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IV. GEOLOGY OF THE PELSO BLOCK

1. THE PELSO BLOCK

Tectonic position: The Pelso block is bordered by the Rába, Hurbanovo, diósjenő and Balaton lines (Fig. A4.1),
consisting of not only the Transdanubian Mid-Mountains but also some territories at the left side of the Danube around
Vác. Based on the newest data it forms the highest nappe of the Northern Alps

Fig. A4.1. Distribution of Paleo-Mesozoic deposits in the Pelso block [i]

Rocks: Epimetamorphosed Ordovician-Devonian slate and phyllite (Fig. A4.2) consisting of inteercalations of basaltic
and rhyolitic tuffs (Fig. A4.3). These deposits . were jointly metamorphosed, folded and sheared during the Variscan
orgenesis.



Fig. A4.2. Folded Lovas Slate with green chloritic  (tuffitic) intercalations.  Alsóörs [ii ]

Fig. A4.3. Alsóörs Porphyroide (metarhyloite).  Alsóörs,  abandoned quarry [iii]



Non-metamorphosed Upper Carboniferous molass deposits (Füle Conglomerate, Fig. A4.4) overlie the metamorphic
rocks (see above) with angular unconformity The intrusion of the Velence Granite (Fig. A4.5) marks the end of the
Variscan events. Radiometric age-determination indicates the Carboniferous/Permian boundary.

Fig. A4.4. Füle Conglomerate.  Füle Kő-hegy  [iv]



Fig. A4.5. Velence Granite,  Sukoró [v]

The new sedimentry cycle (marked by an Early Permian hiatus and erosional unconformity) started in the middle of the
Permian and lasted to the Aptian stage of the Middle Cretaceous (Fig. A4.6). These rocks (similarly to those of the
Upper Carboniferous) are unmetamorphosed. Continental sedimentation of the Permian (red Balatonfelvidék
Sandstone, Fig. A4.7) was changed by riverine conditions (marked by evaporites) at the very end of the Permian,
then by marine sedimentation strating from the beginning of the Triassic (Fig. A4.8). The Lower Triassic is shallow
marine, gradually changing from terrigenous to ever more carbonate deposits.



Fig. A4.6. Paleoenvironmental interpretation and evolutionary cycles of the Permo-Mesozoic formations of the Pelso block [vi]

Fig. A4.7. Type outcrop of the red, cyclic, cross-bedded, gravelly Balatonfelvidék Sandstone at  Köcsi-tó, Káptalanfüred [vii ]

Fig. A4.8. The Permian/Triassic boundary in the rail-cut at  Balatonarács (between Balatonfüred and Csopak) [viii]

Platform carbonates started to form at the beginning of the Middle Triassic, and these platforms were fragmented at
the middle of the same epoch as in the case of the Aggtelek-Bódva series (Fig. A4.9). In some blocks platform
conditions maintained (Fig. A4.10), whereas other parts subsided accompanied by tuffs of remote rhyodacitic
volcanism (Fig. A4.11). Carbonate sedimentation was interrupted in the Carnian (beginning of the Late Triassic) by the
deposition of marls (Veszprém Formation, a potential source for hydrocarbons).



Fig. A4.9. Middle Triassic structural evolution and depositional  history of the central part  of the Balaton Highland [ix]



Fig. A4.10. Middle Triassic Budaörs Dolomite with abundant Diplopora annulata (green algae). Perbál,  Meszes-hegy [x]

Fig. A4.11. Middle Triassic Buchensteini Formation with green tuffites in pelagic cherty limestone, Felsőörs,  Forrás-hegy  [xi]



The sedimentary basin became almost unitary during the LateTriassic; platform carbonates, 2-3 km in thickness
(Hauptdolomite, Fig. A4.12 and Dachstein Limestone, Fig. A4.13) were formed. Exceptions were (i) the eastern
edge of the basin (the Csővár block and part of the Buda Mts.) where the Upper Triassic is represented by pelagic
limestone of basinal facies (Fig. A4.14) and (ii) some dysoxic internal basins infilled by Kössen Formation rich in
organic matter (served later as source for hydrocarbons) and by the laminitic Rezi Dolomite (Fig. A4.15).

Fig. A4.12. Well stratified dolomite in Gánt (Vértes Mts.) [xii ]



 

Fig. A4.13. Dachstein Limestone with Lofer cycles.  Tardosbánya (Gerecse),  Gorba-tető [xiii]

Fig. A4.14. Csővár Limestone, Csővár,  Pokol-völgy [xiv]



Fig. A4.15. Laminitic,  bituminous Rezi Dolomite,  Vállus (Keszthely Mts.), Várad-tető [xv]

The huge Triassic carbonate platform was drowned at the beginning of the Jurassic (Fig. A4.16). This epoch is
characterized by very slow, deep-marine, mostly carbonate sedimentation (Fig. A4.6). The thickness of the whole
Jurassic is only 20–200 m (Fig. A4.17), and the characteristic deposit is the red ammonitic limestone ("ammonitico
rosso", Fig. A4.18). Carbonate sedimentation was interrupted just before the Liassic/Dogger (=Early/Middle Jurassic)
boundary during a global anoxic event. In this time manganese ore at Úrkút (Fig. A4.19) and Eplény and black shale
were formed. The deepest water can be supposed at about the Middle/Late Jurassic boundary with radiolarites (Fig.
A4.20).



Fig. A4.16. Upper Triassic Dachstein Limestone with Neptunian dykes infilled by red Lowermost Jurassic limestone. Tata,  Kálvária-domb [xvi]



Fig. A4.17. Lower-Middle Jurassic sequence.  Lábatlan, Nagy-Pisznice, abandoned quarry [xvii ]



Fig. A4.18. Upper Jurassic "Ammonitico rosso". Tata,  Kálvária-domb [xviii]

Fig. A4.19. Black oxydic manganese ore. Úrkút,  Csárda-hegy, abandoned open-pit [xix]



Fig. A4.20. Middle/Upper Jurassic radiolarite is covered by red Upper Jurassic ammonitic  limestone. Tata,  Kálvária-domb [xx]

The territory was differentiated once again at the beginning of the Cretaceous. Deep-basin carbonate sedimentation
was maintained in the SW Bakony ("maiolica"), in the Gerecse Mts., however, flysch (Fig. A4.21) indicating the closure
of the Tethys was formed. The two basins should be separated by a submarine paleohigh. At the end of the Early
Cretaceous (in the Aptian) the sedimentary basin of the Pelso block was filled (Fig. A4.22), and the first Mesozoic
sedimentary cycle having started at the end of the Permian was terminated. Karstification followed in continental
conditions in the Albian (next to Aptian) when the first generation of Transdanubian bauxites was formed (Fig. A4.6).



Fig. A4.21. Lower Cretaceous flysch. Lábatlan, Bersek-hegy (Gerecse) [xxi]

Fig. A4.22. Channel filling (in the center)  marking the filling of the Gerecse flysch basin.  Lábatlan, Köszörűkő-bánya  [xxii ]



At the middle of the Cretaceous (in the second half of the Albian) the Pelso block was subsided once again, middle
Albian sediments are deposited with angular unconformity. First shallow-marine terrigenous, then carbonate (Zirc
Limestone of "Urgonian" facies, Fig. A4.23) sediments, finally pelagic Pénzeskút Marl (Fig. A4.24) was formed in the
Cenomanian (beginning of the Late Cretaceous). The Pelso block was uplifted once again at the end of the
Cenomanian, having closed the second Mesozoic sedimentary cycle of the Pelso block. It was followed by a dry-land
period with similar karstification and formation of bauxites as at the beginning of the Albian.

Fig. A4.23. Zirc Limestone of "Urgonian" facies.  Úrkút,  Bocskor-hegy. [xxiii]



Fig. A4.24. The drowning of the carbonate platform of the Urgonian Zirc Limestone (below) is followed by the sedimentation of the pelagic
Pénzeskút Marl (above). Bakonynána,  road-cut at  Gaja Valley [xxiv]

A new transgression started in the Senonian (end of the Cretaceous). Marine sediments (known only from the western
part of the Pelso block) overlie older deposits with a slight angular unconformity. Coal measures were formed in
marshes of local basins just before the transgression (Ajka Coal). Marine sedimentation (Fig. A4.25) started with
platform facies (Ugod Limestone with Hippurites, Fig. A4.26), and followed with the pelagic Polány Marl with
Inoceramus. The whole Pelso block was uplifted at the end of the Creataceous. This event closed the third Mesozoic
sedimentary cycle of the Pelso block. (Fig. A4.6)

Fig. A4.25. Time/space relation of the Upper Cretaceous formations in the western part  of the Bakony Mts. [xxv]



Fig. A4.26. Ugod Limestone with Hippurites.  Sümeg, Sintérlap quarry [xxvi]

In the next, approx. 20 million years the whole territory was a dry-land. This period is characterized by tilting, faulting,
karstification and deposition of bauxites (Fig. A4.27). The new transgression having started in the Middle Eocene is
discussed at the depositional history of the Hungarian Paleogene Basin.



Fig. A4.27. Bauxite overlain by Eocene sediments.  Gánt,  abandoned open-pit [xxvii ]

Structure: Variscan structures of pre-Upper Carboniferous deposits are hardly known because of the poor outcropping
conditions. Pre-Senonian rocks of the Pelso block form a huge syncline (most pronounced in the Bakony Mts., Fig.
A4.28) with some slices in the peripheries. Albian-Cenomanian, Senonian deposits as well as sediments of the
Hungarian Paleogene Basin overlie older rocks and their structures with angular unconformity.

Fig. A4.28. Structural sketch profile of the Transdanubian Mid-Mountains. [xxviii]
Length of the section is about 60 km
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