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Zusammenfassung 

Nach einem kurzgefaBten historischen ~berblick zur Deutung des ,,Pannonischen Mas- 
sivs" oder ,,Tisia" wird die Verteilung der Fazies yon Mittel- und Oberkarbon sowie 
Untertrias bis Lias auf den beiden Seiten der Zagreb-Zemplin-Linie - -  weldle den Un- 
tergrund des Karpatenbeckens in zwei Abschnitte z e r t e i l t -  kurz untersucht. Sic zeigt 
einerseits, daB die Igal-Biikk-Zone (die Igal-Biikk Eugeosynklinal yon WEIN, 1969) - -  
welche eine Verbindung zwischen den NW Dinariden und dem dinarisch-typischen Biik- 
kium darstellen soil - -  nur eine tektonische Zone ist, hingegen nie eine paleogeogra- 
phische Einheit gewesen sein kann. 

Der nSrdliche, iiuBerste Teil des ,,Tisia" (Mecsek-Bihor kristalliner Giirtel und seine 
sedimentSre De&e; DANK U. BODZAY, 1971) weist eine Ausbildung und Fazies auf, 
welche fiir den nSrdlichen (nordSstlichen) marginalen Komplex der Tethys typisch ist. 
Auch Faziesiiberg~inge vmn Vorland in der Richtung der offenen See sind immer N --+ S 
gerichtet. Alle Erkl~irungen, die eine autochthone Lage der Zonen entlang der Zagreb- 
Zemplin-Linie mit einbeziehen, miissen mit der Tatsache fertig werden, dab der nSrd- 
liche Tell der ,,Tisia" einen zentralen Tefl eines teilweise emporgehobenen Kristallin- 
riickens darstellt (kein Faziesiibergang nach Norden). Sic war eher Tell der n6rdlichen 
(nordSstlichen) marginalen Serie der Tethys. Daher erscheinen allochthone Modelle, 
welche horizontale Bewegungen in grSBerem MaBstabe andeuten, eher glaub~vXirdig zu 
sein. Der Stil der spiitherzynischen Entwicklung und die Verteilung der Fazieszonen 
yon Untertrias bis Lias deuten an, dab der ,,Tisia" Tell der nSrdlichen (nordSstliche) 
Shelf der Tethys bis Ende Lias war (iibereinstimmend mit der Meinung yon BLEAHU 
1976); dann spaltete er sich ab und keilte sich mit horizontalen Bewegungen zwischen 
den NW Dinariden und dem Biikkium dinarischen Types ein; dies k6nnte 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 Triassie---Liassie 
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-B/ikk zone ("Igal-Btikk 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 ~: BODZAY, 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 N!); 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 
Hereynian 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 Liassie (in accordance with the opinion of BLEAHU), then split off and was 
wedged in by horizontal movements between the NW-Dinarides and the Dinarie-type 
Biikkinm by the end of the Jurassic - -  beginning of the Cretaceous. 

R6sum6 

Apr6s une brgve revue historique des conceptions sur la >>Masse m6diane panno- 
nienne<< ou la >>Tisia<<, on examine bri~vement la distribution des facies du Carbonif~re 
moyen-sup6rieur et du Trias-Lias aux deux cotgs de la ligne de Zagreb-Zemplin divisant 
le soubassement du Bassin Carpathique en deux s~gments prineipaux. 

Ce qui est d6montr6, c'est d'une part que la zone Igal-Biikk (le >>g6osynelinal Igal- 
Biikk<<, Wein, 1969), consid6r~e eomme l'6tablissement d'une communication entre les 
Dinarides du NW et le Biikldum de type dinarique, ne repr~sente qu'une zone tecto- 
nique, mais qu'elle ne peut jamais 6tre une unit~ pal6og6ographique. D'autre part la 
partie septentrionale, marginale de la ~>Tisia<< (la ceinture crystalline de >>Meesek-Bihor~ 
et sa couverture s6dimentaire; Dank-Bodzay, 1971) pr6sente un d6veloppement et un 
facies earact6ristique du complexe marginal septentrional (nordoriental) de la T6thys. 
Les transitions de facies de l'avant-pays vers lamer ouverte sont 6galement de direction 
N~S. Toutes les explications autochtonistes doivent fake face aux differences aecentu6es 
le long de la ligne Zagreb-Zemplin, ce qui semble exclure la possibilit6 que le Nord de 
la >>Tisia<< ait 6tg une dorsale eristalline centrale, 6merg6e (aucune transition de facies 
vers le N!); elle a fait plut6t partie du complexe marginal du N (NE) de la T6thys. C'est 
pourquoi les modules alloehtonistes sugg~rant des mouvements horizontaux plus vastes 
donnent une explication plus plausible. Le style du d6veloppement ~ohereynien et Ia 
distribution des zones faciales du Trias inf6rieur-Lias sugg6rent que la >>Tisia<< a fait 
partie du shelf septentrional (nordoriental) de la T6thys jusqu'fi la fin du Lias (en accord 
complet avee l'opinion de Bleahu, 1976) et qu'ensuite elle s'~tait d6eoll~e et coinn~ par des 
mouvements horizontaux entre les Dinarides du NW et le B/ikkium de type dinarique 
vers la fin du Jurassique et le d6but du Cr6tac& 

I~paT~oe C 0 ~ p ~ a H H e  

Iloene ~paTEoro HCTOpH~ec~oYo o63opa nOHHTHH ,,~aHHOHCKHPI ~/~accHB", !/IJIH 
,,THcHa", npHsO~aT aHa21n3 pacnpocTpaHeHHH ~0a~HH B cpe~neM n BepXHeM Kap- 

6oHe, a TaEx~e 0T HMX~HePO TpHaca /~O nafioca no o6e CTOpOHLI nHHHH 3arpe6- 
3eMnJIHH, pas~ensmI~le~ CI0yH~aMeHT 6acce~Ha I/apnaT Ha ~Be qaCTH, rIpH 3TOM 
ycTaHOBnnn, qTO 30Ha Hraa~-BmEK (eBFe0CHHKJIHHa/II~ HFanB-BI~EE no BAI~IH'y, 
1969), EOTopaa Bepo~TnO npe;~cTaBn~eT co6of~ eBas~ Mez~y CeBeposana~oM ~H- 
Hapn/~ H BIOEKHMOM /~HHapcKoPo THHa, HBJISIeTCSI TO21BI{O TeI~TOHHHecK0~ SOHO~, H 
HH E E0eM cnyqae He MOPJIa 6BITB naneoFeol'padpHqecKo~ eSHHHHe~ 

CeBcpHaa, BHemHaH qaeT]5 ,,THcnH" (EpHCTaJIJIHHeCKH~I nOSe Meesek-Bihor H 
eFo ocasoqHBI~I noEpoB; Dank u. Bodzay, 1971) nposBnaeTc~ H EaE ci0a~H~, H EaE 
o6pasoBaHHe e~HHHI;BI, THIInqHO~I ~JI~i ceEepHoFO KpaeEoFO EoMnJiei~ca TeTPlCa. 
llepexo/~si ~a~H~ e npesropBH B nanpaBJIeHHH OTKplsITOFO MopH BceP~a npOCTH- 
paloTea B eeBepo-~0~HOM HanpaBJleHnn. llpH Beex TeopHHx, FOBOpHII~IIX 06 aBTOX- 
TOHHOM nono~eH~IH SOH BS0n~ nHH~H 3al'pe6~_ReMn/iHn, He01bSa SaManqHBaTB 
qbaET, HTO eeBepnaH qaCTB ,,THCHH" npe/~eTaBJiseT co6o~ I~eHTpaJIBHyIO qaCTB 
qaeTIIqHO n0/[HSITOPO KpncTaJI/IHHOEOPO xpe6Ta (6es ~oa~H2n~n~Ix nepexo~oB Ha 
ceBep). Ee cKopee EeePo MO}EHO Cq!KTaTB eeBepHofl (eeBepoB0CTOqHO~) l~paeBo2 
cepHe~ TeTnca. IIosToMy aJI/IOXTOHHaH Mo/~enb, EOTOpaH yKasssiBaeT Ha l~OpnSOH - 
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Ta~BHOe ~B~X~eHHe 6on~moro MaCIIITa6a, Ea~EeTCg 6onee BepO~THO.~. CTtt0"IB 
noa;~HerepLIHHcgoro paaBgTH~ H no~pas~eJienH~ SOH ~a~HY~ OT ~HmHero Tp~aea 
~o na~oca y~asT-maeT Ha TO, nTO ,,THcHa" ~o I~OH~a JIa.~oca (COOTBeTCTBe~HO 
rHnoTeae Bleahu, 1976) 6Mna Hacw~m ceBepHoro (ceBepo-BocwonHOrO) menL~a 
TeTHca; saweM OHa OTEOJIOJIacB H BI~JIttHttJIacB ropHaoHTansHo Mex~y ceBepo- 
sana~oM ~HHapE~ H BIOI~I~HMOM ~HapH~eEoro Ti.ma; STO, BepoSlTHO, npoHsomno B 
~OH~e H)pM - B Ha~a~e Mesa. 

1. Introduction 

The idea of the "Pannonian" or "Hungarian Median Massif" was born partly 
in the reaction of Hungarian geologists, especially L6czY, sen. (1918) against the 
exaggerations of UHLIG'S (1907) nappe theory, and partly in the early geoteetonic 
conceptions of the Alpine-Carpathian and Alpine-Dinarie chains (KoBER, 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- 
SlSOVICS'S (1880) "Orientalisches Festland". PmNZ (1926) extended it to include 
the greater part of the Inner Carpathian area and introduced the name "TISlA", 
after the Tisza river, for it. However, soon more mobilistie 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 t~OTH (1929) gave the first mobilistie 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 mobilistie views were presented by P~VAI VAJNA 
(1981), lPtOZLOZSNIK (1986) and HORUSlTZKY (1961). However, for several decades 
it was really considered as a cratonic median massif more or less independent 
from its surroundings. VAD~SZ (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 (K6RSssY, 1959), and the Dinarie affinity of the 
B/ikk Mountains (BALOCH, 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. 

BALOCH (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, 1978) grouped and summarized the structural belts of the Hun- 
garian basin. DANK • BODZAY (1971) were the first to point out, that the crystal- 
line ridges separating the above mentioned "geosyneline 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- 
eepts referred to the Pannonian basin, enabling a more mobilistie, and realistic, 
interpretation of the "ancient rigid, eratogenie Pannonian massif". It  was SzX- 
DECZKY-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; SZ~DECZKY-KARDOSS, 1975). 

PATRtrLIUS et al. (1971) and G~czY (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 LAUBSCHER (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. 

CHANNEL & HORVATH (1976), BODZAY (1977), WEIN (1978 a, b) and VARGA 
(1978) also explained this facies contrast by horizontal movements and suggested 
a northern origin for the present southern (southeastern) segment. CHANNEL & 
HORVd~TH applied the name "T i s i a m i c r o p 1 a t e" for the former "Pan- 
nonian median massif" or "Tisia" and established its boundaries: the Zagreb--  
Zemplin line on the northwest, the Mutes opbiolite 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 TOLLMANN'S "Tisia Zwischengebirge" depicted on his map (1969). WEIN 
(1978 a, b) renewed UHLm's (1907) classical hypothesis on the basis of LAUB- 
SCHEPt'S (1971) plate tectonic reconstruction. His life work shows at the same time 
bow 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 (WEAN, 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 LAUBSCHER (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 (Kovs 1980). 

The Roumanian geologist BLEAHU (1976 and in IANOVICI 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 Paleozoie 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 Szendr6 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 Darn6 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 (ZEL~NKA et al., in press). 

slightly epimetamorphic Paleozoic series of the Szendr6 and Uppony Mountains 
underwent a Hereynian (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 (BAzooa, 1964; BALOOH & K6Ri3ssx, 
1968 and 1974). BALOGH (1964) showed with a very thorough analysis the Dinarie 
relationship of the latter. 

However, conodont studies have proved the Serpukhovian-Bashkirian age of 
the Szendr6 IInd and part of the Uppony IInd series, thus excluding the prob- 
ability of any break in sedimentation between the Szendr6-Uppony and Biikk 
Paleozoie (Kozun & MocK, 1977; KovAcs, Kozu~ & MocK, in press). Also, parts 
of the Biikk Mesozoic show the same degree of metamorphism as the Uppony 
Paleozoie (ARKAI, 1973 and ARKAI et al., in press; KozuR & MocK, 1979; KovXcs, 
in press). From this it follows, that the tectogenesis and metamorphism of the 
B i ik k i u m (Middle Carboniferous-Mesozoic of the Biikk Mountain, Devonain- 
Carboniferous of the Szendr6 and Uppony Mountains.) is of Alpine origin, and 
the Hereynian 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 
Kovs Kozvn & MocK, in press). The facies is of Dinarie and Carnie 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 Bfikk Mountains 
(BALOGH &; BARABXS, 1972; Kozu~ & MocK, 1977; KovJ.cs, Kozvs & MocK, in 
press). The area of the Bfikkium was mobile and a site of marine sedimentation 
throughout the whole H e r e y n i a n -  Alpine cycle (the eugeosynelinal Jurassic is 
proven by the newest Radiolarian finds of H. Kozun), thus representing a " D i - 
n a r i c fragment or island" this far to the North. 

The Dinaric relations of the Biikk Late Paleozoie were formerly explained by 
a prong, extending from the northwestern part of the Dinaric sea to the Bfikk 
Mountains, because in several deep bore holes marine Upper Paleozoic has been 
found in one belt (BALoCH & K6a6SSY, 1968 and 1974; "Igal-Biikk eugeosyncline" 
of WEIN, 1969). 

On the contrary, this marine Upper Paleozoie belt weakly affected, or not at all, 
by the Hereynian orogeny is bordered both on the northwest by trust 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 & BODZAY, 1971) stabilized during the Hercynian orogeny, with strong 
Carboniferous granitization i) followed by terrestrial Upper Carboniferous to Per- 
mian molasse sedimentation. They constituted the sialie basement of miogeoelines 
and miogeosynelines (shelves) during the Alpine geosynclinal stage. 

The Upper Paleozoie marine strip connecting the Bfikkium with the Dinarides 
is not wider than 20--80 kms in its present day extension. (For a map see FLi~SEL, 
H. W., 1975, fig. 7.). This "Igal-Biikk eugeosyneline" does not eontinue up to the 
east of the B/ikk Mountains being cut by the Zagreb-Zemplin line beneath the 
thick Miocene voleanies 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 sequenee (BALo~H & KO~Sss~:, 
1974; SZEPESH]tZY, 1979, 1980; PANT6, 1968; GBECULA 8( EGYUD, 1978). 

From these geological facts it follows, that this " Ig a 1 - B fi k k e u g e o s y n - 
e l i n e "  is  o n l y  a t e c t o n i c  z o n e  a n d  c o u l d  n e v e r  h a v e  b e e n  
a p a 1 e o g e o g r a p h i e a 1 u n i t .  Such a narrow prong ("gulf"), bordered on 
both sides by continental land masses with terrestrial molasse sedimentation, 
would only explain a connection between the Dinarie and Bfikk seas, but not the 
identity of the sedimentary facies (which were controlled by synsedimentary tecto- 
nic movements) and certainly not the same geotectonie 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 teetogene- 
sis between two blocks strongly stabilized during Carboniferous orogenie phases 
and with extensive Carboniferous granitization. Othervise we must imagine a 
wide oeeanie area between them, which was later subdueted, but this conflicts 
with the distribution of the Lower Triassic to Liassie facies zones, as we will see 
later. Also, the present position of the Meesek-Bihor belt, in the southern neigh- 
bourhood of the Bfikkium, conflicts with the well known southward progression of 
the Hereynian orogeny in the Eastern Alps (ScH6NLaVB, 1979). 
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During the preparation of this manuscript, a paper has been published by 
Malonos (1980), on the Permian paleogeographieal 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 transeurrent faults. 

8. 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 TOLLMANN (1968, p. 218) 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 TOLLMAN~ (1965, 
1974, 1977) and BYSTnlCI~ (1978), The tectonic units of the North Apuseni Moun- 
tains (Bihor auto&ton, Codru nappe system) are correlated with those of the 
Western Carpathians by PATI/IILIIJS et al. (1971), SKNDULESCU (1972), BLEAI~U 
(1976), IANOVICI et al. (1976) and PATnULIUS (1976), and the units of the Inner 
Dacides with the North Apuseni Mountains by IANOVlCI 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 (SzEPESUs 1979; KuRvcz, unpubl, thesis, 
1977). The carbonate platform-type Middle and Upper Triassic in the basement 
of Vojvodina (KEMENCI • CANOVIC, 1975) represents the continuation of the upper 
Codru nappes. The Late Paleozoic and Mesozoic of the Mecsek and Villany Moun- 
tains is correlated with different parts of the Bihor auto&ton, though the former 
is always interpreted as a more northern type (PATllULIUS et al., 1971; PATI~ULIVS, 
1976; IANOVICI et al., 1976; Fi)L61', lecture, 1979). A correlation has also been 
drawn between the Late Paleozoic and Triassic of Mecsek-VillAny and the Zemp- 
lin Inselberg (G~.CULA & ECY(iD, 1977). 

8.1. L o w e r  T r i a s s i e  

The Lower Triassic transgression shows the same uniform trend in the moun- 
tains of the North and Central Alpine fades 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 (TOLL- 
MANN, i965, 1974, 1977; BYsTmcK~, 1978; MAnSnALKO, 1978; IANOVlCI et al., 
1976). This direction is east-west in the present-day Eastern Carpathians (el. 
SKNDULESCU, 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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Bu (1978, 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"; Tatrie, Kri~na nappe and Seisian of the Cho6 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 
Cho6 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 (BoSELLINI, lecture, 1979 and BOSELLINI & GAETANI, 
1980). 

In the Dinarides and in the Biikk Mountains the Lower Triassic is fully marine 
with sedimentary continuity above a marine Permian (BALoCI~, 1964; ItAMOV~, 
1974). On the contrary, most of the Lower Triassic is continental in the area 
southeast of the Zagreb--Zemplin llne: Jakabhegy sandstone (analogue of the 
Buntsandstein) in the Mecsek Mts. (NAaY, 1968; BALOa~I, 1980) and, according to 
GRECt~LA & EaY/)D (1977), in the Zemplin Inselberg. Furthermore, according to 
PATlaT:LIUS et al. (1979, p. 2), the Lower Triassic of the Bihor autochton seems to 
be almost exclusively continental but referred to as "Werfen Quartzite". 

8.2. M i d d l e  T r i a s s i c  

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 (BEC~STKm" et al., 1978). 
At this time the Triassic sea reached its greatest extent; most of the Hereynian 
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 (el. TOLLMANN, 
1974, 1977 and MELLO & POLXK, 1978). But it is noteworthy to mention, that in 
the Ilamsau dolomites of the northern units (Kri~na nappe, Tatricum) pseudo- 
morphs after gypsum crystals can be found, indicating a hypersaline environment 
(MI~iK, 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 
(NAGY, 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 B/ikk 
Mountains, the Anisian dolomite building ends with a subaerial erosional phase 
with "Ilichthofen"-conglomerate type and then significant volcanic activity foll- 
ows in the Lower Ladinian, with intermediate lavas (BALoGH, 1980). The Middle 
Triassic of the Meliata series of the Innermost West Carpathians is characterized 
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by the early appearenee (Pelsonian) of deep water sediments (red limestones with 
eonodonts of Dinarie province and radiolarites; Kozu~ & Mock, 1973 a, b) and 
can be compared with the Inner Dinarides (Kov~cs,1980), but shows a surprising 
similarity to the Budva zone (MA~coux, pers. comm., 1980). 

8.8. U p p e r  T r i a s s i c  (NorianStage) 

In the North and Central Alpine facies regions, which, in the broad sense, can 
be traced from the tth~itikon to the Per~ani 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 (el. TOLLMANN, 1965, 1974, 1977; ZANKL, 
1967, 1971; BYSTmCK:~, 1978 and KovAcs, 1980). 

a. C a r p a t h i a n K e u p e r facies zone: with different continental or con- 
tinental-lagoonal detrital ro&s (mainly of Keuper development) or hiatuses 

b. M a i n  d o l o m i t e  faeieszone 
e. D a c h s t e i n  l i m e s t o n e  faeieszone 
d. H a l l s t a t t  l i m e s t o n e  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; Kovs 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 Hern~d 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 
(SzEvESH~ZY, 1979, 1980). But in a paleogeographical reconstruction, as we will see 
later (fig. 3) it can be filled with "Tisia". 

In the Apuseni Mountains the Vase~u nappe belongs to the Hallstatt facies 
zone. Its Midle Triassic "Hallstatt-Schreyeralm" limestone (IANovmI et al., 1976; 
PAT~ULIUS et al., 1979) shows many featnres in common although not exactly the 
same with the Nfidaska limestone of the Silica nappe in the West Carpathians 
(Kovlcs, 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 PL6CmNCER, 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 (MUTmAC & 
IONESI, 1974; SXXm:LESCU, 1975) and the Triassic sequence of the Transylvanian 
nappes can only be reconstructed from olistoliths in the Lower Cretaceous wild- 
flysch. According to Dr. PATRULInS (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 mad Central Alpine regions. Here the Hallstatt facies is present 
on the northeastern margin of the Outer Dinarie 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 (Daehstein) limestone and dolomite buildups (ABOVlN et al., 
1970; DIMITI~IJEVld, 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 
Vill~ny Mountains by a hiatus, while north of the line, in the Transdanubian Mid- 
mountains, representing the South Alpine faciesregion (Kov~cs, 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 
--Dinarie region in fig. 8. 

3.4. L i a s s i c  

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 (BYswmcx~, 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 Vasc~u nappe 
of the Apuseni Mountains (see PANIN et al., 1974 and PATRULIUS, 1976). 

Since the work of PATRULIUS eta] .  (1971) many authors have correlated the 
Mesozoic of the Meesek--Vill~ny Mountains in southern Transdanubia (Hungary) 
with tfiat of the North Apuseni Mountains (among others BLEAHC, 1976; PATRU- 
LIUS, 1976; IANOVICI et al., 1976; Fi)L•P, 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 Apnseni Mountains also manifests a 
sediment transportation from north to south (PATaULIUS, in IANOVICI et al., 1976, 
p. 169, fig. 806). 

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 
(F/256P 1971; G~czY, 1978 a, b). These differences between the Jurassic of this area 
and that of the Mecsek Mountains are thoroughfully discussed by G~czv (1978 a, 
b), to which the reader is reffered for further details. 

The striking similarites between the Jurassic of the Mecsek Mountains, and 
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that of the South Carpathians and Balkanides in Bulgaria, have been well known 
since the time of MojslSOVlCS'S "Orientalisehes Festland" (1880). However, a 
direct connection is broken by the different development of the Liassie in the 
basement of Vojvodina (black shales; KEMENCI & (~ANOVI6, 1975) and more so by 
the eugeosynclinal Vardar--Mures belt. 

The eugeosynelinal Jurassic of the Bfikk Mountains and Meliata series in North 
Hungary and South Slovakia, which has recently been shown by Dr. Kozul~'s 
radiolarian finds, is only comparable with that of the Inner Dinarides. 

4. Autochtony or alloehtony 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 
& HO~V~TI~, 1976) in two different ways. 

4.1. A u t o c h t o n o u s  p o s i t i o n  

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- 
synelinal 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 
s a m e  position as at present, traces of detrital sediments should also be present in 
the Jurassic of the latter; however this is not so (G~czY, 1978 a, b). The pelagic 
Jurassic of Bakony is very similar to that of the Lombardian Jurassic basin in the 
Southern Alps (FffrL6P, 1971; GAETANI, 1975), and its Triassic belongs to the South 
Alpine facies region (KovXcs, 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 & BODZAu 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 (NAVY, 1971) 2). It also excludes the possibility, that 
the source area of the Jurassic shales of the Bfikk Mountains (formerly placed in 
the Ladinian, but their Jurassic age has recently been demonstrated by Dr. KoztTs 
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 Bfikk Mountains cannot be used as evidence of a 
link toward the Meesek-type Liassie, because, on the one hand, they are from 
olistostromes and olistoliths and, on the other hand, they contain A n o t o p t e r i s 
sp., the age of which is Carboniferous to Triassic (BALOGtt, 1964). The Mecsek- 
Bihor granite belt was not a central, emergent crystalline ridge during the Lower 
Triassic to Liassie, 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 isopie 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; P~TRULIUS in IANOVICI et al., 1976; KovKcs, 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 (IANoVICI et al., 1976; PATllULIUS et al., 1979 
and KEMENCI • CANOVIC, 1975). On the contrary, Mecsek-type Permo-Triassie 
and Jurassic has been explored by numerous deep bore holes to the southeast of 
the Zagreb-Zemplin line 3) as far as the northeastern boundary of Hungary (DANK 
& BODZAY, 1971, SZEPESrIXZY, 1977, 1979). One may suppose, that this missing 
northern flank of Tisia, w h i r  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 (ABXM, 
1979, and in WEIN, 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 r e a r  its northern part from the north, from the so-called 
"Igal-Biikk trough". However, there is no sign of suR a Lower Triassic transgres- 
sion. In the case of the Apuseni Mountains it was from the south to the north 
(IANoVmI et al., 1976; PATRUL~US 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 ease of autoRtony 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-Pelsonian) 
of basinal facies with "Asiatic" conodonts in the Rudab~mya Mountains (North- 
eastern Hungary) and the Meliata series (Southern Slovakia) suggests a connec- 
tion towards the East Carpathians (Transylvanian nappes) at this time (KozuR, 
1979). The author is in agreement with this conclusion, but in the sense of fig. 8. 
In ease of autoRtony 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 w h i r  is followed by the 
Zemplenides, with quite different Carboniferous to Triassic, resembling that of 
the Mecsek Mountains (GREcULa & ECY~D, 1977; SZEPESH~ZL 1979, 1980). 

4.1.5. There is a dose similarity between the Liassic of the Mecsek and that of 
the South Carpathians (Resita), as well as that of theWest Balkanides in Bulgaria, 
on w h i r  MOjslsovIcs's (1880) "Orientalisches Festland" was based. However, a 
direct connection between these areas is broken by the different type of Liassie 

2) It should also be mentioned, that according to 2BdNA (1979) the Upper Triassic 
sporomorph-assoeiation of the Mecsek Mountains is very different from that of Trans- 
danubian Midmountains. The sporomorph-association of the Liassie coal measures is 
also different from that of Gresten, but very similar to those in Roumania. 

3) Apart from basic rocks, the Mecsek-Bihor belt constitutes the basement of the 
Intrapannon mobile belt (SzEPESHXZY, 1977, 1979). 
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of Vojvodina (bla& shales; KEMENCI & CANOVI(3, 1975) and by the Vardar-Mure~ 
ophiolite belt. But according to the palinspastie reconstruction suggested by 
BLEAI~U (1976, p. 14--18, fig. 2 and in IANOVICI 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. 

4.2. A l l o c h t o n o u s  p o s i t i o n  

If we suppose an original northeastern position of "Tisia" as suggested by PA- 
TRULIUS et al., (1971), G~czY (1978 a, b), BLEAmr (1976), PATR~LI~JS (1976), SZE- 
PESH~ZY (1975, 1979, 1980), WEIN (1978 a, b), Kov,ics (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 800--500 kms, which might have been combined with some rotation, 
coneomittantly 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 actualistie examples of such larger-scale horizontal movements are 
known (e.g. the San Andreas fault). The Paleogene slip along the Periadriatie 
lineament was between 100--150 and 800 kms according to TOLLMANN (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 Eastern 
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-Zemplln 
line (GtlECULA • VAIIGA, 1979) and there is an "empty" space between the West 
Carpathians on one hand, and the Maramure~ unit and Bihor Autochton on the 
other, which is occupied by the Zemplenides and the Intrapannon mobile belt viz. 
its eastern part, the Szolnok-Maramure~ flyseh belt (SzEPESHs 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 
4.1.8.) However, it is missing. The former continuity of the West Carpathians and 
the Apuseni Mountains has already been suggested by lPATIIULIUS et al. (1971), 
S~-NDULESCU (1972), BLEAHU (1976), I~ATItULIUS (I976), KOVXCS (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 KozuI~ (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 800 kms! (PATRULIUS, 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 (PATI1ULIUS et al., 1979, p. 6) and excludes the 
possibility that the Bihor Autochton was to the south of the Meliata series at this 
time. 

4.2.8. The presence of some tuff(?)-traces and green clay intercalations in the 
Mecsek Mountains (NAcY & tlAVAsz-BAItANYAI , 1968; W~BE~, 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 tufts of the Balaton Highland. Moreover, green clay intercalations are present 
even in the Middle Triassic of the Tatricum (BYSTtlICK3[, 1978). 

4.9,.4. The pelagic open-sea trough north of the Tat_rides, suggested by MI~iK 
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 eontinental-lagoonal Carpathian 
Keuper facies zone. However, we think that it is not the only possible explanation 
for the origin of these conglomerates (see also MmHaLiK, 1978; VARGA, 1978; 
HOIWs 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 (TOLLMANN, 1968, p. 286--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 0nly 80--40 
kin. 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. G~czY (1978 a, b) and V6R6s (1977, and in HORVs 
V6n6S & ONUOH& 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 eonodonts (presence of Pseudofurnishius murcianus v. d. 
BOOCAARD in the North Apuseni Mountains), holothurian-sclerites and ostraeods. 
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Pseudofurnishius murcianus (Upper Ladinian--Lower Catalan) is a conodont typical 
of restrieed 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 
(Nieo~& pets. comm.), the northern Dinarides northwest of Ljubljana (RAMoV~, 1977) 
and in the V~lani 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 ("aristogeosynclinc" sensu TOLLMANN, 1977) 
no conodont-bearing facies is present at this time. We are in full agreement with 
Dr. Kozu~ (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 Subbncovinian nappes. 

Finally, we must add at this point, that any paleobiogeographical considera- 
tion, being either mobilisfic 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 mieroplates). 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 Bfikkinm 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-Bfikk 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 Bfikkinm and Meliata series are broken by the Zagreb-Zemplin 
line (see points 2, 8.1. and 8.8.). The Dinarides and the Bfikkium become sepa- 
rated from each other later when a stable sialic block of northern 5) (northeastern) 
marginal origin was wedged in between them. This block was part of the 

4) That is, the southeastward continuation of the Polish-East Carpathian gate (SENKO- 
WICZOWA • SZYPERKO-SLIwCZYNSKA~ 1975, p. 189 and fig. 57). 
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northern, stable (passive) continental margin of Tethys until the end of the Liassic 
(BLEAHU, 1976; KovXcs, 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 geosynelines) and aborted toward the northwest (BEcHST.KDT 
et al., 1978). This rifting basin, which was not yet very wide 6) 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-baek-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 "Fleckenmerger'). 

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 (DIETRICH, 1976). The Klippen Belt, the Magura zone and the Outer 
Dacides constitute a continuation of the Penninicum (M~,HEL', 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-Kgszeg window. This (North) Penninicum bifurcates 
N of the Batiza klippes (SzEI'ES~KZY, 1979, 1980; MAHEL', 1980): one branch con- 
tinues in the Outer Daeides (Black flysch and Ceahlan 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 (Jua~sz & VAss, 1974; SZEeES- 
aKZY, 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 Penninieum, as suggested by BLEArIU (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 antielockwise 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 

5) The "'northern" origin is used here sensu lato. 
6) According to Prof. Dr. KA~AMATA'S (Beograd) personal communication during the 

EGS symposium in Budapest, 1980, the eugeosynelinal basins of the Subpelagonian and 
Vardar zones were not broader than 80--100 krn in the Upper Triassic. 
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Fig. 8. Original arrangement of the Norian isopie zones in the Alp'ine-Carpathian-Dinaric 
system (sketch of principle, without scale). 

Legend: 1: Continental detrital deposits (mainly Keuper facies) or hiatuses; 2: Main 
dolomite; 8: Da&stein limestone; 4: Main dolomite and Daehstein limestone; 5: Hallstatt 
limestone; 6: Eugeosyneline since the Ladinian; 7: Location of the later opening 

Penninieum: 
I. Penninic ocean (DIETRICH, 1976) 

II. "Pieniny ocean" (CHANNEL • HORVATH, 1976) 
III. "Siret ocean" (HEINZ ~K 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, eugeosynelinal 
belts ("microoeeans"), which became independent during the Jurassic and got 
wedged in between the northwestern Dinarides and the Dinarie-type Btikkium. 
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 

E U t~ 

I 

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 
simplieity. 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 Biikk-Meliata. 
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l ,appe-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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