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Zusammenfassung

Nach einem kurzgefaBten historischen Uberblick zur Deutung des ,,Pannonischen Mas-
sivs“ oder ,,Tisia® wird die Verteilung der Fazies von Mittel- und Oberkarbon sowie
Untertrias bis Lias auf den beiden Seiten der Zagreb-Zemplin-Linie — welche den Un-
tergrund des Karpatenbeckens in zwei Abschnitte zerteilt — kurz untersucht. Sie zeigt
einerseits, daf3 die Igal-Biikk-Zone (die Igal-Biikk Eugeosynklinal von Wrin, 1969) —
welche eine Verbindung zwischen den NW Dinariden und dem dinarisch-typischen Biik-
kium darstellen soll — nur eine tektonische Zone ist, hingegen nie eine paleogeogra-
phische Einheit gewesen sein kann. ‘

Der nordliche, duBerste Teil des ., Tisia® (Mecsek-Bihor kristalliner Giirtel und seine
sedimentire Decke; Dang u. Bopzay, 1971) weist eine Ausbildung und Fazies auf,
welche fiir den nérdlichen (nordéstlichen) marginalen Komplex der Tethys typisch ist.
Auch Faziesiiberginge vom Vorland in der Richtung der offenen See sind immer N — §
gerichtet. Alle Erklirungen, die eine autochthone Lage der Zonen entlang der Zagreb-
Zemplin-Linie mit einbeziehen, miissen mit der Tatsache fertig werden, daf3 der noérd-
liche Teil der ,,Tisia“ einen zentralen Teil eines teilweise emporgehobenen Kristallin-
riickens darstellt (kein Faziesitbergang nach Norden). Sie war eher Teil der nérdlichen
(norddstlichen) marginalen Serie der Tethys. Daher erscheinen allochthone Modelle,
welche horizontale Bewegungen in gréflerem MaBstabe andeuten, eher glaubwiirdig zu
sein. Der Stil der spitherzynischen Entwicklung und die Verteilung der Fazieszonen
von Untertrias bis Lias deuten an, daB der ,Tisia“ Teil der nérdlichen (nordéstliche)
Shelf der Tethys bis Ende Lias war (iibereinstimmend mit der Meinung von BLEAHU
1976); dann spaltete er sich ab und keilte sich mit horizontalen Bewegungen zwischen
den NW Dinariden und dem Biikkium dinarischen Types ein; dies kénnte Ende Jura—
Anfang Kreide stattgefunden haben.

Abstract

After a short historical review of conceptions about the “Pannonian Median Massif” or
“Tisia”, the distribution of Middle—Upper Carboniferous and Lower Triassic—Liassic
facies is briefly examined on the two sides of the Zagreb-Zemplin line dividing into two
main segments the basement of the Carpathian basin. It shows on the one hand, that the
Igal-Biikk zone (“Igal-Biikk eugeosyncline” of WeiN, 1969), thought to establish a connec-
tion between the NW-Dinarides and the Dinaric-type Biikkium, is only a tectonic zone
and could never have been a paleogeographical unit. On the other hand, the northern,
marginal part of “Tisia” (“Mecsek-Bihor crystalline belt” and its sedimentary cover;
Dank & Bobzay, 1971) exhibits a development and facies characteristic of the northern
(northeastern) marginal complex of the Tethys. Also, facies-transitions from the fore-
land toward the open sea are always of N — S direction. All autochthonous explanations
must face the striking differences along the Zagreb-Zemplin line, which seem to exclude
the possibility that the northern part of “Tisia” was a central, partly emerged crystal-
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line ridge (no facies-transitions toward NI); it was rather part of the northern (north-
eastern) marginal complex of Tethys. Therefore allochthonous models suggesting larger-
scale horizontal movements give a much more plausible explanation. The style of Late
Hercynian development and the distribution of Lower Triassic-Liassic facies zones sug-
gest, that “Tisia” was part of the northern (northeastern) shelf of the Tethys until the
end of the Liassic (in accordance with the opinion of BrEanu), then split off and was
wedged in by horizontal movements between the NW-Dinarides and the Dinaric-type
Biikkium by the end of the Jurassic — beginning of the Cretaceous.

Résumé

Aprés une bréve revue historique des conceptions sur la »Masse médiane panno-
nienne« ou la »Tisia«, on examine briévement la distribution des facies du Carbonifére
moyen-supérieur et du Trias-Lias aux deux cotés de la ligne de Zagreb-Zemplin divisant
le soubassement du Bassin Carpathique en deux ségments principaux.

Ce qui est démontré, c’est d'une part que la zone Igal-Bitkk (le »géosynclinal Igal-
Biikk«, Wein, 1969), considérée comme l'établissement d’'une communication entre les
Dinarides du NW et le Biikkium de type dinarique, ne représente qu'une zone tecto-
nique, mais qu’elle ne peut jamais étre une unité paléogéographique. D’autre part la
partie septentrionale, marginale de la »Tisia« (la ceinture crystalline de »Mecsek-Bihor«
et sa couverture sédimentaire; Dank-Bodzay, 1971) présente un développement et un
faciés caractéristique du complexe marginal septentrional (nordoriental) de la Téthys.
Les transitions de faciés de 'avant-pays vers la mer ouverte sont également de direction
N—S. Toutes les explications autochtonistes doivent faire face aux différences accentuées
le long de la ligne Zagreb-Zemplin, ce qui semble exclure la possibilité que le Nord de
la »Tisia« ait été une dorsale cristalline centrale, émergée (aucune transition de faciés
vers le NI); elle a fait plutét partie du complexe marginal du N (NE) de la Téthys. Cest
pourquoi les modeles allochtonistes suggérant des mouvements horizontaux plus vastes
donnent une explication plus plausible. Le style du développement éohercynjen et la
distribution des zones faciales du Trias inférieur-Lias suggérent que la »Tisia« a fait
partie du shelf septentrional (nordoriental) de la Téthys jusqua Ia fin du Lias (en accord
complet avec I'opinion de Bleahu, 1976) et qu’ensuite elle s’était décollée et coinné par des
mouvements horizontaux entre les Dinarides du NW et le Bitkkium de type dinarique
vers la fin du Jurassique et le début du Crétacé.

KEpartxoe cogep:xanue

Ilocsie KpaTKOro HCTOPHYECKOTO 0630pa NOHATHA , JIaHHOHCKHH Maccue*, niu
» THCHA, IPHEBOAST AHAJN3 PACIPOCTPAHEHHA (DALHA B CPeLHEM B BEPXHEM Kap-
GoHe, 8 TaKXKe OT HIDKHEro TpHaca 4O Jaloca 10 o6e CTOPOHBI JIMHMM 3arpe6—
SeMIIEH, pasfesdromed GyHAaMeHT GaccelHa Kapnar #a aBe uacru, Ilpux sToM
YCTaHOBUJIH, 4TO 30Ha Hrans_BroKK (eBreoCHHKINHAIP HMTaib_BrOKK 10 BAWHy,
1969), KOTOpaa BEPOATHO NpPeCTABNIAET cOBON CBA3D MEMTY Ceseposanagom du-
Hapuyx H BIOKKEMOM AMHADPCKOTO THIA, SBJISETCA TOJIBKO TEKTOHMYCCKOH 30HON, X
HH B KOEM Cllyuae He MOrJia GbITh IaJeoreorpadudeckoil eunanmei,

CepepHas, BHEIIHAA 4YacTh ,,/THcHH (KpHcTajnmdeckmii nogc Mecsek-Bihor u
ero ocafovHBIi NOKPoE; Dank u. Bodzay, 1971) npossiseTca m kax daimil, H Kax
06pasoBaHHe CAMHHLBI, THUHYHOH /I CEREPHOTO KPACGBOr0 KOMILIEKCA TeTHCA.
Ilepexoppl (anus ¢ IPeAropsA B HAIPABJICHHH OTKDPBLITOTO MOPS BCEryla IIPOCTH-
paroTcs B CEBePO-FOKHOM HAIIPABJIEHHH, TIPY BCeX TeOPHAX, I'OBOPAIIUX 00 ABTOX-
TOHHOM IIOJIOEHHH 30H BAOJb JHMHHH 3arpeC_3eMIIINH, HeJb3d 53aMaJIYHBATH
daKr, 4TO cepepHas uacTh ,, THCHH' OpeJAcTaBdfeT COGOMH LEeHTPAJIbPHYI0 UYacTh
HACTHYHO IIOAHATOrO KPHCTAJIIHHOBOIO xXpebTa (6e3 QalHabHBEIX IEPEXO0B HAa
ceBep). Ee cxopee BCero MOMHO CUHTATbH CEBEPHOI (CEBEPOBOCTOYHOM) KpaeBoil
cepueil Tersca. IlosToMy aJIIOXTOHHAS MOAENDb, KOTOPAS YKABLIBAET HA T'OpH30H-
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TAJbHOE J[ABHMKEHHEe OGOJBIIOTO MacmTada, Kaxercd Gojlee BeposaTHOH, CTHIbL
NIO3AHETePIHHCKOr0 PA3BUTHA M HO/pas/ielieHHs 30H GalHsa or HHKHEro TpHaca
[0 Jaiioca YKa3bIBaeT Ha TO, 4To ,, THCcHS" A0 KoHUa Jlaifioca (COOTBETCTBEHHO
rumorede Bleahu, 1976) 6b1na 9acTBIO CEBEPHOr0 (CEBEPO-BOCTOYHOIO) INeabda.
Teruca; 3aTeM OHa OTKOJOJIACh M BKJIHHHJIACH TOPH3OHTAJIBHO MEXKAY CEBEpo-
3a0a/{0M AMHAPHA K BIOKKMMOM QUHAPHICKOI'O THIA; 9TO, BEPOSTHO, IIPOHU30LIIO B
KOHIe I0PBI — B HaUaJe MeJa,

1. Introduction

The idea of the “Pannonian” or “Hungarian Median Massif” was born partly
in the reaction of Hungarian geologists, especially Loczy, sen. (1918) against the
exaggerations of Unric’s (1907) nappe theory, and partly in the early geotectonic
conceptions of the Alpine-Carpathian and Alpine-Dinaric chains (Kosgr, 1921). It
was represented as being a rigid, cratonic median massif (Internide, Zwischenge-
birge) between these mountain belts (Zentraliden) and in part also included Moj-
sisovics’s (1880) “Orientalisches Festland”. Prinz (1926) extended it to include
the greater part of the Inner Carpathian area and introduced the name “Tisia”,
after the Tisza river, for it. However, soon more mobilistic views arose against
this orthodox, rigid interpretation, because the mountain areas in Hungary, out-
cropping from beneath the thick Neogene cover, exhibited Alpine facies and there
was no sharp structural boundary between these “Centralides” and the “Inter-
nide”. TeLEGDI Roth (1929) gave the first mobilistic interpretation of “Tisia”,
emphasizing that its history was not very different from that of the surrounding
mountain chains until the Middle Cretaceous, and there was only one “Tisia”
event at the end of the Cretaceous, when it acted as the median massif of the
Outer Carpathians. Subsequent mobilistic views were presented by PAvar VajNa
(1931), Rozrozsnik (1936) and Horusrtzry (1961). However, for several decades
it was really considered as a cratonic median massif more or less independent
from its surroundings. VapAisz (1961) called attention to the fact that there is no
sharp difference between it and the neighbouring mountain chains, However,
this opinion relied more on structural grounds than on paleogeographical ones. It
was almost uniformly accepted that several Mesozoic geosynclinal “branches”
separated by crystalline ridges extended from the Tethys into this median massif.
(Four “cratogeosynclines™, strangely without any trace of their coasts, and five
crystalline “geanticlines’ were postulated within Hungary!)

The discovery of the flysch-belt in the Great Hungarian Plain, in the “heart”
of the Pannonian median massif (Kordssy, 1959), and the Dinaric affinity of the
Biikk Mountains (BarLocH, 1964) were already great blows to the concept of this
uniform median massif. Later its site was more and more restricted, essentially
to the basement of the Great Hungarian plain.

BarocH (1972) gave an excellent and thorough review of the concepts concern-
ing the “Pannonian massif”. For more details about the pre-plate tectonic state
of this problem the reader is referred to his work.

WeIN (1969, 1973) grouped and summarized the structural belts of the Hun-
garian basin. Dank & Bopzay (1971) were the first to point out, that the crystal-
line ridges separating the above mentioned “geosyncline branches” are in reality
formations of older structural stages outcropping on the margins of belts built of
Mesozoic rocks.
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The advent of plate tectonics has brought a revolution in the geotectonic con-
cepts referred to the Pannonian basin, enabling a more mobilistic, and realistic,
interpretation of the “ancient rigid, cratogenic Pannonian massif”. It was Szi-
pECzKY-KarDoss (1971), who introduced the theory of the new global tectonics
in Hungary. However, exaggerations of its application also soon appeared (e. g.
five “subduction zones™ in the Carpathian basin; SzApeczky-Karposs, 1975).

Patrunius et al, (1971) and Geczy (1973 a, b) were the first to point out the
striking differences between the Mesozoic of the two segments of the Carpathian
basin separated by the Zagreb—Zemplin line, the northwestern one having a
southern aspect, and the southeastern one having a northern aspect. They ex-
plained this facies-inversion, after Lausscuer (1971), by horizontal movements
along a wrench fault.

SzepEsHAZY (1975, 1979), on the basis of his rich experience from deep bore
holes into the basement of the Great Hungarian Plain, looked for the connections
between that and the Northwestern Carpathians and Eastern Carpathians, and
the Apuseni Mountains. Without using plate tectonic arguments, he also sug-
gested that this facies-inversion must have happened due to later movements.

CuanNEL & HorvATa (1976), Bopzay (1977), WemN (1978 a, b) and Varca
(1978) also explained this facies contrast by horizontal movements and suggested
a northern origin for the present southermn (southeastern) segment. CHANNEL &
HorvaiTe applied the name “Tisia microplate” for the former “Pan-
nonian median massif”” or “Tisia” and established its boundaries: the Zagreb—
Zemplin line on the northwest, the Mures ophiolite belt on the east and south-
east, the bifurcating Vardar-zone on the south and the Subpelagonian (or Serbian
or Ophiolite) zone on the southwest. Its extent was approximately the same as
that of TorLLmaNN’s “Tisia Zwischengebirge” depicted on his map (1969). WeN
(1978 a, b) renewed Unric’s (1907) classical hypothesis on the basis of Laus-
scHER’s (1971) plate tectonic reconstruction. His life work shows at the same time
how the idea of “Tisia” has developed from a cratonic median massif with “coast-
less cratogeosynlines” to an integral part of the Alpine-Carpathian orogenic belt
during its Paleozoic-Mesozoic history in the thinking of Hungarian geologists. His
last papers (WEIN, 1978 a, b) had historical meaning for Hungarian geotectonics.
Unfortunately, his death prevented him from completing this work.

However, it was a problem of almost all these reconstructions, that on the basis
of the Western Alps, following Lausscuer (1971), they presumed that all thick
carbonate series originated on the southern, African shelf of the Tethys, and they
also placed the Western Carpathians there. The present author does not agree
with this concept (Kovics, 1980).

The Roumanian geologist BLEary (1976 and in IaNovicr et al., 1976) suggested
a model for the development of “Tisia”, with which the present author is in con-
siderable agreement. Only minor additions can be made to his basic concept.

2. Problems of the Late Paleozoic development

Before the advent of conodont studies it was generally believed that the Her-
cynian orogeny had an important role in North Hungary. Without fossils, except
in the Szendrd IIIrd series, it seemed to be quite obvious, that the anchi — to
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Fig. 1. Tectonic sketch of Hungary and its surrounding, showing the position of Tisia.

Remarks: 1: The Silica nappe, belonging to the highest Subtatricum and thrust over the

Gemericum, is not indicated; 2: The Darné line in the continuation of the Gailtal-Bala-

ton belt, formerly thought to have been of major tectonic importance, is now realized
to be only a young, Neogene fault system (ZELENKA et al., in press).

slightly epimetamorphic Paleozoic series of the Szendré and Uppony Mountains
underwent a Hercynian (Sudetic phase) orogeny and constitute the direct base-
ment of the nonmetamorphosed or only slightly metamorphosed Middle Car-
boniferous to Permian of the Biikk Mountains (Barocsu, 1964; Barocu & KOrossy,
1968 and 1974). Barocu (1964) showed with a very thorough analysis the Dinaric
relationship of the latter.

However, conodont studies have proved the Serpukhovian-Bashkirian age of
the Szendrd IInd and part of the Uppony IInd series, thus excluding the prob-
ability of any break in sedimentation between the Szendr8-Uppony and Biikk
Paleozoic (Kozur & Mock, 1977; Kovacs, Kozur & Mock, in press). Also, parts
of the Biikk Mesozoic show the same degree of metamorphism as the Uppony
Paleozoic (Arka1, 1973 and Arxkai et al., in press; Kozur & Mock, 1979; KovAcs,
in press). From this it follows, that the tectogenesis and metamorphism of the
Biikkium (Middle Carboniferous-Mesozoic of the Biikk Mountain, Devonain-
Carboniferous of the Szendr$ and Uppony Mountains.) is of Alpine origin, and
the Hercynian orgeny did not play an important role here, or at least the effect of
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the Alpine orogeny was very much stronger (c.f. Kozur & Mock, 1979 and
Kovics, Kozur & Mock, in press). The facies is of Dinaric and Carnic Alpine
type, the lower Middle Carboniferous is represented by Hochwipfel flysch-type
sediments in all three mountains, while the higher Middle Carboniferous to Up-
per Carboniferous is represented by Auernig-type series in the Biikk Mountains
(Barocu & Barasis, 1972; Kozur & Mock, 1977; Kovics, Kozuvr & Mock, in
press). The area of the Biikkium was mobile and a site of marine sedimentation
throughout the whole Hereynian — Alpine cycle (the eugeosynclinal Jurassic is
proven by the newest Radiolarian finds of H. Kozur), thus representing a “ D -
naric fragment or island” this far to the North.

The Dinaric relations of the Bilkk Late Paleozoic were formerly explained by
a prong, extending from the northwestern part of the Dinaric sea to the Biikk
Mountains, because in several deep bore holes marine Upper Paleozoic has been
found in one belt (BaLocH & KoRdssy, 1968 and 1974; “Igal-Biikk eugeosyncline”
of WEIN, 1969).

On the contrary, this marine Upper Paleozoic belt weakly affected, or not at all,
by the Hercynian orogeny is bordered both on the northwest by crust of the
Central Western Carpathians and to the southeast by that of the Mecsek-Bihor
belt, constituting the basement of the northern part of the Great Hungarian Plain,
(Dank & Bopzay, 1971) stabilized during the Hercynian orogeny, with strong
Carboniferous granitization *) followed by terrestrial Upper Carboniferous to Per-
mian molasse sedimentation. They constituted the sialic basement of miogeoclines
and miogeosynclines (shelves) during the Alpine geosynclinal stage.

The Upper Paleozoic marine strip connecting the Biikkium with the Dinarides
is not wider than 20—30 kms in its present day extension. (For a map see FLUGEL,
H. W., 1975, fig. 7.). This “Igal-Biikk eugeosyncline” does not continue up to the
east of the Bitkk Mountains being cut by the Zagreb-Zemplin line beneath the
thick Miocene volcanics of the Tokaj Mountains. The Zemplenides follow on the
eastern side of this main tectonic lineament with Hercynian metamorphism and a
terrestrial Upper Carboniferous — Permian molasse sequence (BaLocu & Kordssy,
1974; Szeprsuizy, 1979, 1980; Pant6, 1968; GrECULA & Ecytp, 1978).

From these geological facts it follows, that this “Igal-Biikk eu geosyn-
cline” isonly atectonic zone and couldnever have been
a paleogeographical unit. Such a narrow prong (“gulf”), bordered on
both sides by continental land masses with terrestrial molasse sedimentation,
would only explain a connection between the Dinaric and Biikk seas, but not the
identity of the sedimentary facies (which were controlled by synsedimentary tecto-
nic movements) and certainly not the same geotectonic development! Even, if we
suppose that this “seaway” was much more wider than today, it is quite impossib-
le that this zone would have escaped stabilization during the Hercynian tectogene-
sis between two blocks strongly stabilized during Carboniferous orogenic phases
and with extensive Carboniferous granitization. Othervise we must imagine a
wide oceanic area between them, which was later subducted, but this conflicts
with the distribution of the Lower Triassic to Liassic facies zones, as we will see
later. Also, the present position of the Mecsek-Bihor belt, in the southern neigh-
bourhood of the Biikkium, conflicts with the well known southward progression of
the Hercynian orogeny in the Eastern Alps (ScutNLaus, 1979),
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During the preparation of this manuscript, a paper has been published by
Majoros (1980), on the Permian paleogeographical problems of the Transdanu-
bian Midmountains (West Hungary). He also refutes the existence of the “Igal-
Biikk trough” and suggests the original proximity of the Dolomites in the South-
ern Alps and the Transdanubian Midmountains on the basis of their almost identi-
cal Permian facies. According to him, they have moved away from each other
along transcurrent faults.

3. Outline of the distribution of Lower Triassic — Liassic facies zones in the
Carpathian basin and surrounding areas

The Triassic, and to some extent also the Liassic, formations of the Eastern
Alps, West Carpathians, Apuseni Mountains and East Carpathians have many
features in common. According to Torrmanny (1968, p. 213) from the beginning
of the Triassic the transition from the proximal (“vorlandnahe”; external, near-
shore) to the distal (“vorlandferne”; internal, offshore) facies can be followed very
clearly throughout the whole Alpine-Carpathian region, especially in the Scythian
and Norian stages. The facies zones have been established by Torrmann (1965,
1974, 1977) and BystrickY (1978), The tectonic units of the North Apuseni Moun-
tains (Bihor autochton, Codru nappe system) are correlated with those of the
Western Carpathians by PaTtrurivs et al. (1971), SAnpurescu (1972), BLEAHU
(1976), Ianovict et al. (1976) and Patrurtus (1976), and the units of the Inner
Dacides with the North Apuseni Mountains by Ianovicr et al. (1976). According
to ToLLMaNN (1974) all these regions belong to the North Alpine and Central
Alpine facies regions. The latter originally had a more northerly position.

The formations in the Apuseni Mountains continue towards the west-southwest
in the basement of the Great Plain (SzepesuAzy, 1979; Kurucz, unpubl. thesis,
1977). The carbonate platform-type Middle and Upper Triassic in the basement
of Vojvodina (Kemenct & Canovic, 1975) represents the continuation of the upper
Codru nappes. The Late Paleozoic and Mesozoic of the Mecsek and Villainy Moun-
tains is correlated with different parts of the Bihor autochton, though the former
is always interpreted as a more northern type (PATRULIUS et al., 1971; PATRULIUS,
1976; Ianovicr et al., 1976; FoLop, lecture, 1979). A correlation has also been
drawn between the Late Paleozoic and Triassic of Mecsek-Villiny and the Zemp-
lin Inselberg (GrEcuLA & Egyip, 1977),

3.1. Lower Triassic

The Lower Triassic transgression shows the same uniform trend in the moun-
tains of the North and Central Alpine facies regions. Sequences are fully marine
in the southern, internal units (Werfen Formation) becoming more and more con-
tinental (Quarzites; “Buntsandstein”) towards the northern, external units (Torr-
MANN, 1965, 1974, 1977; BystrickY, 1973; Magmsuarxo, 1978; Ianovici et al.,
1976). This direction is east-west in the present-day Eastern Carpathians (cf.
SixpuLescu, 1975).

1) The Gailtal-Balaton belt, which also contains a great quantity of Carboniferous
granites, is not dealt with in the present paper.
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BysTrICKY, (1973, p. 16) distinguishes two facies areas in the Lower Triassic of
the West Carpathians:

(a) a continental facies area with quartzites, quartzose sandsones and conglo-
merates (“Buntsandstein”; Tatric, Krizna nappe and Seisian of the Chot nappe),
and

(b) a marine facies area with variegated sandstones, clayey and marly shales
and limestones (Werfen Formation; Silica and Stratena nappes, Campilian of the
Choé nappe).

From this facies pattern it is obvious, that in the North and Central Alpine
facies regions a gradual transgression took place from the interior part of the geo-
syncline toward the outer foreland situated to the north or northeast. Such a gra-
dual transgression towards the foreland can be clearly traced in an east-west
direction in the Southern Alps (Boserring, lecture, 1979 and BoseLLINI & GAETANT,
1980).

In the Dinarides and in the Biikk Mountains the Lower Triassic is fully marine
with sedimentary continuity above a marine Permian (Bavrocu, 1964; Ramovs,
1974). On the contrary, most of the Lower Triassic is continental in the area
southeast of the Zagreb—Zemplin line: Jakabhegy sandstone (analogue of the
Buntsandstein) in the Mecsek Mts. (Nacy, 1968; Baroc, 1980) and, according to
Grecura & Ecyp (1977), in the Zemplin Inselberg. Furthermore, according to
Parrurrus et al. (1979, p. 2), the Lower Triassic of the Bihor autochton seems to
be almost exclusively continental but referred to as “Werfen Quartzite”.

3.2. Middle Triassic

In the Middle Triassic the first rifting period of the Tethys, resulting in the
“Porpyrite-radiolarite” formation of the Dinarides and Hellenides, took place,
which aborted toward the northwest in the Southern Alps (BEcHSTADT et al., 1978).
At this time the Triassic sea reached its greatest extent; most of the Hercynian
domain in Europe was covered, though appearing in different stratigraphic levels,
by the “Muschelkalk” sea. Thus, this situation is not so characteristic for paleo-
geographic investigations in the Alpine-Carpathian region, having a somewhat
different arrangement from that of the Lower and Upper Triassic (cf. TOLLMANN,
1974, 1977 and MEeLLo & Porixk, 1978). But it is noteworthy to mention, that in
the Ramsau dolomites of the northern units (Krizna nappe, Tatricum) pseudo-
morphs after gypsum crystals can be found, indicating a hypersaline environment
(Mrdix, 1972).

To the southeast of the Zagreb—Zemplin line, the lithofacies of the Middle
Triassic of the Mecsek Mountains shows similarities to the German Muschelkalk
(Nacy, 1968; Kozur, pers, comm.) and to the West Balcanic Middle Triassic of
Bulgaria. On the contrary, the Middle Triassic of the Balaton Highland (Trans-
danubian Midmountains) exhibits a typical South Alpine development, with
Buchenstein Formation and thick “pietra verde” accumulations. In the Biikk
Mountains, the Anisian dolomite building ends with a subaerial erosional phase
with “Richthofen”-conglomerate type and then significant volcanic activity foll-
ows in the Lower Ladinian, with intermediate lavas (BarocH, 1980). The Middle
Triassic of the Meliata series of the Innermost West Carpathians is characterized
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by the early appearence (Pelsonian) of deep water sediments (red limestones with
conodonts of Dinaric province and radiolarites; Kozur & Mocx, 1973 a, b) and
can be compared with the Inner Dinarides (Kovics,1980), but shows a surprising
similarity to the Budva zone (Marcoux, pers. comm., 1980).

83. Upper Triassic (Norian Stage)

In the North and Central Alpine facies regions, which, in the broad sense, can
be traced from the Rhitikon to the Persani Mountains, an original length of
1500 kms according to ToLLMaNN (1974), the zonal arrangement of facies and the
transition from the proximal to the distal facies is very well expressed in the
Norian stage. So, the situation at this time is especially useful for paleogeographic
investigations. These facies zones are as follows from the continental foreland
towards the pelagic margin of the shelf (cf. ToLLmann, 1965, 1974, 1977; ZankL,
1967, 1971; BystrickY, 1973 and KovAcs, 1980).

a. Carpathian Keuper facies zone: with different continental or con-
tinental-lagoonal detrital rocks (mainly of Keuper development) or hiatuses

b. Main dolomite facies zone

¢. Dachstein limestone facies zone

d.Hallstatt limestone facies zone.

They bear witness to carbonate sedimentation on a wide shelf over the Epiher-
cynian platform. The width of this shelf was a hundred or even several hundreds
of kms. In the West Carpathians the eugeosynclinal series of the Meliata group
and (West) Biikk Mountains(?) follow southward in the palinspastic reconstruc-
tion (Mock, 1978; KovAacs, 1980). '

There is an important break of the facies zones of this shelf in the Northeastern
or Ukrainian Carpathians, both between the eastern end of the Subtatric nappes
{a little to the east of the Hernad river) and the Maramures “massif” of the
Eastern Carpathians, and the Bihor autochton. This break is now occupied by the
Zemplenides and the Intrapannon mobile belt or Szolnok-Maramures flysch belt
(SzePESHAZY, 1979, 1980). But in a paleogeographical reconstruction, as we will see
later (fig. 8) it can be filled with “Tisia”.

In the Apuseni Mountains the Vasciu nappe belongs to the Hallstatt facies
zone. Its Midle Triassic “Hallstatt-Schreyeralm” limestone (Ianovici et al., 1976;
PaTruLIvs et al., 1979) shows many features in common although not exactly the
same with the Nadaska limestone of the Silica nappe in the West Carpathians
(Kovics, 1979). The absence of Upper Triassic Hallstatt limestones can be explain-
ed by the present small extent of the nappe. They may have been eroded and
only a thick Dachstein carbonate platform comparable with the “Wandkalk” of the
Northern Limestone Alps (PaTRuLIus et al., 1979 and PLOCHINGER, pers. comm.)
could have survived erosion.

In the East Carpathians the situation is much more complicated. The Upper
Triassic of the Bucovinian and Subbucovinian nappes is not known (MuriHAC &
TonEsi, 1974; SinpuLescu, 1975) and the Triassic sequence of the Transylvanian
nappes can only be reconstructed from olistoliths in the Lower Cretaceous wild-
flysch. According to Dr. PaTrULIUS (pers. comm., 1979) these olistoliths may have
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been derived from the Mures ophiolite belt, where the Triassic, so far, has not yet
been proven.

In the northwestern part of the Dinarides the facies trends are the opposite of
those in the North and Central Alpine regions. Here the Hallstatt facies is present
on the northeastern margin of the Outer Dinaric shelf, namely in the Bosnian
zone, as well as in certain subzones of the Serbian (or Ophiolite or Subpelagonian)
zone, while the Outer Dinarides (High Karst and Dalmatian zones) are charac-
terized by extensive (Dachstein) limestone and dolomite buildups (Asouin et al,,
1970; DivrTrIJEVIC, 1974).

In western Hungary, south of the Zagreb—Zemplin line in the Mecsek Moun-
tains the Norian is represented by continental detrital formations and in the
Villany Mountains by a hiatus, while north of the line, in the Transdanubian Mid-
mountains, representing the South Alpine faciesregion (Kovics, 1980), it is repres-
ented by Main dolomites and Dachstein limestones.

The correlation of Triassic tectonofacies in the North and Central Alpine facies
regions, based mainly on the Norian facies zones, is shown in fig. 2 and the very
schematic original arrangement of Norian isopic zones in the Alpine—Carpathian
—Dinaric region in fig. 3.

34. Liassic

The regions belonging to the North and Central Alpine facies regions are
characterized by the same trend of proximal and distal facies, as in the Lower
Triassic and in the Norian stage. The northern units contain detrital facies (coal-
bearing Gresten formation, as well as sandy crinoidal limestones, sandy marls and
shales), suggesting the proximity of a continental terrain. In most of the units,
even in the southernmost and highest ones, e. g. in the overlier of the Hallstatt
Triassic (MEDWENITSCH, 1957) and in the Silica nappe (Bysrricky, 1973), the
spotty marl (Fleckenmergel) facies is very common, and toward the south it is ac-
companied by red Adneth limestones, which are also present in the Vagciu nappe
of the Apuseni Mountains (see PaNiN et al., 1974 and PaTRULIUS, 1976).

Since the work of PatruLius et al. (1971) many authors have correlated the
Mesozoic of the Mecsek-—Villany Mountains in southern Transdanubia (Hungary)
with that of the North Apuseni Mountains (among others BLEAHU, 1976; PaTRU-
L1vs, 1976; Ianovicr et al., 1976; FiLdp, 1979, lecture).

The Liassic of the Mecsek Mountains is made up of very thick coal-bearing
Gresten facies overlain by spotty marl (Fleckenmergel) facies. The sediment trans-
port direction (as also in the Upper Triassic) was from north to south (Nagy,
1971). The Liassic palinspastic section of the Apuseni Mountains also manifests a
sediment transportation from north to south (Parrurivs, in Ianovicr et al., 1976,
p. 169, fig. 306).

On the contrary, the Jurassic of the Transdanubian Midmountains, to the north-
west of the Zagreb—Zemplin line, does not show any trace of detrital faces
(FtLor 1971; Geczy, 1973 a, b). These differences between the Jurassic of this area
and that of the Mecsek Mountains are thoroughfully discussed by Gfczy (1978 a,
b), to which the reader is reffered for further details.

The striking similarites between the Jurassic of the Mecsek Mountains, and

626



<

Problems of the “Pannonian Median Massif” and the plate tectonic concept

(‘soroe]
[eUO0Be] = "] ‘S910BJ JOOI — Y SUONEIASIQQY) '(9LET “T8 10 IDIAONV] UL ‘NHVHEIg pue
GL6T ‘NNVWTIOJ, 193j¢ A[I50T) 93¥18 UBLION oY} UI UOREILIS S} U0 AJUIeul Poseq ‘Suorsar
sooe] osurdpy [exmer) PUT YIION O} Ul SOIDBJous}os) OISseii], o} Jo UOREB[PLO)) ‘g “Sij

“addpu E.u_mc_) addpu S8148S onEmoIq sejJas (upddad SNVIHLVdHYD
$34NW TODAQ]  UDIUIACONG ¢ é
S oo Fane ‘ saddpu uDIUDA]ASUDI | 1SV3
addpu
NOUGJYS0ND sddou addobu | addpu DWO P waMUc (6] 118G Seunp SNIVINNOW
loylg TUDIRA $1ul4 |1uasaly _u>+w_a NR3ISDA ¢ IN3SNdY
addou U A0ZDNG addbu addbu ~_saies o
Wno1a3og | ek "o sposzons (20d2u 224 | DUBYDIYS DOI)1S ?Eo.%ﬂﬂomﬂi <. SNVIHLvAEVD
~11304} WNold o d o AJunoiuoay ' * 1S3Mm
Wiy
utdpyso| uldipiso .~o>3.ﬂ&v {wnotjoa]) {wnaiADAN[ ) m_zo.rwmm_nﬁﬂ
- a8tun | - 19N uirdjpaoadipy | urdipyooyx|py NYIHINON
e
|
| i i
| “ _ " “ ! |
i ! | ) i i
i ! | 1 | {
! ! | ] _ { |
! | i i I i I

1adnay  upiypdingd

1

! o Bl
3}Wojop UIDW auolsaw) ~wy| suopsawi | duoysaW]|
ulRgsSYIDg | [PH{ WeIsyepq | HBISIPH

{., ANITONASO3OOLSINV..)

ANITO0Z90IW + INITONASOIOO0IN

INITTONASO39N3

627



S. Kovics

that of the South Carpathians and Balkanides in Bulgaria, have been well known
since the time of Mojsisovics’s “Orientalisches Festland” (1880). However, a
direct connection is broken by the different development of the Liassic in the
basement of Vojvodina (black shales; Kemencr & Canovig, 1975) and more so by
the eugeosynclinal Vardar—Mures belt.

The eugeosynclinal Jurassic of the Biikk Mountains and Meliata series in North
Hungary and South Slovakia, which has recently been shown by Dr. Kozur’s
radiolarian finds, is only comparable with that of the Inner Dinarides.

4. Autochtony or allochtony of “Tisia”?

Based on the distribution of Lower Triassic to Lower Jurassic facies zones dis-
cussed above, let us try now to interpret the position of “Tisia” (sensu CHANNEL
& HorvAarH, 1976) in two different ways.

41. Autochtonous position

If we suppose, that “Tisia”” was always in about the same position, as shown on
fig. 5, it raises the following contradictions, even keeping in mind that the eugeo-
synclinal belts surrounding it (Vardar—Mures belt, Subpelagonian belt, Intrapan-
non mobile belt) were much wider than in the present structural situation.

4.1.1. If the Mecsek Mountains and the Bakony Mountains were always in the
same position as at present, traces of detrital sediments should also be present in
the Jurassic of the latter; however this is not so (Gfczy, 1973 a, b). The pelagic
Jurassic of Bakony is very similar to that of the Lombardian Jurassic basin in the
Southern Alps (FiiLée, 1971; Gaerans, 1975), and its Triassic belongs to the South
Alpine facies region (Kovics, 1980). The “Balaton-Velence crystalline ridge”
south of it was not an elevated continental mass during the Mesozoic, but formed
of deeper structural elements as a continuation of the Periadriatic lineament, ele-
vated by later tectonic processes (Dank & Bopzay, 1971). The absence of detrital
Jurassic formations in the Bakony makes it quite impossible, that these two areas
were in their present position in the Lower and Middle Jurassic, even if we sup-
pose a wide oceanic area between them, because sediment transport in the Me-
csek was from north to south (Nagy, 1971) ®). It also excludes the possibility, that
the source area of the Jurassic shales of the Biikk Mountains (formerly placed in
the Ladinian, but their Jurassic age has recently been demonstrated by Dr. Kozur
using Radiolarians) was the same as that of the Gresten Formation and spotty
marls (Fleckenmergel) of the Mecsek-Bihor belt. Sandstones with coalified plant
remains in the southwestern Biikk Mountains cannot be used as evidence of a
link toward the Mecsek-type Liassic, because, on the one hand, they are from
olistostromes and olistoliths and, on the other hand, they contain Anotopteris
sp., the age of which is Carboniferous to Triassic (Barocs, 1964). The Mecsek-
Bihor granite belt was not a central, emergent crystalline ridge during the Lower
Triassic to Liassic, but a northern margin, like the Helveticum, which could never
have supplied detritus towards the north.

4.1.2. If “Tisia” was always in its present position as an “island”, it must have
had a central, emergent dry land during the Lower Triassic to Lower Jurassic,
which would have had to have been surrounded by a carbonate platform belt from
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both the northern and southern sides. That is, a ring-like, symmetrical arrange-
ment of isopic zones would be expected around it. However, the distribution of
facies zones and the direction of sediment transport show unambiguously, that
the arrangement of proximal to distal facies was from the north to the south
(Nacy, 1971; Patrurius in IaNovicr et al., 1976; Kovacs, 1980), the same as in
the Eastern Alps and Western Carpathians. Carbonate platform facies are only
present in the southern parts or units, in the Codru nappe system and in the base-
ment of the southern Great Plain (Ianovicr et al., 1976; Patrurius et al., 1979
and Kemenct & Canovié, 1975). On the contrary, Mecsek-type Permo-Triassic
and Jurassic has been explored by numerous deep bore holes to the southeast of
the Zagreb-Zemplin line *) as far as the northeastern boundary of Hungary (DaNk
& Bopzay, 1971, Szepsuizy, 1977, 1979). One may suppose, that this missing
northern flank of Tisia, which would represent a transitional zone between the
two main segments of the Carpathian basin, is thrust under the northwestern unit.
However, according to geophysical measurements, a mass of high specific gravity
can be found beneath the sediments of the Transdanubian Midmountains (Apiwm,
1979, and in WEN, 1978), which could hardly indicate an underthrust light sialic
crust.

Also, if “Tisia” was in the present position, the Lower Triassic transgression
would have had to reach its northern part from the north, from the so-called
“Igal-Biikk trough”. However, there is no sign of such a Lower Triassic transgres-
sion. In the case of the Apuseni Mountains it was from the south to the north
(IaNovicr et al., 1976; PaTruLIus et al., 1979).

4.1.8. Transition of proximal to distal facies is in a north to south direction in
the Eastern Alps and Western Carpathians; in the case of autochtony the oppo-
site direction should be present to the south of the “Igal-Biikk trough”.

4.1.4. According to several authors, the early appearance (Bythinian-Pelsonjan)
of basinal facies with “Asiatic” conodonts in the Rudabinya Mountains (North-
eastern Hungary) and the Meliata series (Southern Slovakia) suggests a connec-
tion towards the East Carpathians (Transylvanian nappes) at this time (Kozug,
1979). The author is in agreement with this conclusion, but in the sense of fig. 3.
In case of autochtony of “Tisia” a connection between the Innermost West Carpa-
thians and the Transylvanian nappes is quite impossible, because the eastern
continuation of the Biikkium and Gemericum, as well as that of the Silica nappes
is cut by the Zagreb-Zemplin line, the eastern side of which is followed by the
Zemplenides, with quite different Carboniferous to Triassic, resembling that of
the Mecsek Mountains (GrecuLa & Ecyiip, 1977; SzepesaAzy, 1979, 1980).

4.1.5. There is a close similarity between the Liassic of the Mecsek and that of
the South Carpathians (Resita), as well as that of the West Balkanides in Bulgaria,
on which Mojsisovics’s (1880) “Orientalisches Festland” was based. However, a
direct connection between these areas is broken by the different type of Liassic

%) It should also be mentioned, that according to Bona (1979) the Upper Triassic
sporomorph-association of the Mecsek Mountains is very different from that of Trans-
danubian Midmountains. The sporomorph-association of the Liassic coal measures is
also different from that of Gresten, but very similar to those in Roumania.

%) Apart from basic rocks, the Mecsek-Bihor belt constitutes the basement of the
Intrapannon mobile belt (SzrrrsuAzy, 1977, 1979).

629



S. Kovics

of Vojvodina (black shales; Kemenct & Canovid, 1975) and by the Vardar-Mures
ophiolite belt. But according to the palinspastic reconstruction suggested by
Breanu (1976, p. 14—18, fig. 2 and in IaNovict et al., 1976, p. 590—591, fig. 175)
and the present author (fig. 8.), their connection is easy to explain: both the
Mecsek-Bihor belt and the South Carpathians belonged to the proximal margin
of the same stable shelf.

42, Allochtonous position

If we suppose an original northeastern position of “Tisia” as suggested by Pa-
TRULIUS et al, (1971), GEczy (1973 a, b), BLeanu (1976), Patrurius (1976), SzE-
pEsEAzY (1975, 1979, 1980), WEeIN (1978 a, b), Kovics (1980) and others, the
following objections can be raised against it:

4.2.1. The scale of horizontal movements. To get the present-day position of
“Tisia”, we have to suppose a dextral slip along the Zagreb-Zemplin line in the
order of 300—500 kms, which might have been combined with some rotation,
concomittantly with the formation of the Intrapannon mobile belt (Upper Juras-
sic-Lower Cretaceous). Some 10-—15 years ago it would still have been a utopy,
but now even actualistic examples of such larger-scale horizontal movements are
known (e.g. the San Andreas fault). The Paleogene slip along the Periadriatic
lineament was between 100—150 and 300 kms according to Torimann (1978),
established on the basis of a critical review of all available data. In the Upper
Jurassic-Lower Cretaceous, during the main oceanisation stage in the Western
Tethys, there must have been enough space for even larger horizontal move-
ments.

4.2.2. Could the North Apuseni Mountains be the continuation of the Fastern
Alps — West Carpathians? There are many features in common in the Triassic
and Liassic formations of the two areas, which have been known for a long time.
The eastern continuation of the Subtatric nappes is cut by the Zagreb-Zemplin
line (GrecuLa & Vares, 1979) and there is an “empty” space between the West
Carpathians on one hand, and the Maramures unit and Bihor Autochton on the
other, which is occupied by the Zemplenides and the Intrapannon mobile belt viz.
its eastern part, the Szolnok-Maramures flysch belt (SzepEsmizy, 1975, 1979,
1980). In case of autochtony a transition from proximal facies to distal facies must
also be present to the north of the Bihor autochton (see also points 4.1.2. and
4.1.3.) However, it is missing. The former continuity of the West Carpathians and
the Apuseni Mountains has already been suggested by PaTruLius et al. (1971),
SAnpurEscu (1972), BLeanu (1976), PatruLius (1976), Kovics (1980) and others.
However, when correlating two areas supposed formerly to have belonged to-
gether we have always to look at the differences, as well; these difficulties were
pointed out by Kozur (1979), who reached an opposite conclusion. Here we must
emphasize, that in case of long-distance correlation we may not except the total
identity of all part-sections, but only that of the main features in the geologic
history of the separate areas. One of the most important ones (if not the most
important one) is the distribution of facies zones, which reflects the effectivness
of the facies-law. Even within the main facies zones there are differences, which
make it possible to distinguish subfacies (ToLLmaNN, 1974, 1976). There are at
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least as many differences between the Eastern Alps and West Carpathians, as
between the latter and the Apuseni Mountains; however, nobody would think
that the Eastern Alps do not continue into the West Carpathians. And we must
also not forget that the original distance between the Western Carpathians and
the Apuseni Mountains must have been about 300 kms! (Parrurivs, 1976). The
presence of Upper Anisian reptiles of poor swimming ability in the Bihor
Autochton, which are also present in the Germanic basin, points to the close
connection of these two areas (PaTruLius et al, 1979, p.6) and excludes the
possibility that the Bihor Autochton was to the south of the Meliata series at this
time.

4.2.3. The presence of some tuff(?)-traces and green clay intercalations in the
Mecsek Mountains (Nacy & Ravasz-Baranvai, 1968; WeBeR, 1978), which were
sometimes thought to be evidence of its South Alpine affinity. However, the
amount is so small, that it can be ignored, when compared with the Middle Trias-
sic tuffs of the Balaton Highland. Moreover, green clay intercalations are present
even in the Middle Triassic of the Tatricum (Bystricky, 1973).

4.2.4. The pelagic open-sea trough north of the Tatrides, suggested by Misix
et al. (1977) on the basis of the presence of Hallstatt limestone pebbles in the
Cretaceous (Albian?) conglomerates of the Pieniny Klippen Belt, seems to be in
contradiction with the marginal position of the continental-lagoonal Carpathian
Keuper facies zone. However, we think that it is not the only possible explanation
for the origin of these conglomerates (see also MicuaLik, 1978; Varca, 1978;
HorvAra et al., 1977). Olistostromes with smaller or larger Hallstatt limestones
blocks are well known from several klippen regions in the Tethys realm (Tran-
sylvanian nappes in the East Carpathians, Kotel zone in northeastern Bulgaria,
Himalayas)} but their origin is as yet unsolved (Torr.manN, 1968, p. 236—241).

As for those in the Pieniny Klippen Belt, an alternative model may be sug-
gested, as regards to the distance between the Margecany line, where the Silica
nappe can be originated (Mock, 1980), and the Klippen Belt; it is only 30—40
km. The possibility cannot be excluded, that from this line, with a fan-like struc-
ture, a Silica-type Triassic may have been thrust toward north, as well, which
was later completely eroded. Because the paleocurrent-system in the Klippen Belt
flysch-geosyncline was from the southeast to the northwest (ConTEscu, 1974),
debris flows and slumpings may have transported its remnants together with some
Albian sediments in the westernmore parts of this trough in the Upper Creta-
ceous (to form olistostromes).

4.2.5. Finally we have to deal with faunal evidences, the interpretation of which
is still rather contradictory. Giiczy (1973 a, b) and Voros (1977, and in HorvArs,
Vords & Onvona, 1979, p. 210—211, fig. 1) argued for the northern origin of
“Tisia”, based on Liassic ammonite and brachiopod faunas, which can also be
concluded from facies analysis, this being the northern facies type. They explained
the differenciation of the Mediterranean and European faunal provinces by the
presence of an oceanic belt, separating them. However, the Penninic ocean began
to open only in the Dogger (DieTricH, 1976). On the contrary, Kozur (1979)
argued for a southern origin of the Apuseni Mountains related to the Southern
Alps, based on Triassic conodonts (presence of Pseudofurnishius murcianus v. d.
Boocaarp in the North Apuseni Mountains), holothurian-sclerites and ostracods.
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Pseudofurnishius murcianus (Upper Ladinian—Lower Carmnian) is a conodont typical
of restriced basin environments behind or within carbonate platforms. It has been found
in only one sample in each of the following areas: the Italian part of the Julian Alps
(N1cora, pers. comm.), the northern Dinarides northwest of Ljubljana (Ramovs, 1977)
and in the Vilani nappe of the Apuseni Mountains (Kozur, 1979). Mostly it is the only
platform conodont in a usually poor conodont association. Until now it has not been
found in the Eastern Alps and West Carpathians, but can be expected from such
restricted basin facies.

Another problem is the occurrence of Lower Anisian conodonts in the Ger-
manic basin, since in the Alpine shelf (“aristogeosyncline” sensu ToLLMaNN, 1977)
no conodont-bearing facies is present at this time. We are in full agreement with
Dr. Kozur (1980) that they must have come from the North Tethys through
North Dobrogea (Tulcea zone), but this connection 4) must now be hidden, if not
entirely destroyed, beneath the Outer Carpathian nappes, east of the Bucovinian
and Subbucovinian nappes.

Finally, we must add at this point, that any paleobiogeographical considera-
tion, being either mobilistic or non-mobilistic, should not merely rely upon paleon-
tological data. It must be carried out together with the analysis of sedimentary
facies, the natural environment in which the fossils are embedded, otherwise pure
paleontological speculations may lead to misinterpretations and false conclusions
(such as the first plate tectonic reconstructions in the Tethys, relying only upon
the contour and fitting of microplates). Also, there is a danger that paleobiogeo-
graphical analysis of different fossil groups may yield quite different reconstruc-
tions. Whatever reconstruction is decided upon, it must be in accordance, or at
least must not contradict, with field geological data of the whole area concerned!

5. Conclusions

Our present knowledge is far from enabling us to solve all tectonic and paleo-
geographic problems of the Carpathian basin and mountain chains surrounding it,
but as we can see, an allochtonous model for “Tisia” gives a much more plausible
explanation for the distribution of Late Paleozoic to Early Mesozoic isopic zones
and the geological history of this area at that time. This model can be summariz-
ed as follows:

As we could see during the review of Middle Carboniferous to Liassic isopic
zones, the northwestern part of the Dinarides in one hand, viz. the Biikkium and
most probably the Gemericum (but in all cases the depositional site of the Meliata
series) at this time must have constituted the adjacent parts of the same eugeo-
synline. These areas are to-day 400—500 kms away from each other and the
“Igal-Biikk zone”, supposed to connect them, is a tectonic belt but not a paleo-
geographic unit (see point 2.). Also, in the present day position the eastward con-
nections of the Biikkium and Meliata series are broken by the Zagreb-Zemplin
line (see points 2, 3.1. and 3.8.). The Dinarides and the Biikkium become sepa-
rated from each other later when a stable sialic block of northern %) (northeastern)
marginal origin was wedged in between them. This block was part of the

%} That is, the southeastward continuation of the Polish-East Carpathian gate (SEnko-
wiczowa & Szyperko-SLIwezyNska, 1975, p. 139 and fig, 57).
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northern, stable (passive) continental margin of Tethys until the end of the Liassic
(BLEAHU, 1976; Kovics, 1980; see fig. 3). In the Lower Triassic the transgression
took place from the central, Dinaric sea (including Biikkium) towards Apulia and
stable Hercynian Europe. The rifting in this central, Dinaric sea, which was some-
thing resembling a gulflike termination of the Tethys towards the northwest at
that time, began in the Middle Triassic (but with eastward shifting according to
the polarity of the geosynclines) and aborted toward the northwest (BECHSTADT
et al., 1978). This rifting basin, which was not yet very wide %) in the Middle and
Upper Triassic, was surrounded by wide shelves covered by vast, thick carbonate
platforms, with intraplatform basins (which sometimes created restricted environ-
ments). In the Norian stage the (pelagic) margin of these shelves was marked by
the Hallstatt limestone facieszone (fig. 2), including isolated Dachstein carbonate
platforms (such as “Hochjuvavikum”, Durmitor nappe). Behind the narrow reefal
front (Dachstein reef limestone) the extended lagoons of the lagoonal facies of the
Dachstein limestone and the ultra-back-reefal Main dolomite followed. The
northern or northeastern shelf was formed on the stable (passive) continental
margin of the Ephihercynian region. Its continental side was indicated by the
interfingering of the carbonate platforms with the Carpathian Keuper facies zone
(with typical Carpathian Keuper or different detrital formations or hyatuses), that
is, by sabkhalike facies. Also in the Liassic, the proximal regions had a plentiful
supply of detritus (Gresten formation, sandy limestones and to the south more
and more marls and “Fleckenmergel”).

The main oceanisation phase of the Tethys took place during the Upper
Jurassic — Lower Cretaceous and the opening of the Penninicum began in the
Dogger (DierricH, 1976). The Klippen Belt, the Magura zone and the Outer
Dacides constitute a continuation of the Penninicum (Mangr’, 1980). But most
probably only the North Penninicum continues towards the east: the Ligurian-
Piemontian belt seems to wedge out in the West Carpathians, at least it is not
known east of the Rechnitz-K6szeg window. This (North) Penninicam bifurcates
N of the Batiza klippes (SzepEsuizy, 1979, 1980; Maner’, 1980): one branch con-
tinues in the Outer Dacides (Black flysch and Ceahlau nappes), then in the Severin
nappe in the South Carpathians, while the other is in the basement of the Pan-
nonian basin, in the Intrapannon mobile belt (Junisz & Vass, 1974; SzerEs-
mAzy, 1979). It seems very probable, that the disrupture of the above men-
tioned uniform northern or northeastern carbonate platform belt was conco-
mittant with the opening of this Penninicum, as suggested by BLeauu (1976), that
is, with its separation from stable Europe (which process was compared with the
formation of back-arc basins by him). Due to a dextral slip along the Zagreb-
Zemplin line, combined with an anticlockwise rotation, the segment representing
the “Tisia microcontinent” split off the stable European margin constituting the
northern (northeastern) shelf of the Tethys and has become wedged in its present
position. By the end of the Jurassic — beginning of the Cretaceous the palins-
pastic situation depicted on fig. 4 must have been realised. The missing segment

%) The “northern” origin is used here sensu lato.

%) According to Prof. Dr. Karamata’s (Beograd) personal communication during the
EGS symposium in Budapest, 1980, the eugeosynclinal basins of the Subpelagonian and
Vardar zones were not broader than 80—100 km in the Upper Triassic.
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Fig. 8. Original arrangement of the Norian isopic zones in the Alpine-Carpathian-Dinaric
system (sketch of principle, without scale).

Legend: 1: Continental detrital deposits (mainly Keuper facies)

dolomite; 3: Dachstein limestone; 4: Main dolomite

or hiatuses; 2: Main
limestone;

and Dachstein limestone; 5: Hallstatt
6: Eugeosyncline since the Ladinian; 7: Location of the later opening

Penninicum:
I. Penninic ocean (DiETRICH, 1976)
1L “Pieniny ocean” (CuanNEL & HORVATH, 1976)
I11. “Siret ocean” (Herz & Savu, 1974; partly)
G—B: Gailtal-Balaton line; Z—Z: Zagreb-Zemplin line.
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in the Northwestern (Ukrainian) Carpathians, between the nappes of the Central
West Carpathians (sensu Mock, 1980), on the one hand and that of the East Car-
pathians (Inner Dacides), as well as the North Apuseni Mountains on the other,
should be sought in “Tisia” itself. The Zemplenides moved together with “Tisia”
along the Zagreb-Zemplin line, but separated from it by the formation of the
Intrapannonian mobile belt.

In this way the idea of “Tisia” (Pannonian Median Massif) is preserved in the
new mobilistic concept, the plate tectonic theory incorporates and develops it
further in the form of a microcontinent surrounded by mobile, eugeosynclinal
belts (“microoceans”), which became independent during the Jurassic and got
wedged in between the northwestern Dinarides and the Dinaric-type Biikkium.
It seems, that in its western part it suffered a weaker deformation during the
Alpine orogeny, but at least in its eastern part, in the Apuseni Mountains, multiple
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Fig. 4. Approximate position of Tisia at the end of the Jurassic — beginning of the
Cretaceous. Legend: 1: Eugeosynclinal belts; 2: Direction of proximal (“vorlandnahe”)
—distal (“vorlandferne”) facies during the Lower Triassic — Liassic. Remarks: 1: The
Gailtal-Balaton and the Zagreb-Zemplin lines are drawn together for the sake of
simplicity. 2: The Zemplenides, which are not indicated on the drawing but moved to-
gether with Tisia along the Zagreb-Zemplin line for a certain time and separated from
it by the formation of the Intrapannon mobile belt, should be located at the eastern
neighbourhood of Bitkk-Meliata.
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nappe-building took place, and, taking into account the southern vergency of the
Biikkium, its role as a median craton controlling the vergency of the surrounding
mountain chains can no longer be maintained.
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