
Slovak Geol. Mag. 9. 1(2003), 23 - 40

Comparison of the Variscan - Early Alpine evolution of the Jadar Block
(NW Serbia) and „Bukkium" (NE Hungary) terranes; some paleogeographic

implications

Ivan Filipovic1, Divna Jovanovic1, Milan Sudar2, Pal PelikAn3,
SAndor KovAcs4, GyOrgy Less3 & Kinga Hips4

'Geological Institute "Gemini", Karadordeva 48, 11000 Belgrade, Serbia; pzdevon@EUnet.yu; djdivna@EUnet.yu
2Faculty of Mining and Geology, Kamenicka 6, 11000 Belgrade, Serbia;sudar@EUnet.yu
'Hungarian Geological Institute, Stefania lit. 14, H-1443 Budapest, Hungary; less@mafi.hu

4Academic Research Group, Eotvos Lorand University of Sciences, Dept. Geology, Pazmany P. setany 1/c, H-1117 Budapest,
Hungary; skovacs@iris.geobio.elte.hu; hips@ludens.elte.hu

Abstract. The Variscan and Early Alpine evolution of the Jadar Block (NW Serbia) and ,J3ukkium" (NE
Hungary) terranes are compared showing numerous obvious similarities such as marine development of
Carboniferous and Permian (discovery of Paleotethyan fusulinids of Carboniferous age), presence of the
Bobova Breccia (as equivalent of the Tarvis Breccia), identical development of Middle and Upper Permian
and continual transition to Lower Triassic, Anisian dolomites with the unit of Sebesvfz-type conglomerate on
top, early rift volcanism in Ladinian, etc. The Variscan and Early Alpine evolution of the both terranes is also
comparable in part to that of the Carnic Alps (Austria, Italy).
Key words: Variscan-Early Alpine evolution, lithostratigraphy, Jadar Block (NW Serbia) and „BUkkium"
(NE Hungary) terranes, Carnic Alps.

1. Introduction

The aim of the comparison of the Jadar Block (NW
Serbia) and JBiikkium" (NE Hungary) terranes is to
establish the similarities and the differences in their geo-
logic development during Variscan and Early Alpine
evolution and to show the similarities with coeval suc-
cessions of the classic localities of Carnic Alps. The corre-
lation of the „Biikkium" Terrane with the latter had already
been previously published (Ebner et al., 1991, 1998).

The great similarity between the Jadar and Bukk Late
Paleozoic successions was already recognized by
Schreter (1948), who mentioned the presence of the
,Jadar fades" in the Biikk Mts. Schreter (1959) corre-
lated the Upper Permian, whereas Balogh (1964) both the
fossiliferous Carboniferous and Permian sequences of the
two areas, within the wider context of the comparison of
the Biikk and the Dinarides.

The first Yugoslav geologists to mention similarities
in the development of Upper Permian sediments of the
Jadar region and Biikk Mts. were Ramovs et al., 1986.
Later, in co-operation with Hungarian geologists, Pe§ic et
al. (1988), considering the position of Upper Permian
deposits of the Jadar region as part of Western Paleo-
tethys, presented details on the development of the Upper
Permian of the Jadar region and on the correlation with
similar sediments of the Bukk Mts.

In this paper considerations of the relationships bet-
ween the Jadar Block and the „Biikkium" terranes during
the Variscan and Early Alpine evolution are analyzed in
detail. The main characteristics were already given by
Filipovic et al., 1998.

The relative paleogeographic position of the compa-
red units within the western Paleotethyan and Neotethyan
domains is analyzed in a preliminary fashion.

2. General geological setting

Geographically the Jadar Block Terrane is located at
the southern and the „Biikkium" Terrane at the northern
margin of the Pannonian Basin. In spite of their present
separation they both represent crustal fragments which
had a very similar, i.e. equivalent geologic evolution
during the Late Paleozoic and Early Mesozoic. Their
present geologic position (as wedges stuck into geologi-
cally different surroundings) was achieved by (Late Cre-
taceous-) Tertiary strike-slip movements. Today they are
isolated geotectonic units within the Vardar Zone Com-
posite Terrane (Jadar Block) and the Pelsonia Composite
Terrane (JBUkkium") (Fig. 1).

The Jadar Block, as an exotic block terrane displaced
into the Vardar Zone in the Upper Cretaceous, is sur-
rounded on three sides by Vardar Zone Composite Terra-
ne members. In the southwest it is thrusted over the
Vardar Zone units, while in the southeast the relation-
ships are opposite. Other margins are covered by Tertiary
deposits and their contacts cannot be studied, except in
the west, where a N-S stretching fault can be assumed as
the block boundary (Filipovic & Knezevic, in Karamata
et al., 1994). The differences with the Vardar Zone Com-
posite Terrane are a lack of data on post-Liassic, as well
as an absence of ultramafites, ophiolitic melange, and of
Cretaceous flysch development in the Jadar Block
Terrane (Filipovic, 1995).
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Fig. 1 Sketch of the geographic and present geologic position of the Jadar Block and „Bukkium" terranes within the Circum-
Pannonian region and their simplified geologic maps.
legend. Jadar Block Terrane, Units of the Jadar Autochthon: I. KV - Krupanj-Valjevo, 2. V - Vlasic, 3. S - Slovac, 4. U - Ub;
Jadar Allochthon: 5. LN - Likodra Nappe. ..Biikkium" Terrane: 1, 2. Szendro Unit: 1. Rakaca Subunii, 2. Abod Subunit; 3-5.
Uppony Unit + Uppony - type Paleozoic in the Rudabdnya Mts.: 3, 4. Uppony Paleozoic: 3. Ldzberc Subunit, 4. Tapolcsdny
Subunit, 5. Gosau-type Senonian conglomerate in the Uppony Mts.; 6 - 9. Biikk Mts.: 6 - 8. Biikk PA: 6. Upper Paleozoic, 7.
Triassic, 8. Jurassic; 9. Szarvasko-Monosbel Nappe of the Biikk Mts.



/. Filipovic el al.: Comparison of the Variscan - Early Alpine evolution.
25



Slovak Geol. Mag. 9, 1(2003), 23 - 40
26

Paleozoic rocks of the Jadar area belong to the anchi-
metamorphic zone, except for those from the south-
western marginal zone, which are metamorphosed in the
low-grade part of the greenschist facies (Dobric et al„
1981).

The „Bukkium" Terrane, in the sense of Kovacs et al.
(1997), on the basis of formerly prevailing geotectonic
concepts, forms the southern section of the NE part of the
Pelsonia Composite Terrane. Based on Carboniferous
facies relations (Balogh, 1964; Kovacs & Pero, 1983,
Ebner et al., 1991), it was considered for a while to in-
clude the Biikk Parautochthon, Szendro and Uppony
Units. Despite the obvious facies links, however, they
show opposite structural vergencies (Csontos, 1988,
1999; Koroknai, PhD thesis in preparation). This fact has
received more emphasis in the latest terrane subdivision
of Hungary (Kovacs et al., 2000). Accordingly, the
Biikkia Composite Terrane in the latter sense includes the
structurally closely related (Csontos, op. cit.) Biikk Para-
utochthon, Szarvasko and Darno Terranes, whereas the
Szendro and Uppony Units are only tentatively included
therein. It should be still mentioned that, among the pre-
sent authors, P. Pelikan and Gy. Less even doubt the
distinct nappe position of the Szarvasko complex upon
the Bukk „Parautochthon" and its distinction from the
Darno Complex. Whereas the Biikk PA and Darno Units
are overstepped by similar Upper Eocene marine forma-
tions, the Biikkia, Uppony, Szendro and adjacent blocks
of Pelsonia and Tisia are separated by young Tertiary
faults overstepped by Middle Miocene sediments.

3. Lithostratigraphy

In the following review the main lithostratigraphic
characteristics of the formations deposited during Va-
riscan and Early Alpine evolution in both investigated
terranes are described. The numerous similarities during
the Variscan and Early Alpine evolution of the Jadar
Block and „Biikkium" terranes confirm their mutual sedi-
mentological and paleogeographic connection.

The Variscan succession began in the Middle Devo-
nian in the Jadar Block Terrane (Filipovic et al., 1975),
but probably already in the Late Ordovician in the
„Biikkium" Terrane (Ebner et al., 1998). Fig. 2 shows
only the development of sediments during the Carboni-
ferous and lowermost Permian, with arrows pointing to
those formations which continue from the Middle and
Upper Devonian (VlaSic and Druzetic Fms. in the JBT),
as well as to other formations of the same age (Abod Lst.
and Uppony Lst. Fms. in the Lazbe"rc Subunit, Uppony
Unit, and Bukkhegy Marble, Abod Lst. and Rakacaszend
Marble Fms. in the Rakaca Subunit, Szendro Unit).

The main characteristics of the Jadar Block Terrane
during the Late Paleozoic and Early Mesozoic are the
marine development of the Carboniferous and Permian, a
continual transition of sedimentation from the Permian to
the Triassic, the specific features of Triassic rocks with
dolomite of Anisian age, „porphyrite" and pyroclastics of
Ladinian age, platform-reefal limestone of Middle and
Upper Triassic age and its gradual transition to Liassic
limestone. Younger Jurassic formations are not known.

The JBiikkium" Terrane shows the same lithological
characteristics up to the end of the Triassic. Lower Juras-
sic and Lower Middle Jurassic formations are not yet
proven. The Upper Triassic platform and basinal carbo-
nates are followed by Bathonian-Callovian variegated
radiolarite, then by distal flysch-type sediments of the
Eohellenic tectogenesis (Csontos et al., 1991).

3.1. Jadar Block Terrane

In the Jadar Block Terrane three sedimentary suc-
cessions can be recognized; Variscan, Late Variscan and
Early Alpine.

The Variscan succession (Middle Devonian - Early
Moscovian) in the Jadar Block Terrane, according to the
different development of sediments during Variscan evo-
lution, includes the Jadar Autochthon and Jadar Alloch-
thon (Fig. 2).

Jadar Autochthon
During the time of Variscan evolution in the Jadar

Trough the elastics of the VlaSic Fm. (the Krupanj-
Valjevo, VlaSic and Slovac Units) were deposited, but
simultaneously on the Ub intrabasinal rise pelagic
limestone of the Druzetic Fm. was accumulated (Fig. 2).

The Vlasic Formation, over 1000 m thick, is com-
posed of alternating arenite and siltstone, with rare micro-
conglomerate. There is no paleontological evidence in its
lower part; palynomorphs of Upper Devonian and Tour-
naisian age were found only in the uppermost level. The
great thickness of the lower part of the formation is the
reason why we also suppose a Middle Devonian age for
the VlaSic Fm. The upper part of VlaSic Fm. has cha-
racteristics of the Variscan („Kulm") Flysch, i.e. rapid
vertical change of sandstone and siltstone, various types
of lamination, gradation, sedimentary structures, remains
of flooded floras of Visean and Serpukhovian age, and
trace fossils (Phycosiphon, Dyctiodora liebeana etc.).
Only in the thin, cherty limestone intercalations in the
VlaSic Fm. near the village of TekeriS, are found cono-
dont faunas of the uppermost Tournaisian and lowermost
Visean: Gnathodus typicus, Scaliognathus anchoralis -
Doliognathus latus, and G. texanus Zones.

The Druzetic Formation, over 100 m thick, is made
up of pelagic carbonate rocks of Middle-Upper Devonian
and Lower Carboniferous age. In the Devonian parts of
the formation numerous conodont zones are defined
(Filipovic et al., 1975). In the thinner, upper part of the
formation (of a thickness of about 15 m), the following
Lower Carboniferous conodont zones were identified,
viz.: Siphonodella sulcata, Siph. duplicata, Siph. sand-
bergi, Sc. anchoralis - Dol. latus, Gnathodus texanus, G.
hilineatus bilineatus, Lochreia nodosa, G. bilineatus bol-
landensis and Kladognathus - G. girtyi group.

At the beginning of the Serpukhovian the Variscan
flysch was partially overlain by the Stupnica Sandstones
(SS) in the western part of the area, and in eastern part by
conglomerate of the Zupanjac Formation (ZF). The
regressive tendency of the Serpukhovian ended in the
early Bashkirian.
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Fig. 3 Correlation of the Early Alpi-
ne succession of the Jadar Block and
„Bukkium" terranes.
Abbreviations. „BTL" - ..Bioturbate
Lst." Mb., PC - Podbukovi Conglo-
merate Mb., SC - Sebesviz Conglo-
merate Mb.

Jadar \ I lot lit h on
The formations of the Likodra Nappe are quite diffe-

rent from the autochthonous Carboniferous ones (Fig. 2).
At the same time they are equivalent to sediments of
Carboniferous age of NW Bosnia (Sana-Una Terrane;
Protic et al., 2000).

Within the Likodra Nappe the Variscan („Kulm")
Flysch is overlain in variable thickness (up to 30 m) by
the mostly bedded, bluish-gray limestone of the Dulim
Formation, intercalated with marly shale and siltstone.

Calcitic, mm-thick veinlets and stylolites within it are
typical. The age of this formation is Serpuhkovian-Lower
Bashkirian (conodont zones: Gnathodus bilineatus bol-
landensis, Declinognathodus noduliferus inaequalis-D.
lateralis and Idiognathoides corrugatus-Id. sulcatus).

Above the Dulim Fm., and partly above the Variscan
Flysch, lies the Rudine Formation. Its thickness is 60-80
m. It consists of massive, subordinately stratified, gray to
dark gray limestone, with frequent foraminifera (Lower
Bashkirian, i. e. Severokeltenskian and Prikamskian in
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age), green algae (Dvinella, Donezella), brachiopods,
corals, etc. At the locality of Rudine a bioherm with
Chaetetes (probable coralline demosponge) is developed,
with abundant solitary corals, pelecypods, crinoids, etc.
(Jovanovic, 1992).

The Stojkovici Formation overlies the Rudine Fm. It
varies in thickness from 20-60 m and is built up of
yellowish or brown siltstone, locally intercalated with
shale and sandstone. It contains abundant, but poorly
preserved brachiopods and crinoids, rarely bryozoans,
bivalves and gastropods of Lower Bashkirian to Verei-
skian age.

The youngest rock of the Likodra Allochthon is
limestone of the Stolice Limestone Formation. It is more
than 100 m thick, massive or thick-bedded, partially with
abundant reef-building organisms. Rare foraminifera (Ar-
chaediscus) are of Vereiskian/Kashirskian age.

The Late Variscan succession, following the Carnic
tectogenesis (Vai, 1975), is characterized by molasse
development only in the Jadar Autochthon of the Jadar
Block Terrane. In the western part of the area mountains
were formed, and in other parts molasse depressions.
Deposition of molasse began in the Podolskian and ended
in the Asselian. At first sediments of the Ivovik Fm. were
formed (Krupanj-Valjevo, VlaSic and Ub Units), and later
carbonates of the Kriva Reka Fm. (Krupanj-Valjevo
Unit).

Olistoliths and clasts of Devonian and Lower Carbo-
niferous limestone in siltstone matrix are characteristic
for the older part of the Ivovik Formation. Here syno-
rogenic products of sliding tectonics could be correlated
with olistostromes of Praca, Vlasenica (SE Bosnia), Ja-
vorje Mt., SW Serbia (Filipovic & Jovanovic, 1994). The
younger part of the formation shows facial changes. In
the western part, in near-shore environments, siltstone
with brachiopods (Orthotetes, Neochonetes and Chori-
stites with fine branching costae, etc.) was deposited,
intercalated with limestone with fusulinid associations of
Podolskian age - Fusulinella colloniae Zone (Filipovic,
1995). In the other parts of the Jadar Block Terrane
(Vlasic and Ub Units) the upper part of this formation is
made up of alternations of massive, bedded and thin-
bedded silty limestone with woody plant remains.

The Kriva Reka Formation is developed only in the
southern part of the Jadar Block Terrane (Valjevo-
Krupanj Unit). It is built of gray, massive or stratified
limestone with abundant fusulinids, and sporadically tiny
foraminifera, algae, brachiopods, conodonts, pelecypods,
bryozoans, crinoids, etc. The presence of stratigraphically
important fusulinids and corresponding conodont associa-
tions are very characteristic. Four fusulinid associations
(zones) were found: the first, of Myachkovskian age with
Fusulinella bocki and F. eopulchra, the second of Kasi-
movian age with the zone fossils Protricitites pseudo-
montiparus and Triticitites irregularis (characteristic in
the Russian platform for the uppermost part of the
Kasimovian), and the third of Gzhelian age with Rugo-
sofusulina alpina and Quasifusulina longissima (Filipo-
vic, 1995). According to Pantic (1969) in the fourth
association of fusulinids consists of Parafusulina pseu-

dojaponica, P. freganica, etc., corresponding to the
Asselian. The presence of Lower Permian is confirmed
by F. Kahler (unpublished data; personal notes given
postmortem by courtesy of E. Fliigel, 1993), who de-
termined Cuniculinella cf. fusiformis, Eosellina ? sp. and
Pseudoschwagerina sp., fusulinids characteristic of the
Lower Permian.

The Early Alpine succession includes formations of
the Middle and Upper Permian, Triassic and Lower
Jurassic. The development of sedimentation was unique
to the entire area of the Jadar Block Terrane and similar
to that of the „Bukkium" Terrane (Fig. 3).

In the Permian the similarities are very obvious. They
could also be correlated with many areas of the western
Paleotethys. In the Jadar Block Terrane sediments of
Permian age are represented by three formations: the
Cerova Fm., the Dolovo Fm. and the „Bituminous Lst."
Fm., the first and second being of Middle Permian, and
the third of Upper Permian age.

Due to intensive tectonic events, tectogcnetically dif-
ferent basement was formed. Therefore the transgressive
sediments of Middle Permian age lie over different for-
mations of the allochthon and autochthon: the Stolice Lst.
Fm. in the western part, the Ivovik Fm. in the central part,
the Kriva Reka Fm. in the southern part and the Zupanjac
Fm. in the eastern part of the Jadar area.

The Cerova Formation, Middle Permian in age,
represented by white and yellow quartz sandstone with
rare crinoid detritus, was deposited in a coastal plain en-
vironment. The sandstone is medium grained. The main
component is angular, undulose quartz.

In the lowest part of this sandstone small lenses of
Bobova Breccia are partially present, which could be
correlated with the Tarvis Breccia of the Carnic Alps.
Their thickness is of 0.5-3 m, rarely up to 10 m. The
breccia consists of angular to medium-rounded fragments
of limestone with fusulinids of the Kriva Reka Fm.,
which means that overthrusting of the Likodra Nappe
took place before the Middle Permian.

The sandstone is overlain by purple, greenish and
gray-yellowish shale and siltstone, rarely sandstone. Due
to the very characteristic color and silky shine (large
quantities of mica), these sediments are easily recogniz-
able in the field. This white and yellow sandstone,
together with purple and greenish siltstone, is very
similar to the Szentelek Formation of the Biikk Mts.
(Flilop, 1994). The presence of gypsum is in connection
with the evaporation of salt water in a lagoonal or sabkha
environment, under arid conditions, which is characte-
ristic for marine Middle Permian in many areas of the
western Paleotethys (Southern Alps, Sana-Una Paleozoic
in Bosnia, Niksicka Zupa in Montenegro, Biikk Mts. in
Hungary, etc.).

The overlying Dolovo Formation is made up of thick
to thin-bedded, yellow and gray-colored dolomitic lime-
stone, intercalated with marly shale and siltstone. The
average thickness is about 30 m. The scarce fossils
encountered, Gymnocodium, Agathammina, Earlandia,
Geinitzina, etc., from dolomitic limestone (dolomicrite,
biomicrite, microsparite, etc.) and Aviculopecten sp. from
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marly intercalations, are not stratigraphic indicators.
Therefore, according to the superpositional relationships,
the formation is assigned to the Middle Permian in
general. Very characteristic for the formation is rauh-
wacke, which, due to weathering has a net-like, caver-
nous, i.e. a „boxwork" texture (Leine, 1968). This rauh-
wacke is monomict and contains a higher content of
strontium (965 ppm).

The „Bituminous Limestone" Formation of Upper
Permian age lies over the Dolovo Fm. and passes con-
tinually into the overlying Lower Triassic limestone. It
consists of limestone, which is gray to black-colored,
very fossiliferous (presence of organic matter), bedded
(thin-bedded to thick-bedded), rarely massive. In the
lower and middle part of the formation intercalations of
red and gray sandy shale occur (siliciclastic input).

Macrofauna and microfauna, distributed in a micritic
to microsparitic matrix, are very abundant. Calcareous
algae, small foraminifera and brachiopods predominate.
Simic (1938) was the first to subdivide the Upper Per-
mian, and later Pesic et al. (1988) and Pantic-Prodanovic
(1994, 1997) separated new horizons. Using all data from
the „Bituminous Lst." Fm. the following eight horizons
have been established: Horizon 1 with Edmondia per-
miana, Horizon 2 with Mizzia (M. velebitana, M. yabei,
M. cornuta), Horizon 3 with brachiopods: Tyloplectus,
Spinomarginifera, Tschernyschewia, Leptodus, etc., Bio-
herm 4 with Richthofenia, sponges and bryozoans,
Horizon 5 with Notothyris, Horizon 6 with Waageno-
phyllum indicum. Horizon 7 with Conodofusiella, Reiche-
lina and Vermiporella, and Horizon 8 with bellerophons,
Hemigordius and Gymnocodium.

The „Bituminous Limestone" of Upper Permian age
passes without interruption in sedimentation into ooidal
Lower Triassic limestone (Svileuva Formation). As in
the entire Tethys area, at the Permian-Triassic boundary
living being almost disappeared. No indications of the
„boundary clay" have been found as yet, but detailed
investigations have not yet been carried out. The Lower
Triassic begins with ooidal limestone. Apart from certain
horizons of superficial ooids (Pantic-Prodanovic, 1987,
annual report) in bedded to thickly bedded limestone only
rare ostracods and small foraminifera were found, such as
Earlandia tintiniformis (horizon with ostracods and E.
tintiniformis; Pantic-Prodanovic, 1994).

The sequence continues with the carbonate-terri-
genous Obnica Formation (in the surroundings of the
town of Valjevo its thickness is about 200 m). Thin-
bedded, yellow and brownish schisty sericitic sandstone,
shale, marlstone, sandy and silty, dolomitic limestone,
which are in mutual cm-dm alternation, were deposited
on a shallow ramp/shelf. In these sediments an abundant
mollusk fauna occurs: Naticella, Turbo, Myophoria,
Tirolites, etc. According to the conodonts, the Para-
chirognathodus-Furnishius and Neospathodus triangu-
laris-Ns. homed Zones of Smithian and Lower Spathian
(Budurov & Pantic, 1974, Sudar, 1986) age are deter-
mined.

The formation ends with thin-bedded dark gray lime-
stone, rich in bioturbations, parallel laminated and
nodular, which becomes massive in the uppermost part

(„Biolurbate Limestone" Mb.). The limestone is spora-
dically dolomitic, siltose or clayey, with ooids in some
beds.

These rocks pass gradually into gray-colored, brec-
ciated or bedded, very weathered dolomite and dolomitic
limestone of Anisian age (Jablanica Formation). They
are mostly bedded and massive, but in the higher part
they are brecciated and crushed. In the locality Pod-
bukovi, as in the Biikk Mts., Sebesviz-lypc conglomerate
is visible, which indicates local uplift (Podbukovi Con-
glomerate Mb.). During the Lower Ladinian in many
places in the Jadar Block Terrane, volcanic activity in
connection with rift volcanism is manifested by effusions
of metaandesite („porphyrite") and its pyroclastics
(Tronosa Formation). These rocks alternate with thin-
bedded, often silicified limestone with nodules and chert
intercalations. The „porphyrites" are intensively altered
(sericitization, carbonatization, rarely silicification).

In the Upper Triassic different developments oc-
curred. Platform limestone of the Lelic Formation was
gradually developed from the Ladinian, was karstified
and transited into reefal, mostly gray, massive and brec-
ciated limestone with megalodonts, corals, hydrozoans,
bryozoans, brachiopods, pelecypods and microfauna
(Aulotortus, Endothyra, Trocholina, etc.). Laterally the
Gucevo Limestone Formation was deposited in basinal
environments of the deep borderland or slope. This lime-
stone is gray, thin to thick-bedded, with chert nodules,
abundant in radiolarians, „filaments" and conodonts of
Carnian and Norian age (Paragondolella foliata. Pg.
polygnathiformis, Pg. nodosa, Metapolygnathus abneptis,
and Epigondolella postera zones; Sudar, 1986).

The Upper Triassic rocks of the Lelic Fm. pass
gradually into Liassic limestone. They are red and gray-
colored, thick-bedded, of a thickness up to 10 m. In this
limestone foraminifera of Lower Jurassic age were found:
Involutina liassica and Vidalina martana.

3.2. „Biikkium" Terrane

3.2.1. Biikk Parautochthon Unit

Variscan succession. Late Paleozoic formations
occur at surface only in the northern part of the moun-
tains, in the so-called „North Biikk Anticline" of the
Biikk Parautochthon Unit (hereafter Biikk PA) (Balogh,
1964; Fiilop, 1994). Only the end-member of the
Variscan cycle is known, the flysch-like, distal turbiditic
Szilvdsvdrad Formation, consisting of an alternation of
dark gray to black shale, siltstone and sandstone. It occurs
in the core of the anticline with an estimated thickness
exceeding 1000 m. Underlying formations are not known;
it is overlain on the two limbs of the anticline by the
marine molasse-type Malyinka Fm. In the absence of
fossils, and based on the latter, its age is pre-Podolskian,
probably higher Bashkirian and early part of Moscovian.
An unconformity between the two formations could not
yet be proven. In terms of its sedimentological character
the Szilvasvarad Fm. can be compared with the distal
turbiditic middle and upper members of the Szendro
Phyllite Fm., which are of post-Early Bashkirian age.
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Fig. 4 Bobova Breccia at the base of the whitish sandstone of
the Farkasnyak Sandstone Mb. of Szentlelek Fm., Middle
Permian. Borehole Mdlyinka-13, (37,4-38,7 m), Csikorgo, NE
Biikk Mis.

The Late Variscan succession is represented only by
the marine molasse-type Mdlyinka Formation of 400 m
thickness. It consists of fossiliferous shale, sandstone
(mainly with brachiopods and crinoids), with three
bluish-gray limestone horizons rich in calcareous algae,
fusulinids and other fossils, each being 10 to 50 m thick.
The age of the lower two is Late Moscovian (Myach-
kovskian; Berenas Member in Fiilop, 1994), as indicated
by fusulinids: Fusulinella ex gr. bocki, Fusulina ex gr.
elegans, Pseudoendothyra pseudosphaeroidea, etc. How-
ever, from the lowermost part of the formation Hemi-
fusulina moelleri was reported from some limestone
intercalations (Rozovskaya, 1963), pointing to a Po-
dolskian age. The age of the third, uppermost limestone
horizon (Csikorgo Member in Fiilop, 1994) is Gzhelian
according to its fusulinds (Quasifusulina longissima, Qu.
cf. tenuissima, Qu. elongata; „Pseudofusulina" pseudo-
japonica, etc.). Nevertheless, a partly Asselian age cannot
be quite excluded; however, sure evidence is missing so
far(Kozur, 1984).

In the Early Permian the region of the Biikk PA unit
was uplifted and underwent erosion, which for the most
part removed the higher (Kasimovian-Gzhelian) portions

of the formation. Equivalents of the Rattendorf and
Trogkofel Groups of the Carnic Alps are missing here, as
well as in the Jadar Block Terrane.

The Early Alpine succession includes formations of
Middle Permian to Upper Jurassic age, but there is no
evidence for Lower and lower Middle Jurassic ones in
this unit so far. The Szentlelek Formation disconfor-
mably overlies different levels (Moscovian to Gzhelian)
of the Malyinka Fm. It begins with white, whitish gray to
greenish quartz sandstone, then follows with red or
reddish-brown sandstone and siltstone, representing a
coastal plain environment (Farkasnyak Sandstone Mb.,
of 100-130 m thickness). In its basal part a limestone
breccia horizon occurs, equivalent to the Bobova Breccia
of the Jadar Block Terrane (Fig. 4). The 120-150 m-thick
Garadnavolgy Evaporite Mb. represents sabkha condi-
tions and is built up by an alternation of purple or green
siltstone-mudstone, subordinately sandstone, white gyp-
sum and, in lesser amount, anhydrite, as well as gray
dolomite. The formation, being in an underlying position
to the Nagyvisnyo Lst. Fm., is regarded as of „Middle
Permian" age in general, without age indicator fossils.

The Nagyvisnyo Limestone Formation (Bellerophon
Fm. in the classical Alpine literature) of 270 m thickness
develops with continuous transition from the Szentlelek
Fm. The boundary is defined where the purple-green
siltstone, resp. gypsum-anhydrite intercalations disappear
from among the dolomite beds. The lower 30 m of the
formation is dominated by dolomite, whereas the remai-
ning part is formed by usually 20-30 cm thick, very
fossiliferous (calcareous algae: Mizzia velebitana, Vermi-
porella serbica, Gymnocodium bellerophontis, etc., bra-
chiopods: Leptodus nobilis, Tschernyschewia, Tyloplecta,
etc.) black or dark gray limestone beds with 2-10 cm-
thick, black, marly-silty intercalations. Ostracods (Kozur,
1985) and small foraminifera (Berczi-Makk, 1992;
Berczi-Makk et al., 1995) are also very common. Small
coral buildups with Waagenophyllum indicum are cha-
racteristic for the middle part of the formation, whereas
the calcareous sponge Peronidella baloghi occurs in its
upper part in the horizon with Leptodus nobilis. A faunal
correlation with the Jadar Block Terrane and the other
areas of the Dinarides was presented earlier by Pesic et
al., 1988.

In the Biikk Mts. the „boundary clay" event at the
Permian/Triassic boundary can be recognized in a few
sections. The lowermost Triassic is represented by the
light-colored, ooidal Gerennavdr Limestone Formation
of 120 m (or even more) thickness. At the formation
boundary the very rich Permian fossil association
disappears and only a few Permian small foraminifera
and the calcareous algae Gymnocodium are still present
just above it, followed by a thin horizon with the fora-
minifer Earlandia tintinniformis, which occurs somewhat
higher (Berczi-Makk, 1987).

The Ablakoskb'vblgy Formation of 300 m thickness,
with four members, represents mixed carbonate-terrige-
nous sedimentation on a ramp environment. Its lower part
consists of greenish-purplish sandstone and siltstone,
with sandy-marly limestone intercalations, and higher up



/. Filipovii et al.: Comparison of the Variscan - Early Alpine evolution...
31

gray, bedded or platy limestone alternating with marl-
shale horizons, containing Naticelta, Turbo, Tirolites, etc.
The uppermost member, not present in all sections, is
formed of bioturbated limestone. The light colored,
locally dark gray, peritidal Hdmor Dolomite Formation
of 300 m thickness seems to represent the entire Anisian.
Locally in its top part emersional conglomerate, the
Sebesviz Conglomerate Mb., occurs (for details see
Velledits, 1999).

The Lower Ladinian Szentistvdnhegy Metaandesite
(„Porphyrite") Formation of 200-300 m thickness is
composed of greenish or purplish lava and pyroclastics.
Acidic (dacite, rhyolite) and slightly more basic (basalto-
andesite) varieties also occur.

After this volcanic event, due to extensional move-
ments, platform and basinal environments were diffe-
rentiated. Platform carbonates are grouped herein to-
gether in Fig. 3 as the Bukkfennsik Limestone Forma-
tion, which is the most widespread metamorphosed
variety. Its age can be considered, based on the relation-
ships with the conodont-dated basinal formations, as Late
Ladinian to Norian/Rhaetian (Velledits, 2000). Rich
Carnian reef biotas were published from non-metamor-
phosed varieties from several places (Velledits & Pero,
1987; Fliigel et al., 1991/92) and a relatively poor Norian
to Rhaetian one from one locality (Riedel et al., 1988).
Gray, cherty limestone of basinal and partly slope facies
is grouped together as the Felsotdrkdny Limestone
Formation. Conodonts indicate its age from the Ladi-
nian/Carnian boundary (Metapolygnathus mungoensis,
M. diebeli) up to the Rhaetian (Neospathodus post-
hernsteini) (Kovacs, in Velledits, 2000). In the underlier
of the cherty limestone or at its base a second volcanic
horizon occurs with intra-plate type basalts (Szoldan,
1990). Some partly siliciclastic formations (Vesszos Fm.,
Varhegy Fm.) of problematic age and of local occurrence,
not recognized in the Jadar Block Terrane up to now, are
not discussed herein.

3.2.2. Uppony Unit - Lazberc Subunit

Variscan succession. The Upper Devonian pelagic,
tuffitic Abod Lst. Fm. is followed by the very condensed
(max. 10-20 m), similarly pelagic Dedevdr Limestone
Formation of flaser type, lacking tuffitic influence, but
with a characteristic carbonatic lydite horizon in the
Lower Visean, indicated by Gnathodus delicatus. This
formation is known only in a few outcrops. The Lazberc
Formation of much larger surface occurrence is built up
by bluish-gray to dark bluish-gray basinal limestone,
intercalated with dark shale, with conodonts from the
Late Visean Paragnathodus nodosus to the Early Bashki-
rian Idiognathoides sinuatus Zones. A thick (100-200 m)
zone of shale and marly shale may be even younger than
Lower Bashkirian. The entire formation, the thickness of
which can be estimated at 300-400 m, lacks features of
resedimentation, e.g. it is not a flysch-type sediment.

Late Variscan succession. The molasse stage can be
represented by a zone of sandy limestone, sandstone, and
pebbly sandstone, occurring in a narrow zone within the

Lazberc Fm. at the southern margin of the subunit. As the
pebbly sandstone already contains small (up to 1-2 cm
diameter), rounded white quartz and black lydite, it can
be considered as a postorogenic sediment. It is tentatively
referred to the Mdlyinka Fm. of the Biikk Parautochthon
Unit by Kovacs (1992), whereas FU15p (1994) distin-
guishes it as the Derennek Mb. of the Lazberc Fm.

3.2.3. Szendro Unit -Rakaca Subunit

Variscan succession. Carboniferous pre-flysch sedi-
ments are fully developed beginning with the Lower
Visean in the southern subzone of the northern marble
zone of the Szendro Hills (Kovacs, 1992, and in Ebner et
al., 1991, 1998), whereas the Variscan flysch forms the
middle, phyllite zone of the hills (Pero, in Fuldp, 1994).

The bluish-gray to white-banded Rakaca Marble
Formation of about 200 m thickness in the locality of
Kopaszhegy begins with an alternation of marble beds
and brownish gray crinoidal limestone, the latter con-
taining conodonts of the Early Visean Gnathodus texanus
Zone. This part represents a platform slope setting. In
other sections the marble of platform facies is underlain,
interfingering and overlain by the Verebeshegy Lime-
stone Mb. of basinal facies. Its oldest part underlying the
platform facies contains conodonts of the Late Visean
Paragnathodus nodosus Zone, whereas the youngest one
on top of the platform those of the Early Bashkirian
Idiognathoides sinuatus Zone. The zones in between are
also represented in the basinal facies, laterally interfin-
gering with the platform facies.

The Szendro Phyllite Formation of about 600 m
thickness represents the Variscan flysch stage and lies for
the most part over the Verebeshegy Lst. Mb.-Rakaca
Marble Fm. In its lower, olistostromal Meszes Member it
already contains the clasts of the Early Bashkirian Idio-
gnathoides sinuatus Zone. However, in the clast material
of the olistostromes all ages down to the Middle Devo-
nian are present. As opposed to this proximal type lower
member, the middle and upper members of the formation
are of distal flysch type.

4. Conclusions

The comparison of Late Variscan and Early Alpine
succession of the presently distantly separated Jadar
Block and „Biikkium" terranes revealed many more
similarities than they show with the terranes presently
surrounding them. An additional comparison with the
classical Carboniferous-Permian succession of the Carnic
Alps (Fig. 5) revealed their close paleogeographic affini-
ties within the western Paleotethyan domain. In analyzing
the successions the following main conclusions can be
drawn:

1. During the Variscan synorogenic and postorogenic
evolution, all the three compared units belonged to the
southern European Variscan foreland, e. g. to the Noric-
Bosnian Zone according to Fliigel, 1990, and Neubauer &
von Raumer, 1993, or Carnic-Dinaridic Block, according
to Vai, 1995, 1998. All of them were parts the flysch
basin (although with different age constraints) formed in
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Fig. 5 Correlation of the Late Variscan - Early Alpine (upper Middle Carboniferous - Upper Permian) successions of the
Carnic Alps (after Vai & Venturini, 1995; Venturini & Spalletta, 1998), „ Bukkium" and Jadar Block terranes.

front of the advancing Variscan nappe system (Neubauer
& von Raumer, 1993, Vozarova, 1998). This area was
characterized by mostly marine Late Variscan and earliest
Alpine (Late Carboniferous-Permian to the passage to the
Triassic) development.

2. Whereas in the Jadar Allochthon the Variscan
flysch deposition mostly preceded basinal and shallow
marine carbonate sedimentation, or was partly contempo-
raneous with it (interfingering with the Dulim Fm.), in
the Szendro Unit it mostly succeeded the basinal and
shallow marine carbonate deposition, or was partly con-
temporaneous with that (interfingering with the Vere-
beshegy Lst. Mb.). It is important to note that basinal
carbonate deposition in all of the Jadar Allochthon,
Szendro and Uppony Units persisted until the Early Bash-
kirian Idiognathoides sinuatus Zone, represented by
similar lithologies (bluish gray to dark bluish gray
limestone of the Dulim Fm., Lazbe"rc Fm. and Vere-
beshegy Lst. Mb., correlatable also with the Dult Fm. of
the Graz Paleozoic; Ebner et al., 1991, 1998), whereas in
the Carnic Alps it came to end at the Tournaisian/Visean
boundary.

Although the shallow marine Rudine Fm. postdates
the Variscan flysch sedimentation in the Jadar Alloch-

thon, and the Rakaca Marble Fm. predates most of that in
the Szendro Unit, it may be a non-metamorphosed facial
equivalent of the latter. The presence of a Carboniferous
fossil-proven biohermal facies in one of the compared
units is therefore important, as the Rakaca Marble has no
in situ equivalents in the Carboniferous of the Carnic
Alps and Graz Paleozoic, but occurs only in the form of
clasts (Ebner etal., 1991, 1998).

3. As opposed to the S-vergent thrusting and folding
during the Carnic phase in the Carnic Alps (Vai, 1975,
1998; Castellarin & Vai, 1981), no evidence for such a
tectonic and corresponding metamorphic event could be
proven in the compared Jadar Block and ..Bukkium"
terranes, e.g. between the Ivovik and Kriva Reka resp.
Szilvasvarad and Malyinka Formations. Evidence for
Variscan metamorphism is lacking in the „Biikkium"
(Arkai, 1983).

4. The Auernig Group of the Carnic Alps represents
the most nearshore depositional setting, with abundant
quartz-conglomerate levels, whereas the Kriva Reka Fm.
of the Jadar Block Terrane is in the most offshore setting
with its 90 m-thick fusulinid limestone lacking siliciclas-
tics. The up to 400 m shale-sandstone-limestone suc-
cession of the Malyinka Fm. of the Bukk PA Unit
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represents a transitional setting between the two, also
containing some quartz conglomerate.

5. A Variscan unconformity between the Kriva Reka
Fm. and Middle Permian elastics (Cerova Fm.) can be
clearly proven in the Jadar Block Terrane. In the Bukk
PA Unit at least a disconformity can be proven, with the
Szentlelek Fm. resting on different levels of the Malyinka
Fm., indicating post-Carboniferous uplift and erosion.
Equivalents of the 800 m-thick succession of the
Rattendorf and Trogkofel Groups of the Carnic Alps are
missing in both units.

6. The Middle Permian Neotethyan transgression,
both in Jadar Block and „Bukkium" terranes began with
whitish sandstone of a coastal plain environment. Lime-
stone breccia (Bobova Breccia) at the basal part of these
successions can be correlated with the Tarvis Breccia of
the Carnic Alps. Following this transgression the two
terranes showed a practically identical development until
the end of the Triassic/beginning of the Jurassic. The
main characteristics of this evolution are:
- Marine Late Permian deposition ("Bellerophon Fm."

in general) with transition into the marine Early Triassic
one (with the ..boundary clay event" at the Per-
mian/Triassic boundary, proven so far only in the Biikk
PA Unit);
- Anisian carbonate ramp environment with peritidal

dolomite, followed by partial uplifts of some blocks, in-
dicated by Sebesviz-type conglomerate;
- Early Ladinian andesite volcanism, succeeded by

differentiation of carbonate platform and basin environ-
ments;
- From the earliest Jurassic onward (after the depo-

sition of some cherty limestone), there is no sedimento-
logical record for correlation.

7. The original place of the two terranes could have
been at the Dinaridic/Adriatic margin of Neotethys,
probably near to the Sana-Una Terrane, which is today in
NW Bosnia (Protic et al., 2000). From this position the
Jadar Block was displaced in the Late Cretaceous
(Karamata et al., 1994), and the „Btikkium" Terrane in
the course of the (Late Cretaceous-) Tertiary transpres-
sional movements between the ALCAPA and Tisia
Terranes (Csontos & Nagymarosy, 1998; Haas et al.,
2000).

Acknowledgements
The present contribution resulted from the inter-

academic cooperation between the Serbian Academy of
Sciences and Arts and the Hungarian Academy of
Sciences in the period 1998-2000, project No. 5:
„Correlation of Paleozoic and Mesozoic formations of the
Dinarides and NE Hungary", subproject No. 5b: „The
Variscan flysch stage and tectonometamorphic evolution
in the Dinarides and NE Hungary".

Field work in Serbia was also supported by the
Geological Institute „Gemini" and the Geoinstitute and
the Faculty of Mining and Geology of the University of
Belgrade, and in Hungary by grants of the National
Research Fund (OTKA), Nos. T 019431, T 029654 and T
037595 (S. K.), T 023880 (Gy. L.) and F 029790 (K. H.).

The authors express their thanks to Acad. Stevan
Karamata (Serbian Academy of Sciences and Arts,
Belgrade) for his continuous support for the cooperation.
Natasa Gerzina (University of Belgrade) is thanked for
the computer work on the text figures, and other technical
help. Our thanks go to Prof. Fritz Ebner (Austria) and Dr.
Hans-Georg Krautner (formerly Romania, presently Ger-
many) for their review and helpful suggestions, and to Dr.
Henry Lieberman (USA) for linguistic corrections.

References

Arkai, P., 1983: Very low and low grade Alpine regional metamorphism
of the Paleozoic and Mesozoic formations of the Bukkium, NE
Hungary. Acta Geol. Hung. (Budapest), 26, 2, 83-101.

Balogh, K., 1964: Die geologischen Bildungcn des Biikk-Gebirges.
Ann. Inst. Geol. Hung. (Budapest), 48, 2, 245-719.

Berczi-Makk, A., 1987: Earlandia (Foraminifera) species from the
Permian-Triassic boundary in N. Hungary (In Hungarian, English
abstract). M. All. Foldt. Int. Evi Jel. 1985-rol. (Budapest), 215-226.

Berczi-Makk. A., 1992: Midian (Upper Permian) foraminifera from the
large Mihalovits quarry at Nagyvisnyo (North-Hungary). Acta
Geol. Hung. (Budapest), 35, 1, 27-38.

Berczi-Makk, A., Csontos, L. & Pelikan, P., 1995: Data on the Upper
Permian Foraminifer fauna of the Nagyvisnyo Limestone Forma-
tion from borehole Malyinka-8 (Northern Hungary). Acta Geol.
Hung. (Budapest), 38, 3, 185-250.

Budurov, K. & Pantic, S., 1974: Die Conodonten der Campiller Schich-
ten von Brassina (Westserbien). I. Stratigraphie und Conodonten-
Zonen. Bull. Geol. Inst., Ser. Paleontol. (Sofia), 23. 105-113.

Castellarin, A. & Vai, G. B., 1981: Importance of Hcrcynian tectonics
with the framework of the Southern Alps. J. Struct. Geol. (Oxford),
3, 477-486.

Csontos, L„ 1988: Etude geologique d'une portion des Carpathes
internes: le massif du Biikk (NE de la Hongrie). (Stratigraphie.
structures, mdtamorphisme et gdodynamique). These de doctorat,
Univ. Sci. Techn., Lille Flandres-Artois, 250, 327 p.

Csontos, L., 1999: Structural outline of the Biikk Mts., N. Hungary, (in
Hungarian, English abstract). Foldt. Kozl. (Budapest), 129/4. 611-
651.

Csontos, L.. Dosztaly, L. & Pelikan, P.. 1991: Radiolarians from the
Biikk Mts. (in Hungarian, English abstract). M. All. Foldt. Int. Evi
Jel. 1989-r61. (Budapest), 357-381.

Csontos, L. & Nagymarosy, A., 1998: The Mid-Hungarian line: a zone
of repeated tectonic inversions. Tectonophysics (Amsterdam), 297,
51-71.

Dobric, D., Karamata, S. & PeSic, L., 1981: The metamorphic grade of
the Paleozoic rocks of the Jadar area (Serbia) (in Serbian, English
summary). Zap. Srp. geol. druS. za 1980. god. (Beograd), 67-70.

Ebner, F., Kovacs, S. & Schonlaub, H. P., 1991: Das klassische Karbon
in Oslerreich und Ungam - ein Vergleich der sedimentaren
fossilfUhrenden Vorkommen. In: H. Lobitzer & G. Csaszar (Red),
Jubil. 20 Jahre Geol. Zs. arb. Osterreich-Ungarn (Wien). Teil I.
263-294.

Ebner, F., Kovacs, S. & Schonlaub, H. P., 1998: Stratigraphie and facial
correlation of the Szendro-Uppony Paleozoic (NE Hungary) with
the Carnic Alps-South Karawanken Mts and Graz Paleozoic
(Southern Alps and Central Eastern Alps); some paleogeographic
implications. Acta Geol. Hung. (Budapest), 41/4, 355-388.

Filipovic. I. (Ed), 1995: The Carboniferous of Northwestern Serbia (in
Serbian and English). Raspr. Geol. Zav. ..Gemini" (Beograd), 25,
104 p.

Filipovic, I. & Jovanovic, D., 1994: Variscan Olistostromcs of Western
Serbia and Eastern Bosnia (in Serbian and English). Geol. an. Balk,
poluos. (Beograd), 58, 2, 65-72.

Filipovic, I., Jovanovic, D., Pelikan, P., Kovacs, S., Less, Gy. & Sudar,
M., 1998: Late Variscan evolution of the Jadar and Bukkium ter-
ranes: a comparison. XVI Congr. CBGA, (30 August - 2 Septem-
ber 1998, Vienna), Abstracts, Geol. Surv. Austria (Vienna), p. 163.

Filipovii, I., Pajic, V. & Stojanovic-Kuzenko, S., 1975: Biostratigraphy
of the Devonian in Northwest Serbia (in Serbian. English sum-
mary). Raspr. Zav. geol. geofiz. istraz. (Beograd). 12, 91p.



Slovak Geol. Mag. 9. 1(2003), 23 - 40
34

Fliigel, E„ Velledits. F. Senowbari-Daryan, B. & Ricdcl, P., 1991/92:
Rifforganismen aus ..Wettersteinkalken" (Karn?) des Bukk-
Gebirges, Ungarn. Geol. Palaont. Mitt. (Innsbruck), 18, 35-62.

Fliigel. H. W., 1990: Das voralpine Basement im Alpin-Mediterranen
Belt - Uberblick und Problematik. Jb. Geol. B.-A. (Wien), 133/2,
181-221.

Fiilop, J., 1994: Magyarorszag geoldgiaja. Paleozoikum II (in Hun-
garian). Budapest, Akademiai Kiado, 447 p.

Haas, J., Mioi, P., Pamic, J., Tomljenovic, B., Arkai, P., Berczi-Makk,
A.. Koroknai, B., Kovacs, S. & Ralish-Felgenhaucr, E., 2000:
Complex structural pattern of the Alpine-Dinaridic-Pannonian triple
junction. Int. J. Earth Sci. (Amsterdam), 89, 2, 377-389.

Jovanovic, D., 1992: Sedimemological characteristics and reconstruc-
tion of depositional environments of Paleozoic sediments in
western part of Jadar area (in Serbian, English abstract). PhD thesis
(manuscript- unpublished), Rud.-geol. fak., Univ. Beogradu,98 p.

Karamata, S., Krstic, B., Dimitrijevic, M. D., KneZevic, V.,
Dimitrijevic, M. N. & Filipovic, I., 1994: Terranes between the
Adriatic and the Carpatho-Balkan arc- Bull. T. CVIII, Acad. Serbe
Sci. Arts, CI. Sci. math, natur., Sci. natur. (Beograd) No. 35, 47-68.

Kovacs, S.. 1992: Stratigraphy of the Szendro-Uppony Paleozoic
(Northeastern Hungary). In: Vozar J. (Ed.): Western Carpathians.
Eastern Alps. Dinarides, Special Volume to the problems of the
Paleozoic Geodynamic Domains, IGCP Project No. 276, Dionyz
SturGeol. Inst., Bratislava, 93-108.

Kovacs, S. & Per6, Cs., 1983: Report on stratigraphical investigation in
the Biikkium, Northern Hungary. IGCP Project 5, Newsletter, 5,
58-65.

Kovacs, S., Szederkenyi, T, Arkai, P., Buda, Gy., Lelkes-Felvari, Gy.
& Nagymarosy, A., 1997: Explanation to the terrane map of
Hungary. In: Papanikolaou, D. (Ed): IGCP Project No. 276 Terrane
Maps and Terrane Descriptions. Ann. Geol. Pays Hellen. (Athens),
37(1996-97). 245-270.

Kovacs, S., Szederkenyi, T, Haas, J., Buda, Gy., Csaszar, G. &
Nagymarosy, A., 2000: Tectonostratigraphic terranes in the pre-
Neogene basement of the Hungarian part of the Pannonian area.
Acta Geol. Hung. (Budapest), 43/3, 225-328.

Kozur, H., 1984: Biostratigraphic evaluation of the Upper Paleozoic
conodonts, ostracods and holothurian scleritcs of the Biikk Mts.
Part I: Carboniferous conodonts and holothurian sclerites. Acta
Geol. Hung. (Budapest), 27(1-2), 143-162.

Kozur, H„ 1985: Biostratigraphic evaluation of the Upper Paleozoic
conodonts, ostracods and holothurian sclerites of the Biikk Mts.
Part II: Upper Paleozoic ostracods. Acta Geol. Hung. (Budapest),
28(3-4), 225-256.

Leine, L., 1968: Rauhwackes in the Betic Cordileras, Spain-Nomen-
clature, description and genesis of weathered carbonate breccias of
tectonic origin. Printed PhD thesis, Univ. Amsterdam, Culemborg:
N. V. Princo, 112 p.

Neubauer, F. & von Raumer, J. F., 1993: The Alpine Basement -
Linkage between Variscidcs and East-Mediterranean Belts. In: von
Raumer, J. F. & Neubauer, F. (Eds.) Pre-Mesozoic Geology in the
Alps, Springer Verlag, Berlin, 641-664.

Pantic, S. 1969: Caractdristiques lithostraligraphiques et micropaleon-
tologiques du Permian moyen et superieur de la Serbie occidentale
(in Serbian, French summary). Vesn. Zav. geol. geofiz. istral,
(Beograd) A, 27,201-211.

Pantic-Prodanovic, S., 1994: The Micropaleontologic and Biostrati-
graphic Characters of Upper Permian and Lower Triassic Se-
diments in Northwestern Serbia (in Serbian and English). Geol. an.
Balk, poluos. (Beograd), 58, 2. 129-168.

Pantic-Prodanovic, S., 1997: Upper Permian Rocks in Geologic-
Sections at Dvorska et Krasava, with Particular Reference to the
Horizon with Richthofenia Bioherms (Krupanj Environs, North-
western Serbia) (in Serbian and English). Ibid., 60, 1, 167-201.

PeSic, L., RamovS, A., Sremac, J., Pantic-Prodanovic, S., Filipovic, I.,
Kovacs, S. & Pelikan, P., 1988: Upper Permian deposits of the
Jadar region und their position within western Paleotethys. In: G.
Cassinis (Ed.), Proc. Field Conf. .Permian and Permian-Triassic
boundary in the south-alpine segment of the Western Tethys, and
additional regional reports" (Brescia, 4-12 July 1986), Mem. Soc.
Geol. Italiana (Roma), 36(1986), 211-219.

Protic, Lj., Filipovic, I., Pelikan, P., Jovanovic, D., Kovacs, S., Sudar
M., Hips, K., Less, Gy. & Cvijic, R., 2000: Correlation of the
Carboniferous, Permian and Triassic Sequences of the Jadar Block,
Sana-Una and ..Biikkium" terranes. In: Karamata, S. & Jankovic, S.
(Eds.), Proc. Int. Symp. .,Geology and Metallogeny of the Dinarides
and the Vardar Zone", Acad. Sci. Arts Repub. Srpska, Collect.
monogr., I, Dept. nat. math. tech. sci., Banja Luka, Srpsko
Sarajevo, I, 61-69.

Riedcl, P., Senowbari-Daryan, B., Kovacs, S. & Pelikan, P., 1988: The
age of the Banya-hegy reef limestone (Biikk Mts., NE Hungary) (in
Hungarian, English summary). M. All. Foldt. Int. Evi Jel.l986-rol.
105-115.

RamovS, A., PeSic, L. & Sremac, J., 1986: Upper Permian deposits of
the Jadar region and their position within the Western Palaeotethys.
XVI Kongr. geol. Jugoslavije (Tara, 1986), knj. 2, Stratigr.,
paleontol., reg. geol., 69-81.

Rozovskaya, S. E., 1963: Fusulinids from the Biikk Mts., North
Hungary) (in Hungarian and Russian, English summary). Geol.
Hung. Ser. Paleontol., (Budapest) 28, 3-43.

Schreter, Z„ 1948: Trilobiten aus dem Bukk-Gebirge. Fftldt. Krjzl.
(Budapest), 78, 25-39.

Schreter, Z., 1959: Die marinen Permbildungen des Biikkgebirges.
Foldt. Kozl. (Budapest), 89, 364-373.

Schonlaub, H. P., 1985: Das Paliiozoikum der Karnischen Alpen. -
Arbeitstagung der Geologischen Bundesanstalt 1985, 34-52.

Szoldan, Zs., 1990: Middle Triassic magmatic sequences from different
tectonic settings in the Biikk Mts., NE Hungary. Acta Miner. Petr.
(Szeged), 31, 25-42.

Simic, V., 1938: Uber die jungpalaozoischen Fazies in Westserbien (in
Serbian, German summary). Vesn. Geol. inst. Kralj. Jugoslavije
(Beograd), 6,79-108.

Sudar, M., 1986: Triassic microfossils and biostratigraphy of the Inner
Dinarides between Gucevo and Ljubisnja Mts., Yugoslavia (in
Serbian, English summary). Geol. an. Balk, poluos. (Beograd), 50,
151-394.

Vai, G. B., 1975: Hercynian basin evolution of the Southern Alps. In:
Squyres, C. (Ed.): Geology of Italy, E. S. S. L. A. R., II, 293-298.

Vai, G. B., 1995: Crustal evolution and basement elements in the Italian
area: paleogeography and characterization. Boll. Geofis. Teor.
Appl., 36 (141-144), 411-434.

Vai, G. B., 1998: Field trip trough the Southern Alps: an introduction
with geologic settings, paleogeography and Paleozoic stratigraphy.
In: M. C. Perri & C. Spalletta (Eds.). Southern Alps Field Trip
Guidebook, ECOS VII, Giornale di Geologia (Bologna), 60, Spec.
Issue, 1-38.

Vai, G. B. & Venturini, C, 1995: Moscovian and Artinskian Rocks in
the frame of the cyclic Permo-Carboniferous deposits of the Carnic
Alps and related areas. IGCP 343 Working Group on the
Moscovian and Artinskian Maps (Milan meeting, June 1995), 7 p.

Vai, G. B. & Venturini, C, 1997: Moscovian and Artinskian rocks in
the frame of the cyclic Permo-Carboniferous deposits of the Camic
Alps and related areas. In: Crasquin-Soleau, S. & DeWever, P.
(Eds.). Peri-Tethys: Stratigraphie correlations, Geodiversitas
(Paris), 19, 2, 173-186.

Velledits, F., 1999: Anisian terrestrial deposits in the sequences of the
Northern Biikk Mts. (in Hungarian, English abstract). Foldt. Kozl.
(Budapest), 129, 3, 327-361.

Velledits, F., 2000: Evolution of the area from the Berva Valley to the
Hor Valley in the Middle-Upper Triassic, Biikk Mts. (in Hungarian,
English abstract). Foldt. Kozl. (Budapest), 130, 1, 47-93.

Velledits, F. & Pero, Cs., 1987: The Southern Biikk (N. Hungary)
Triassic Revisited: The Berva-volgy Limestone. Ann. Univ. Sci.
Budapest (Budapest), Sec. Geol., 27, 17-65.

Venturini, C. & Spalletta, C, 1998: Remarks on the Paleozoic strati-
graphy and the Hercynian tectonics of the Palaoecarnic Chain
(Southern Alps). In: M. C. Perri & C. Spalletta (Eds). Southern
Alps Field Trip Guidebook, ECOS VII, Giornale di Geologia
(Bologna), 60, Spec. Issue, 69-88.

Vozarova, A., 1998: Late Carboniferous to Early Permian time interval
in the Western Carpathians, Northern Tethys Margin. Geodiversitas
(Paris), 20,4, 621-641.



/. Filipovic etai: Comparison of the Variscan - Early Alpine evolution...
35

Plate I
Figs. I -2 Biomicrosparite with fusulinids. Kriva Reka Fm., Upper Moscovian -Asselian. Kriva Reka Sklop near to Krupanj, NW Serbia, sample 116,
N11, x 12.
Fig. 3 Fusulinid biomicrosparite, Mdlyinka Fm., Csikorgo Mb. Gzhelian (to Asselian?). Type section al Csikorgo, NE Biikk Mts., NE Hungary. NII, x25.
Fig. 4 Bobova Breccia, lowermost part ofCerova Fm., Middle Permian. Bobova, NW Serbia, sample 73S1. NII, x30.
Fig. 5 Bobova Breccia with strongly recrystallizedmatrix. Middle Permian. Borehole Mdlyinka-13, (35,7m), Csikorgo, NE Biikk Mts. NII, xl2,5.
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Plate II
Fig. I Whitish sandstone, Cerova Fm., Middle Permian. Ohradovici, NW Serbia, sample 7225, N X, x30.
Fig. 2 Whitish sandstone. Szentlelek Fm., Farkasnyak Sandstone Mb., Middle Permian. Borehole Mdlyinka-13. (13,5 m), Csikorgo, NE Bukk Mis N
X. x30.
Fig. 3 Gypsum, Cerova Fm., Middle Permian. Sample from borehole on road Mojkovic -Beta Crkva, (20-80 m), NW Serbia, N11, x30.
Fig. 4 Gypsum (light) and dolomite (dark), Szentlelek Fm., Garadnavbtgy Evaporite Mb., Middle Permian. Borehole Nagyvisnyo-21, (160,0 m), NX, x25
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Plate III
Fig. 1 Rakaca Marble Fm., Kopaszhegy Mb.: epimetamorphosed platform-slope facies of Visean age. Thick, light beds represent redeposited platform
material, whereas brownish, thin bedded horizons are crinoidal limestone of slope facies. Rakacaszend, Kopaszhegy quarry, Szendro Hills, NE
Hungary.
Fig. 2 Bioclastic limestone, platform facies, with Chaeletes sp., belleroplwns, brachiopods, etc. Rudine Fm, Bashkirian. Middle Carboniferous.
Rndine near Krupanj, NW Serbia.
Fig. 3 Bobova Breccia at the basal part of the Cerova Fm. Middle Permian. Cerovacka glavica near to Krupanj, NW Serbia.
Fig. 4 Whitish sandstone, Cerova Fm., Middle Permian. Road Stolice -Cerova. NW Serbia.
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Plate IV
Fig. 1 Whitish sandstone, Farkasnyak Sandstone Mb., Szentlelek Fm., Middle Permian. Borehole Mdlyinka-13, (~12-21 m), Csikorgo, NE Biikk Mis.
Fig. 2 Alternation of green and purple argillile with gypsum. Garadnavblgy Evaporite Mb. of Szentlelek Fm., Middle Permian. Borehole Nagyvisnyd-
18, (205.9-209.fi m).
Fig. 3 Gypsum alternating with black argillile and gray dolomite. Garadnavblgy Evaporite Mb. of Szentlelek Fm., Middle Permian. Borehole
Nagyvisnyd-13, (~ 220 m).
Fig. 4 Nagyvisnyd lit. Fm.. Upper Permian. Type section in Mihalovits quarry, Nagyvisnyd, northern foreland of Biikk Mis., NE Hungary.
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Plate V
Fig. I Rauhwacke in the Dolovo Fm., Middle Permian. Mojkovic. NW Serbia.
Fig. 2 Organodelritic limestone, „Bituminous Lst." Fm.. Upper Permian. Obnica river valley, NW Serbia. Horizon 7 with Codonofusiella, Reichehna
and Vermiporetla; Horizon 8 with bellerophons. Hemigordius. Permocalculus. Gymnocodium; Horizon 3 with brachiopods: Leptodus.
Tschernyschewia, Tvloplectus. Spinomarginifera. etc.
Fig. 3 Podbukovi Conglomerate Mb. in the uppermost part of the Jablanica Fm.. Upper Anisian, Middle Triassic. Road Valjevo-Kosjertc. NW Serbia.
Fig. 4 Sebesviz Conglomerate Mb. in the uppermost part of the Hdmor Dolomite Fm. and below Szentistvdnhegy Metaandesile Fm. (overturned
position), Upper Anisian. Middle Triassic. Forestry road, Sebesviz Valley, NE Biikk Mts., NE Hungary.
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Plate VI
Fig. I Dolomitic biomicrosparite with dasvcladacean algae (mainly Mizzia sp.). ..Bituminous Lst." Fm., Upper Permian. Zeljici. NW Serbia, sample
962, Nil. x17,5.
Fig. 2 Biomicrosparite with dasvcladacean algae (mainly Mizzia sp.). Nagyvisnyd Lst. Fm., Upper Permian. Mdloldal, W of Mihalovits quarry,
Nagyvisnyd. NE Hungary, N II, x25.
Fig. 3 Oosparile. Svileuva Fm.. lowermost Triassic. Svileuva-Lipovac, NW Serbia, sample from borehole Sv-3, (HO m), N11, x30.
Fig. 4 Oosparile. Gerennavdr Est. Fm., lowermost Triassic. Type section al Gerennavdr. NE Hungary, sample G-2/1. NII. x25.


