOV,
1971) (Pl. 4, Fig. 8).
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Pe3nme

Ynopeheme jypcknx cequmenara
Nu¢pa-rercke jequaune y rpaHu4HO}j
odnactu jyroucroune Cpouje u 3ananue
Byrapcke

Hudppa-rercka maneoreorpacka jefUHUIA YCIOB-
JbeHA NaJIeOTEKTOHUKOM Hanasu ce usMeby [lanyoujcke
u 'eTcke naneoreorpadcke jeguHuIe. Y CpIICKOj JUTE-
paTypu je nosHara kao MHppa-retukym, a y 6yrapckoj
Kao jypcku U3npemeukn nmaneopos. Luss oBor pana je
ynopebemwe ofHOca jypcKux ceuMeHaTta ca o0e cTpaHe
CpricKO—Oyrapcke rpaHuiie. Y TOM Wby Cy KOpHITheHn
npodunu Jlykamwe, boropognunHor MaHacTupa, ceia
Pocomau n Cenokoc (okommua Ilmpora, jyromcromc-
touyna Cpbuja) u npocduiu y atapuma cena Kominruna,
I'mamm m Cramanmm (Fomeuku cpe3 y 3amagHoj By-
rapckoj). Jypcku cemumenTu y MH(ppa-reTckoj jenuau-
M Cy OTKpUBEHU Ha jy>kHuUM napuHama Crape IIna-
HuHe. Jlexxe TPaHCI'PeCHBHO IIPEKO TpHUjacKe IIOfUHE
LPBEHKACTHX aJeBpOJIMTa, Jlalopana ¥ apruimra ca
npociojuuma nenrdapa. HasuBajy ce CeHOKOCHa LpBe-
Ha cepmja y Cpbwmju, a y 3anagHoj byrapckoj popmanu-
ja Kommrruna. Jypcke Haciare NOYMiby KOHTUHEHTA-
HIM ¥ KOHTHHEHTAJTHO-MapWHCKAM CEIMMEHTHMA
(rnmuam u nerrgapu) (JIyKamCKy KITACTUTH U JIKAHCKU
yriberu cnojesu y CpOuju u Tygencka copmanuja y
Byrapckoj), HacTaBibajy ce JTYKAmCKUM KBAPI[HAM TIeIIl-
qapuMma (Cp6uja) m kBapmHEM nenrdapuMa Kocrmaeke
dopmarnyje (Byrapcka). OBe cenumeHTe MOKpUBajy Jly-
KamCKH OpaxXWOMOJCKY CIIOjeBH (OMOKIIACTIHYHU Kped-
waim) u Jlykamcku Kpeumamu (CpOuja) W WIaHOBH
Oswuposcke popmarnuje: Pomanos Jlon (kKpeumanu ca
KBapIHUM IIUbYHKOM), PaBHa (Kpeumany 1 TIMHIA 10
nanopun) u Jlonuu JlykoBuT (OGMOKJIACTUYHM KpEd-
Hally) y KojuMa npeosiabyjy OMOKIaCTHIHE KpeUmhaly
(Byrapcka). CenumeHTanuja ce HacTtaBiba JIyKamCcKuM

6eJIEMHATCKO-TPU(EjCKIM CIIOjeBEMA (JIAIIOPIM ¥ TIIU-
HOBUTHU melryapu) Kojuma y bByrapckoj oaroBapa
BykopoBauku unaH (Takobe opf ianopana u TIMHOBU-
TUX Kpeumaka ca KBprama ocopuTa W CHICPHUTA)
O3suposcke Gopmarmje. Cpeilbojypcka cefluMeHTanyja
je moyena LPHUM aJE€BPUTCKUM IVIMHIMMA ca CUTHUM
KoJbKama (Bossitra alpina) v KpynHUM OeJIEMHUTUMA.
Osu cegumenTu cy yrBpbenu y Cp6uju kao CeHOKOCHU
aJIEBPOJINTH W TVIMHIMW, a ¥ Byrapckoj kao ETpomnosncka
¢opmanmja. OBa ¢anyja je y Anmnuma mo3HaTa Kao
“npHu rauHAL ca Bossitra alpina”.’Y Cpbuju ce mpodui
HacTaB/ba BoleHnukuM nemryapuma 6ajecke cTapocTy,
a y Byrapckoj Jo6pornexckum unaHoM IlonareHcke
¢opmanmje. Y Byrapckoj, oHE cy ropmodajecke—o-
BO0ATCKE CTAPOCTH, IPEKPUBA]jy JIALOPIE AOWHET YIaHa
(TopwoGenoTunauku wian) BoBcke dopmanumje, a
Jexe UCHOJ ropwer BepeHnmukor unmaHa, IpefcTas-
Jb€HUX CMEHOM Jalopalla W INIMHOBUTUX Kpeumaka,
Boscke ¢opmanmje. Bogennuku nenrdyapu, OfHOCHO
Jo6pornencku 4iaH, 3aBpliasajy y npoduiry Kom-
mture. byrapcka Boscka opmanuja ogroBapa CeHo-
KOCHUM aMOHHUTCKUM cJojeBUMa y uctouHoj Cpouju.
l'opwa rpanmia amoHuWTCKuX cinojeBa CeHokoca
BoBcke opmanyje je omrpa, MECTUMHUYHO €pO3MOHA
(menpaBmiiHA), IpEeKpUBEHA aMOHUTCKOM OpedoM ca
MHOIITBOM Macrocephalites—a. Y Byrapckoj, HaBuiie
clefle CUBU Kpedmalu ca pPOXHAYKUM KBprama
JaBopeuke ¢opmanmje, a y ucrounoj Cpobuju Kame-
HUYKU Kpeumaly. VI3Haj BUX Cy CHBU WM IPBEHU
KBpraBd, OJHOCHO JIMTOKIIACTUYHU Kpeumanu (THIl
“ammonitico rosso” ) I'muum popmanuje y Byrapckoj u
[ToKpOBEHNYKYM aMOHHUTCKH (aKAaHTHKYM) KpeUrhald y
CpOuju. Jypcku npocpun Mudpa-reTukyma ce 3aBpiia-
Ba CHBUM MUKPUTCKHAM M JIUTOKIIACTUIHUAM KpEUHaIH-
Ma Koju y uctounoj Cpbuju npumnapgajy Pocomaukum u
PcoBaukuM kpeumanuma, a y byrapckoj - I'moxken
¢opmanmju. 3akbydak je mga ce JuTOCcTpaTurpadceke
jenuHuIe, Koje Cy IOCeOHO U3ABOjUIIN Pa3HU ayTOpH Y
ucroynoj Cp6uju u 3anagHoj byrapckoj, Mory nopegu-
TH ¥ HUXOB OHOC JAOBOJUTH y Be3y ca obe CTpaHe
Ap>KaBHE IpaHUIIE.

PLATE 1

Serbia

Fig. 1. Jelovica limestones, Triassic, Velika Lukanja.

Fig. 2. Senokos red series, Upper Triassic, Senokos.

Fig. 3. Lukanja coal beds, Lower Jurassic, Velika Lukanja.

Fig. 4. Lukanja clastics, Lower Jurassic, Velika Lukanja.

Fig. 5. Lukanja Quartz sandstones, Lower Jurassic, Senokos.

Fig. 6. Base of the Lukanja brachiopod beds, Lower Jurassic, Senokos.
Fig. 7. Lukanja brachiopod beds, detail, Lower Jurassic, Senokos.

Fig. 8. Lukanja brachiopod beds, general view, Lower Jurassic, Senokos.
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PLATE 2

Serbia

Fig. 1.  Senokos siltstones and shales, Middle Jurassic, Senokos.

Fig. 2. Vodenica sandstones, Middle Jurassic, Senokos.

Fig. 3. Senokos ammonitic beds, Middle Jurassic, Senokos.

Fig. 4. Senokos ammonitic beds, Middle Jurassic, Senokos.

Fig. 5. Pokrovenik acanthicum limestones, Upper Jurassic, Rosomac.

Fig. 6. Pokrovenik acanthicum limestones, detail, Upper Jurassic, Rosomac.
Fig. 7. Pokrovenik acanthicum limestones, Upper Jurassic, Rosomac.

Fig. 8.  Rosomac limestones, Upper Jurassic, Rosomac.
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PLATE 3

Bulgaria

Fig. 1. Touden Formation (Lower Jurassic) and the boundary with the Middle Triassic limestones, Stanyantsi.

Fig. 2. Boundary between the Komshtitsa Formation (Upper Triassic) and the Kostina Formation (Lower Jurassic), Komshtitsa.
Fig. 3. Kostina Formation, Lower Jurassic, Visochica River, Komshtitsa.

Fig. 4. Dolni Loukovit Member, Ozirovo Formation, Lower Jurassic, Komshtitsa.

Fig. 5. Dolni Loukovit Member (detail), Ozirovo Formatin, Lower Jurassic, Komshtitsa.

Fig. 6. Bukorovtsi Member, Ozirovo Formation, Lower Jurassic, Komshtitsa.

Fig. 7. Etropole Formation, Middle Jurassic, Barlya.

Fig. 8. The boundary between the Etropole Formation and the Bov Formation (Gornobelotintsi Member), Middle Jurassic, Barlya.
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PLATE 4

Bulgaria

Fig. 1. Dobrogled Member, Polaten Formation, Lower Bathonian, Barlya.
Fig. 2. Verenitsa Member, Bov Formation, Middle Jurassic, Barlya.

Fig. 3.  Yavorets Formation, Callovian—Oxfordian, Barlya.

Fig. 4. Yavorets Formation, Callovian—-Oxfordian, Barlya.

Fig. 5. Gintsi Formation, Upper Jurassic, Barlya.

Fig. 6. Gintsi Formation (detail), Upper Jurassic, Barlya.

Fig. 7. Glozhene Formation, Upper Jurassic, Barlya.

Fig. 8. Salash Formation, Lower Cretaceous, Barlya.
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