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Stratigraphy is a crucial branch of geology, investigating and interpreting the spatial and temporal relationships between di�erent 
rocks and determining their ages of formation. 
e birth of stratigraphy as a science occurred around the turn of the 18th�19th 
century, when an English engineer, William Smith, recognised that the rock strata exposed during canal construction had characteristic 
lithologic properties and fossil content. He soon put his �ndings into practice when he prepared �A delineation of the Strata of 
England and Wales, with part of Scotland�; the �rst nationwide geological map in the world. Knowledge of stratigraphy began to 
enjoy widespread practical application during the 19th century. Later the same century, Darwin�s theory of evolution would come to 
underpin the stratigraphic framework, by providing the vital theoretical basis of relative dating according to the fossil record. 
e main 
chronostratigraphic units of the last 500 million years of Earth�s history (Palaeozoic, Mesozoic, Cenozoic) were, thereby, determined 
based on the evolution of fauna. In Europe and North America, geological mapping began in earnest in the second half of the 19th 
century and became a common practice with the establishment of geological surveys. 
e activities of these emergent geological surveys 
involved the mapping of rock bodies, the determination of their spatial positions and ages, as well as displaying this information 
cartographically. However, the methods for the de�nition of rock bodies remained ambiguous for a long time and no standard 
procedure existed for the creation of standard nomenclature. 
is issue led to an attempt at the standardisation of the stratigraphic 
system and nomenclature at the First International Geological Congress, held in Paris in 1878. Unfortunately, even though important 
achievements were made, no uniform structure was established at that stage. By the second half of the 20th century, a large amount of 
stratigraphic data and large number of formation names had been published. 
ick stratigraphic lexica (dictionaries) were prepared 
in order to provide an overview of this information. By the 1950s, there was an urgent need for the standardisation of stratigraphic 
methods and nomenclature. 
is led to the establishment of the International Subcommission on Stratigraphic Classi�cation (ISSC) 
in 1952, within the International Commission on Stratigraphy. After a debate lasting more than two decades, the International 
Stratigraphic Guide was published in 1976, edited by then chairman, Hollis D. H	��	��. In every country, the de�nition, description 
and mapping of mappable units (=formations) is the task of the national scienti�c community. In line with this, the Hungarian 
Stratigraphic Committee was founded in 1973 and its �rst chairman was József F����. Based on the preliminary documents published 
by the ISSC, it published the Hungarian Stratigraphic Guide in 1975, which laid down the foundations of Hungarian nomenclature 
in addition to the presentation of the principles and methods of stratigraphy. 
e International Stratigraphic Lexicon published in 
1978 (in French) in Paris, with volume 9 on Hungary, already contained the names and descriptions of several lithostratigraphic 
units that are currently accepted as well as others with names that are now obsolete. 
e chart presenting the lithostratigraphic units 
of Hungary was elaborated upon by the working groups of the Hungarian Stratigraphic Committee and published by the Geological 
Institute of Hungary in 1983. 
is was a signi�cant move forward, although it was clear that the chart alone did not provide su�cient 
information regarding the lithologies of units. Another book was prepared (published by the Geological Institute of Hungary in 1996, 
edited by LÆszló G�����), which facilitated a standard concept of geological mapping by providing brief descriptions of stratigraphic 
units. As a result of the continuing activities of various working groups, a further book was published in 1997 (edited by GØza 
C������, then-president of the Hungarian Stratigraphic Committee), with updated charts and also brief descriptions of units. 
ese 
highly important and useful works were published a quarter of a century ago, and the intervening period has seen an extraordinary 
increase in the number of stratigraphic publications, both in Hungary and abroad. New stratigraphic methods have developed over 
the past decades and international standards have been updated accordingly. Nevertheless, the importance of lithostratigraphy has 
not diminished, and our understanding of the rock bodies that comprise the Earth�s crust (lithostratigraphic units) remain the basis of 
geological mapping, geological databases and 3D models. As such, the practical application of geological knowledge is mainly based 
on the information available about these units. In this regard, it was very timely that the Mining and Geological Survey of Hungary 
scheduled a new book in 2020 to present the lithostratigraphic units of Hungary and that, with two years of hard work, this book 
has become a reality. 
is work was carried out in the Section of Earth Sciences of the Hungarian Academy of Sciences, with the 
coordination of the Subcommittee on Stratigraphy within the Committee on Geology, with the involvement of Hungarian geological 
research groups, the professionals of government institutions and private companies. It surpasses previous works in content, extent 
and quality of editing. 
is two-volume book forms a milestone in Hungarian stratigraphy and it will certainly be an indispensable 
tool in geological research and exploration for a long time to come. Its publication is a good example of a constructive and fruitful 
collaboration of professionals from academic, industrial and government organisations.

JÆnos H��� and József P���� 
(Hungarian Academy of Sciences, Section of Earth Sciences) 

Foreword
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e most recent works providing a brief presentation of the lithostratigraphic units of Hungary were published in the second half of the 
1990s (G����� [ed.] 1996, C������ [ed.] 1997). However, the basic lithostratigraphic units of Hungary have been modi�ed in several 
aspects over the past 25 years; new units have been de�ned, old ones have been merged while the interpretation of some units has changed 
according to the development of knowledge over that time-period. 
ese changes had two fundamental drivers; new stratigraphic 
results obtained during geological research and exploration in Hungary and concurrent changes in the international chronostratigraphic 
system. In parallel with these developments, there was a growing need for an up-to-date lithostratigraphic book. Multiple stakeholders 
(researchers, academic institutions, companies, entrepreneurs, investors and concessionaires alike) awaited the amended, updated version 
of the current �state of the art� of the basic lithostratigraphic units of Hungary. LÆszló G����� has continuously followed the changes 
published in Hungarian and international literature. His manuscript (G����� 2018) served as a basis for certain chapters of this volume.

It is important to emphasise that this two-volume book only contains brief descriptions of the lithostratigraphic units of Hungary. It 
does not aim to provide an extensive, detailed presentation of the units. Such descriptions are available in various thematic summary works 
(the most important references are listed in a bibliography after this preface). 
ese include books presenting the geology of Hungary, era/
period speci�c summary works, books containing the results of region-speci�c geological mapping and papers dealing with the stratigraphic 
implications of exploration projects of national importance. Within this book, longer (although still not exhaustive) descriptions are only 
provided for certain units. 
ese include units that either a) were not featured in previously published lithostratigraphic summary works, 
or b) units whose de�nition has signi�cantly changed compared to previous descriptions (e.g. igneous rocks), or those that have not yet 
been presented in extensive summary works on stratigraphy (the latter typically being Cenozoic formations).

In comparison with previous publications on the basic lithostratigraphic units of Hungary, we have not only updated the content 
but also brought its presentation up to modern standards. In addition to textual descriptions, these volumes also contain characteristic 
images of the units discussed (outcrop, hand specimen, thin section, scanned drill core, etc.) in a modern, attractive and clearly structured 
format. Although we aimed to present the units in a uniform structure, this was not always possible due to the diverse nature of the rocks 
and their formation processes. For example, a granite that has undergone multi-phase metamorphism, a fossil-rich limestone, a volcanic 
complex formed by several eruption phases and a Quaternary clastic-sedimentary formation all have very di�erent properties. For this 
reason, each chapter starts with a short introduction, presenting the principles of classi�cation and description of the formations listed 
in that chapter. 
e introductions discuss the reasons for changes made compared with previous publications and also highlight general 
questions and practical/research themes related to the formations described. Igneous rocks are an exception to the standard stratigraphic 
norms as their temporal spread is not limited to an era or period, but instead spans the entire history of the Earth. 
eir introduction 
can therefore be found at the beginning of each volume. In the case of very low grade or low grade metamorphic rocks, where original 
sedimentary or igneous properties can still be identi�ed, the name of the protolith formation or complex has been kept. 
ese units are 
discussed in chronostratigraphic order corresponding to their age as sedimentary or igneous rocks (i.e. the age of their protolith), also 
indicating the presence of metamorphism, its grade and age (if known). Metamorphic rocks of at least medium grade, as well as those 
with unknown protoliths or unknown metamorphic ages are discussed in a separate chapter. 
e introduction of this chapter applies 
to all metamorphic units in the book. 
e lithostratigraphic classi�cation of rocks was carried out in line with the principles of the 
Hungarian Stratigraphic Committee and the International Commission on Stratigraphy (ICS), i.e. their names consists of three parts 
(an appropriate, local geographic name, the main rock type of the unit and a stratigraphic term indicating its rank). Exceptions occur in 
the case of igneous and metamorphic units, which are discussed in detail in the introductions of these rock types. 
e book uses British 
English with two exceptions: the words Paleozoic and Paleogene are written as in the International Chronostratigraphic Chart.


e project that resulted in the preparation of this book was initiated by the Supervisory Authority for Regulatory A�airs (SARA). 

e Authority also undertook technical editing, the organisation of proofreading, the process of layout editing and the provision of 
funds for the publication. 
e revision of lithostratigraphic units has been carried out by the Subcommittee on Stratigraphy within 
the Committee on Geology of Section X of the Hungarian Academy of Sciences with the involvement of nearly 200 professionals, 
including several employees of SARA. 
is book is a good example of cooperation between administrative bodies and the academic-
scienti�c community. 
e collaborators in the revision and the compilation of the book are listed by subcommittees at the end of 
the volumes. 
e subcommittees, the specialists digging out photographs from the depths of their drawers and the editors of the 
book have worked extremely hard over the past two years to ensure that this publication is an up-to-date summary of latest research 
results, illustrated with eye-catching photographs. I don�t have the words to properly thank them for their heroic work.

Budapest, 30 June 2022

Edit B��������

Preface
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is book presents lithostratigraphic units in the following structure: the Pre-Cenozoic volume starts with a chapter presenting 
metamorphic rocks (of at least medium-grade) as well as those with unknown protolith or unknown metamorphic age. 

e ensuing chapters contain the descriptions of Palaeozoic and Mesozoic formations. In each of these, subchapters (Early 
Palaeozoic, Late Palaeozoic, Triassic, Jurassic and Cretaceous) are divided based on the Pre-Cenozoic structural units of 
Hungary (Figure I1). Within these subchapters, formations are presented in order from oldest to youngest.

In the chapters of the Cenozoic volume � as the previously separate structural units were gradually welded together during 
this era � structural units were not relevant to the order of description, and therefore only the age of formations dictated 
the order (lithostratigraphic units are presented from oldest to youngest). 
e �nal chapter of the second volume presents 
Quaternary sediments. Only a few of the units described in this chapter can be classi�ed as formations sensu stricto, while 
most of them are described according to their depositional environments (in line with historic mapping conventions in 
Hungary and international practice). 
e stratigraphic charts presented at the beginnings of chapters and subchapters aim to 
facilitate better understanding of the temporal and spatial spread of formations discussed in the text.

Stratigraphic charts are followed by lists of the lithostratigraphic units presented in alphabetical order. In the 
descriptive part of the Pre-Cenozoic volume, the header indicates the structural unit of the formation discussed. 
The heading colour for each formation indicates its age (in accordance with international standards). The area(s) of 
occurrence in the heading are geographic and/or geological units.

Each formation has a list of references, which cannot be exhaustive due to space limitations. In order to supplement the 
extensive list of summary works given in the bibliography of the introduction, we have aimed to collect recent references 
that are relevant to the stratigraphic classi�cation of the given unit. 
ese references serve as a starting point for the reader 
to obtain detailed information about that stratigraphic unit.


e descriptions of rocks whose formation spanned more than one era or period is given in the chapter when their formation began.

Edit B��������

Introduction

Figure I1 Structural units of the pre-Cenozoic basement of Hungary (after H��� et al. 2010, 2014). Red lines denote the 
boundaries of Mesozoic nappes. Black lines mark Cenozoic tectonic boundaries. 
e basement crops out at the surface in 
the hatched areas. Abbreviations: AR - Aggtelek�RudabÆnya Hills; D-H - Diósjen��Hurbanovo Fault; BH - Buda Hills; 
KM - K�szeg Mountains; SH - Sopron Hills, Sz - Szendr� Hills; U - Uppony Hills; VH - Velence Hills
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A proportion of the rocks present on the surface and subsurface comprises igneous rocks. 
ese are highly important for our 
understanding of the geological evolution of the region as some of their constituents are suitable for radiometric dating. 
ey are 
therefore instrumental in specifying the ages of regional stratigraphic units. Igneous rocks also provide geochemical information 
that allows us to infer their magma-tectonic environment. 
e Igneous and Metamorphic Working Group (IMWG) has revised 
most of the existing igneous units of Hungary, incorporating recent with historic knowledge. 
e working group has also aimed 
to simplify the system of Hungarian lithostratigraphic units by limiting the number of basic units to a minimum.

The first task of the working group was to determine the principles of classification in order to enable the separation 
of igneous rocks into lithostratigraphic units. We discussed the shortcomings of previous classification principles and 
agreed on a new system of classification criteria in accordance with the principles of the International Commission on 
Stratigraphy (ICS). In addition, we have also specified the standard terminology of igneous rocks. Plutonic and volcanic 
igneous rocks are classified according to different criteria.

According to the International Stratigraphic Guide (ISG), strati�ed volcanic rocks that have a clearly visible sedimentary 
character, and/or e�usive volcanic origin, can be classi�ed in lithostratigraphic units corresponding to sedimentary 
formations (formation group, formation, member, bed). In contrast, there is no stratigraphic superposition in the case 
of unstrati�ed intrusive rock bodies. 
at is to say that progressively becoming younger upwards (�Steno�s law�) is not 
necessary applicable, even in a tectonically undisturbed sequence. For this reason, when naming these lithostratigraphic 
units, instead of the formal lithostratigraphic unit terms (as used for sedimentary rocks), the geographic component of 
the formation name is followed by the lithologic component of that name (e.g. Szalatnak Syenite, Sukoró Lamprophyre). 
Intrusive igneous rock assemblages with a more heterogeneous structure (i.e. consisting of irregularly mixed rocks or 
formations with complicated structural and stratigraphic relationship) are classi�ed in complexes in accordance with the 
description of the ISG. According to the consensual decision of the IMWG, we have introduced the use of �Complex� 
instead of the previously used term �Formation Group� for larger and more complex igneous rock assemblages (e.g. 
Szarvask� Complex). 
e classi�cation of volcanic rocks into complexes was based on subjective decisions in which the 
quantity and quality of available information about the speci�c volcanic region played an important role, along with 
our attempt to simplify the Hungarian lithostratigraphic system. 
ere is no implicit hierarchy among the rock types 
distinguished within a complex. 
e division of both intrusive and volcanic complexes is performed by giving a geographic 
and a lithologic name component, as in the case of intrusive rocks (e.g. the Velence Granite Complex includes the PÆkozd 
Granite Porphyry and the Kisfalud Microgranite). In some cases, the order of formation of di�erent rock types can be 
determined within a volcanic complex. 
is is mentioned in the descriptions of such complexes.


e aim of lithostratigraphic classi�cation to de�ne mappable rock bodies according to their dominant lithological 
characteristics also applies to igneous rocks. A lithostratigraphic unit is therefore de�ned by a dominant lithologic property 
or a set of properties. In the case of certain igneous rocks, this would have given space for several alternative names. 
After extensive professional discussions and reconciliations, the IMWG endeavoured to �nd the most widely accepted 
solution. One controversial issue was the lithological naming of volcanic clastic rocks. 
ese can be named based on 
their mineralogical and/or chemical composition or, more similarly to clastic sedimentary rocks, by their grain size. 
Both properties are fundamental to these rocks and both are therefore used in the names of units. 
e lithological 
names of volcanic rocks were given according to the TAS (Total alkali-silica, L	 B�� et al. 1986) diagram, based on 
chemical composition, which is often (but not always) in harmony with the Streckeisen classi�cation  of volcanic rocks 
(S��	��	��	�, 1978) based on mineral constituents. Volcaniclastic rock is a summary name used for volcanic clastic rocks. 

ese are divided into primary and secondary volcaniclastic rocks. 

Primary volcaniclastic rocks include pyroclastic rocks, autoclastite, hyaloclastite and peperite (e.g. W
��	, H���
��� 
2006). Primary explosive volcanic rocks, i.e. pyroclastic rocks, are sedimentary rocks that consist of clasts derived from 
volcanic eruptions, formed by deposition directly related to the eruption (after S�
�, S�
� 2019). 
e lithological 
terminology of volcaniclastic rocks based on grain size was published by R. V. F��
	� in 1961. 
is terminology is 
still widely used and accepted today (e.g. F��
	�, S�
�����	 1984, C��, W���
� 1989, M�P
�	 et al. 1993, W
��	, 
H���
��� 2006). In the names and descriptions of the lithostratigraphic units of volcaniclastics, the IMWG used 

Stratigraphic classi�cation of igneous rocks
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Fisher�s lithologic terminology in addition to the lithologic nomenclature based on mineralogical/chemical composition 
(e.g. tu�, lapilli tu�, lapillistone, tu� breccia, agglomerate and pyroclastic breccia in the case of pyroclastic rocks). 
Primary volcaniclastic sediments are very easily redeposited in an unconsolidated state. Generally, the distinction between 
primary and secondary volcaniclastics is not straightforward, especially in palaeovolcanic areas. As such, every such rock 
is considered as a primary pyroclastic rock until convincing evidence is found to the contrary. 


e names of secondary volcaniclastic rocks follow the nomenclature of sedimentary rocks with the distinction that 
the name given based on grain size is preceded by an adjective such as �volcanic� or �volcanogenic� (e.g. Nagyvölgy 
Volcanic Sandstone). Secondary volcaniclastic rocks (or sediments containing volcaniclasts) may be closely related to 
primary pyroclastic rocks (or pyroclastic sediments). 
ey may form simultaneously with or shortly after eruptions. In 
general, these secondary rocks cannot be distinguished clearly from each other (e.g. they may completely inter�nger with 
primary sediments), therefore they are classi�ed in the same formation. It must be noted that secondary volcaniclastic rocks 
are di�erent from epiclastic rocks. 
e latter are sedimentary rocks that formed from already consolidated, i.e. lithi�ed 
volcaniclastic sediments or other rocks, by weathering. Epiclastic rocks therefore contain already lithi�ed clasts of volcanic, 
plutonic, metamorphic or sedimentary origin, and they formed long after the volcanism that produced the volcanic clasts 
(e.g. Permian volcanic pebbles occurring in the Miocene SzÆszvÆr Formation). In volcanic sedimentary environments, 
primary volcaniclastic rocks may mix with other (non-volcanic) clastic sediments after deposition. 
e mixed sediment 
and rock formed by this process is called tu�te, provided that the proportion of the sedimentary component is above 25%. 
Tu�tes are also classi�ed and named based on grain size. In this case, the pre�x �tu�aceous� is used before the lithologic 
term used for sedimentary rocks (e.g. tu�aceous conglomerate, tu�aceous sandstone, tu�aceous clay).

Similarly to the de�nition of sedimentary units, the IMWG also chose lithological names based on the dominant rock 
type for pyroclastic formations. As a result, we have revised the conventional name �tu�� (which was used for all pyroclastic 
rocks before F��
	��s paper published in 1961) in the case of all pyroclastic units and have consistently used the name of 
the dominant rock type (e.g. Gy�r�f� Lapilli Tu� Formation).

RØka L�����
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Geological letter symbols may be used for the identi�cation of geological units, mainly for indicating units on a map. 
ese 
have been standardised by the Geological Institute of Hungary.


e principles of creating such symbols are described below. A more detailed description of the generally accepted system 
of letter symbols can be found in G����� (ed.) 1996.

Rocks classi�ed in a system of formations


e capital letter in the middle of the symbol (e.g. K, E, Pl) indicates the age of the lithostratigraphic unit (period or 
epoch). Other valuable information is then written �around� the primary letter in the form of subscripts and superscripts 
at the four corners of the primary letter(s). Information about the age (epoch or age, stage) is written in subscript on the 
right (e.g. K2, E2). 
e superscript on the left indicates a formation in lowercase and a formation group in uppercase. If there 
is a formation symbol, the subscript on the left refers to a member or a bed (in brackets). If there is no superscript on the left, 
the capitalised subscript on the left indicates a complex; in brackets, it refers to an intrusive body with a simpler structure 
than a complex. 
e parts of a complex are indicated in subscript on the left in lowercase, in brackets after the letter symbol 
of the complex. 
e superscript on the right is for rock types (it is usually not used in this book).

Examples:
Formation:  poK2 � PolÆny Marl Formation (Upper Cretaceous)
   sE2�3 � Sz�c Limestone Formation (Middle�Upper Eocene)
Member:   c

sE2 � Sz�c Limestone Formation, Csesznek Member (Middle Eocene)
Bed:   (a)

sE3 � Sz�c Limestone Formation, Antalhegy Bed (Upper Eocene)
Complex:  VP1 � Velence Granite Complex (Lower Permian)
Part of a Complex: V(p)P1 � Velence Granite Complex, PÆkozd Granite Porphyry (Lower Permian)
Minor intrusive rock body: (B)S � Bencehegy Microgabbro (Silurian)

Sediments not classi�ed in a system of formations (mainly Quaternary)


e middle letter symbol (e.g. Qp, Qh) indicates the age of the lithostratigraphic unit and the subscript on the right provides 
more speci�c information. No superscript is used on the left, the subscript on the left in lowercase indicates the depositional 
environment of the formation (e.g. fQp2). 
e superscript on the right is used for rock types (e.g. eQp�hh).

Examples:
   sQp�h � Slump deposit (Pleistocene�Holocene) 
   eQp�hh � Wind-blown sand (aeolian, Pleistocene�Holocene)

LÆszló G�����

Principles of geological letter symbols
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Introduction


e lithostratigraphic classi�cation of metamorphic rocks was carried out in line with the principles of the Hungarian Stratigraphic 
Committee and the International Commission on Stratigraphy (ICS), while keeping the requirements of metamorphic petrology 
in mind. Our goal was to classify all metamorphic rocks known to date in Hungary in the established lithostratigraphic units 
according to our current knowledge, indicating the degree of uncertainty and the level of knowledge available about them.

Classi�cation was essentially based on the metamorphic grade and the age of the rock (which also determine its 
relationship with orogenies) and, to a lesser extent, its petrological classi�cation and conventional practice. 
e descriptions 
of pre-existing lithostratigraphic units, about which no new information has been obtained, have only been restructured 
to match the format of this new volume and their names have been changed to �t our present knowledge.

The primary criteria for choosing the geographic name was conventional practice. �Metamorphic� was used as 
a summary name for lithology. If a dominant rock type exists (or it is known), it is used in the name in the unit 
(orthogneiss, paragneiss, micaschist, phyllite, etc). If metamorphism reached a higher grade and/or the protolith or the 
age of metamorphism is unknown, we chose one of the following two options. If the unit is composed of several rock 
types or has a heterogeneous structure, it was named as a complex. In the case of a single rock type, only a geographic 
and a lithologic name was given, assuming a simpler structure (e.g. `lmosd Micaschist). In the hierarchy of units, these 
correspond to the complex and the formation, respectively. However, there are units that have been distinguished within 
a complex (e.g. the SopronbÆnfalva Orthogneiss within the Sopron Metamorphic Complex). One of the reasons for this 
is that there is information available about them that provides a more specific description. The other reason is that these 
have already previously been defined as separate units based on conventional practice. They represent a rank below the 
complex (parts of a complex, with the initial of their names in brackets in their letter symbol).

A few words must be said about the age of metamorphic rocks and the delimitation of units. In the case of 
metamorphic rocks where the age of the protolith is known and the rock did not reach medium-grade metamorphism, 
their stratigraphic classification was carried out based on the protolith. Rocks that reached at least medium-grade 
metamorphism or those with unknown protolith or metamorphic age are discussed in a separate chapter. In the text of 
this chapter and the corresponding chart, as well as the letter symbol of these rocks, the age of a metamorphic complex 
refers to the age(s) of metamorphism instead of the age of the protolith.


e most important characteristic of metamorphic rock is their pressure�temperature�deformation�time (P�T�d�t) 
pathway. 
e ages of metamorphic phases of a rock can only be interpreted in the light of the minerals used for dating, their 
paragenesis and isotopic systems. For this reason, dating is discussed in detail (mineral, isotopic system) in the text while the 
age indicated at the end of the text is a summary age in harmony with the letter symbol.

Other critical aspects of the classi�cation of metamorphic rocks are their delimitation (especially in Hungary where nearly 
all metamorphic rocks are only known from sporadic occurrences in wells) and indication of their areal spread on the basement 
map of Hungary. 
is lithostratigraphic classi�cation re�ects the current state of knowledge. Only in rare cases can we provide 
information about the areal extent and the relationship of metamorphic complexes. Where the boundaries of a metamorphic 
units are known, they are generally separated from neighbouring formations by younger structural zones.

Edit K�����
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Metamorphic units

`lmosd Micaschist, (A)Pz2�K ........................................................................................ 33
Babócsa Metamorphic Complex, BBC1 ........................................................................ 31
BajÆnsenye Metamorphic Complex, BAK2�Pc ............................................................. 25
Baksa Metamorphic Complex, BAC2 ............................................................................ 32
Dorozsma Dolomarble, (D)K ........................................................................................ 39
Fert�rÆkos Metamorphic Complex, FC1�P1 ................................................................ 23
Garabonc Micaschist, (G)Pz2�Pg .................................................................................. 26
Ipoly Metamorphic Complex, IK ................................................................................ 27
JÆnoshalma Orthogneiss Complex, JC1�P1 ................................................................. 33
Kelebia Micaschist, (K)Pz2�K........................................................................................ 35
Maros Metamorphic Complex, MPz2�K ...................................................................... 35
Mez�sas Paragneiss Complex, MSC1�P2 ....................................................................... 34
PusztaföldvÆr Micaschist Complex, PC ....................................................................... 36
Sarkadkeresztœr Metamorphic Complex, SKC2 ............................................................ 37
Sopron Metamorphic Complex, SC1�K2 ..................................................................... 24
�Susa metamorphic rocks�, (SU)Pz2�K ......................................................................... 28
Szeghalom Amphibolite Complex, SZC1�P1 ................................................................ 37
TÆzlÆr Phyllite, (T)Pz2�K ............................................................................................... 33
Tisza Paragneiss Complex, TIC2�K2 ............................................................................. 38
VilyvitÆny Metamorphic Complex, VC1 ...................................................................... 28
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Alcapa Megaunit

Bsenye Met. C: BajÆnsenye Metamorphic Complex, VilyvitÆny Met C: VilyvitÆny Metamorphic Complex
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Lithostratigraphic units of the Alcapa Megaunit

L��	� A����������	 U���

Fert�rÆkos Metamorphic Complex, FC1�P1 ................................................................ 23 
GödölyebØrc Amphibolite, F(g)C1�P1 ........................................................................ 23 
Fert�rÆkos Gneiss, F(f )C1�P1 ..................................................................................... 23

Sopron Metamorphic Complex, SC1�K2 ..................................................................... 24 
Óbrennberg Micaschist, S(o)C1�K2 ........................................................................... 24 
Vöröshíd Micaschist, S(v)C1�K2 ................................................................................ 24 
SopronbÆnfalva Orthogneiss, S(s)C1�K2 .................................................................... 24

U��	� A����������	 U���

BajÆnsenye Metamorphic Complex, BAK2�Pc ............................................................. 25

T������������ R���	 U���

Garabonc Micaschist, (G)Pz2�Pg .................................................................................. 26

V	��� U���

Ipoly Metamorphic Complex, IK ................................................................................ 27

Z	����� U���

VilyvitÆny Metamorphic Complex, VC1 ...................................................................... 28

G	�	� U��� (�)

�Susa metamorphic rocks�, (SU)Pz2�K  ........................................................................ 28
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Alcapa Megaunit: Lower Austroalpine Unit


e Fert�rÆkos Metamorphic Complex corresponds to the former Fert�rÆkos Crystalline Schist Formation Group. Its lithology 
can be described as graphite-bearing phyllite and paragneiss with amphibole schist bodies and frequent pegmatite lenses of high 
(70�80%) apatite content. In structural terms, it is part of the Austroalpine nappe system. It is overlain by the Sopron Metamorphic 
Complex with a tectonic boundary. It is known from a few outcrops and several exploration boreholes. 
e complex can be divided 
into two main lithostratigraphic units; the GödölyebØrc Amphibolite and the Fert�rÆkos Gneiss.


e GödölyebØrc Amphibolite formed through the metamorphism of intermediate and basic igneous rocks. 
e amphibolite 
and subsequently greenschist facies, retrograde metamorphism produced heavily saussuritised, massive, amphibole-bearing biotite 
gneiss. It is titanite- and garnet-rich and also contains hornblende as a relic of amphibolite facies metamorphism.


e Fert�rÆkos Gneiss is a greenschist facies metamorphic rock of arkose origin. Some parts can be described as albite�chlorite�
muscovite schist while others as chlorite�muscovite�albite gneiss or two-mica plagioclase gneiss. It also contains intercalations of 
apatite-rich pegmatite lenses and amphibole schist bodies. Rocks similar to the SopronbÆnfalva Orthogneiss and the Vöröshíd 
Micaschist, known from the Sopron Hills, also appear in the Fert�rÆkos schist block but their classi�cation remains unclear. Age data 
is available from coarse-grained white mica (Rb�Sr age: 339–4 and 287–3 Ma), other known ages are the Ar�Ar ages of muscovite 
and biotite (170�220 Ma), and the �ssion track age of the uplift (43–2.3 Ma) from zircon and apatite.
�ickness: it was intersected by the Fert�rÆkos Fr�1004 well in a thickness of 1200 m
Age: early Carboniferous � early Permian
References: F���� 1990, F���� et al. 1996, B����
, D���� 2005

FC1�P1

Fert�rÆkos Metamorphic 
Complex

Eastern Sopron Hills, 
�Fert�rÆkos schist block�

Edit K�����,
Jen� I��������

1 cm

1 cm1 cm
Garnet-bearing amphibolite (GödölyebØrc Amphibolite), Fert�rÆkos 
Fr�1004 well, 970 m (LZ)GödölyebØrc Amphibolite, Fert�rÆkos Fr�1022 well, 116 m (LZ)

Fert�rÆkos Gneiss, micaschist, Fert�rÆkos Fr�1021 well, 221.7 m (LZ)
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Alcapa Megaunit: Lower Austroalpine Unit


e Sopron Metamorphic Complex corresponds to the former Sopron Crystalline Schist Formation Group. It is a nappe 
structure series of micaschist and orthogneiss varieties and metasomatic rock bodies of unique composition (leucophyllite, kyanite 
quartzite) formed by the metamorphosis of sedimentary and granitoid rocks. Main rock types include massive chlorite�muscovite 
schist, andalusite�sillimanite�biotite schist, muscovite-bearing metagranite, white, foliated muscovite gneiss, a minor amount of 
plagioclase gneiss, subordinately with leucophyllite, kyanite quartzite, amphibole schist and micaschist. Early metamorphic events 
are related to the Variscan orogeny and the subsequent Permian extensional phase, when the rock underwent high temperature 
and low pressure metamorphism, followed by high pressure, medium temperature Alpine (Cretaceous) metamorphism. Based on 
�ssion track ages, uplift occurred during the Late Cretaceous � early Paleogene. 
e complex can be divided into the Óbrennberg 
and Vöröshíd Micaschist and the SopronbÆnfalva Gneiss. 
e protolith of the Vöröshíd Micaschist was intruded by the protolith 
of the SopronbÆnfalva Gneiss. 
e relationship of the Óbrennberg Micaschist with the other two units is uncertain.


e Óbrennberg Micaschist is a polymetamorphic andalusite�sillimanite�biotite schist of sedimentary origin with 
migmatitic characteristics (KovÆcs ravine), as well as its variants that underwent Alpine retrograde metamorphism (micaschist 
–garnet, –staurolite, –kyanite, –chloritoid) and contain a few orthogneiss dykes. Its metasomatic variant is the kyanite�muscovite�
leuchtenbergite�quartz schist (K�bØrcorom quarry). 
e age of the oldest metamorphism is 320�330 Ma. 
e rocks also show 
the e�ects of high temperature and low pressure metamorphism. 
is was followed by high pressure, medium temperature Alpine 
metamorphism. 
e age of the younger monacite, dated from kyanite quartzite is Late Cretaceous (75 Ma).


e Vöröshíd Micaschist is an amphibolite facies metamorphic rock, also with sedimentary protolith. In Austria, staurolite 
relics were also found in the rock, while in Hungary only pseudomorphs after staurolite (chloritoid�chlorite�muscovite�paragonite) 
were identi�ed (Vöröshíd outcrop). 
e dominant rock type is garnet-bearing biotite�quartz�chlorite�muscovite schist. In a few 
places, known only from boreholes in the Sopron Hills (Sopron S�7, �8, �68, SR�1), it contains amphibole schist bodies with basic 
pyroclastic or tu�te protolith. Its metasomatised parts were transformed into kyanite�muscovite�leuchtenbergite�quartz schist 
(formerly known as the FüzesÆrok White Schist Formation) which contains 
-REE and phosphate-bearing mineral association 
near the Szarvas Hill.


e SopronbÆnfalva Orthogneiss is medium and �ne-grained, thin and thick bedded orthogneiss of granitoid origin (Harka 
Hill, NÆdormagaslat quarry). It is predominantly muscovite(�biotite�garnet)�microcline�quartz�albite gneiss, containing minor 
metagranite and biotite(�muscovite)�microcline�quartz�albite gneiss bodies (VÆris quarry). Its metasomatic versions are foliated 
muscovite�leuchtenbergite�quartz schist varieties lacking kyanite, forming thin, laminated bodies and lenses. Only Alpine and 
mixed ages are known from the gneiss. Oldest K�Ar age: 155�160 Ma (from the VÆris and NÆdormagaslat quarries); Alpine K�Ar 
and Ar�Ar ages are between 78.5 and 71 Ma. 
ere are pegmatitic and pneumatolytic lenses containing tourmaline (rarely beryl 
and topaz) on the boundary of the Vöröshíd Micaschist and the SopronbÆnfalva Gneiss.
�ickness: unknown
Age: early Carboniferous � Late Cretaceous 
References: B����
, D���� 2005; D��� et al. 2015; F���� 1990; N��� G. et al. 2002; S������� et al. 2018; T���� 1996, 
1998, 1999, 2001, 2003

Sopron Metamorphic 
Complex

Sopron Hills KÆlmÆn T����,
Edit K�����SC1�K2

Hand specimen of the Óbrennberg Micaschist, Sopron, KovÆcs ravine 
(lower edge: 12 cm) (LZ)

Hand specimen of the Vöröshíd Micaschist, Sopron, Vöröshíd outcrop 
(longest diameter: 8 cm) (LZ)
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e BajÆnsenye Metamorphic Complex is formed of mylonitic micaschist, gneiss and phyllonite, as well as amphibolite with 
symplectitic structure, containing eclogite relics. During its metamorphic history, the early, eclogite facies event was followed by 
Eoalpine (Cretaceous) metamorphism (T=570 °C, P>8 kbar), and subsequently high-temperature, greenschist facies (~450 °C)  
mylonitisation occurred in the Paleocene (67�60 Ma; muscovite Ar�Ar). In Hungary, these basement rocks were only penetrated 
by the BajÆnsenye BajÆn M�I well, in the depth interval between 3800�4100 metres. In this occurrence, these rocks are found 
under the Pre-Cenozoic rocks of the Transdanubian Range Unit. Its area of spread can be traced on seismic pro�les. 
e rocks 
of the complex can be correlated with the characteristic rock types of the main mass of the Pohorje Mountains in NE Slovenia. 
According to this correlation, they belong to the crystalline rock series of the Koralpe-Pohorje-Wölz nappe (Upper Austroalpine 
nappe system) in structural terms. 
e gently dipping, nearly 300-metre-thick, crystal plastic shear zone of extensional origin, 
intersected by the well, can be related to the Late Cretaceous � early Cenozoic extension of the Austroalpine units. Seismic 
pro�les prove that the deformation zone was probably active as a low-angle normal fault reactivated at low temperature (BajÆn 
detachment) above which Miocene, extensional half-grabens and tilted blocks formed.
�ickness: 300 m in the BajÆn M�I well
Age: Late Cretaceous � Paleocene
References: L	��	�-F	����� et al. 2002; S�
��� et al. 2008; F���� et al. 2003, 2013; N���� 2017

BajÆnsenye Metamorphic 
Complex

South Zala
(BajÆn M�I well)

BalÆzs K�������,
LÆszló F����

Alcapa Megaunit: Upper Austroalpine Unit

BAK2�Pc


in section photomicrograph of the SopronbÆnfalva Gneiss, Sopron Hills, 
RókahÆzi Hill (Haraszt-lejt�) XPL, longer side of image: 4.5 cm (TK)

Garnet-bearing micaschist, BajÆnsenye BajÆn.M�I well, left: 3897�3897 m, right: 4056 m, XPL (BD)

Hand specimen of the Vöröshíd Micaschist, Sopron, Vöröshíd outcrop 
(longest diameter: 11 cm) (LZ)
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Alcapa Megaunit: Upper Austroalpine and Transdanubian Range Unit


e Garabonc Micaschist is a polymetamorphic, andalusite-bearing micaschist. It �rst underwent Barrow-type, medium-
grade regional metamorphism characterised by staurolite, kyanite and garnet (8�9 kbar, 500�550 °C), followed by low 
pressure metamorphism with andalusite formation (2�3 kbar, 560�580 °C), and �nally andalusite, cordierite, �brous 
sillimanite and spinel formed during the contact metamorphism (1�1.5 kbar, 600�640 °C) related to a granite intrusion. 
Based on the similarity of the �rst, regional, amphibolite facies metamorphic event, the staurolite and garnet-bearing 
micaschist and the garnet-bearing albite�muscovite�biotite schist known from the BalatonhídvØg Hi�1, �2 and the SÆvoly 
SÆv�7 wells can tentatively be classi�ed in this unit. 
e absence of low pressure and contact metamorphic events can be 
explained by their greater distance from the igneous heat source. 
e age of regional and subsequent contact metamorphic 
events is unknown, although they are supposedly related to the Variscan orogeny.


e relationship between the medium-grade metamorphic rocks and the low-grade Balatonf�kajÆr Quartzphyllite remains unclear. 
In structural terms, the complex may form part of the Austroalpine nappe that is located in deeper position, appearing in a tectonic 
window bounded by the Transdanubian Range Unit, or it may represent the higher-grade underlying rock of the Balatonf�kajÆr 
Quartzphyllite as the deepest member of the Transdanubian Range Unit.
�ickness: unknown
Age: unknown (from late Paleozoic?, until the Paleogene)
References: `���� 1987a, T���� 1992

(G)Pz2�PgGarabonc Micaschist SW foreland of Lake Balaton Edit K�����,
BalÆzs K�������

1 cm

1 cm

Hand specimen of the Garabonc Micaschist, Garabonc Gar�1 well, 
1677�1680 m (LZ)

Hand specimen of the Garabonc Micaschist, Garabonc Gar�1 well, 
1677�1680 m (LZ)

Second generation andalusite with unoriented biotite (T���� 
1992)

First generation andalusite (and) surrounded by S2 schistosity 
(T���� 1992)
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e newly named Ipoly Metamorphic Complex was created by merging the former Ipoly Crystalline Schist Formation Group 
and the Balassagyarmat Gneiss Formation. It is predominantly made up of alternating brownish grey and greenish grey, garnet�
biotite�muscovite paragneiss and garnet-bearing micaschist, as well as biotite�quartz�albite gneiss and (graphite-bearing) 
quartz�biotite�muscovite schist with thinner quartzite, (garnet-bearing) amphibolite and greenschist intercalations, rarely with 
graphite-bearing schist. Metamorphic petrological and radiometric data (K�Ar: biotite, muscovite, amphibole, 87�116 Ma) 
con�rmed Alpine age metamorphism in all rocks with an overprint of greenschist facies, Alpine retrograde e�ect in some places. 
Zircon �ssion track ages (75 Ma) indicate Late Cretaceous uplift. 
e almandine�pyrope composition preserved in the core of 
two-phase garnets refers to an earlier (Variscan?) amphibolite facies metamorphic e�ect.
�ickness: unknown
Age: this complex probably formed with the Alpine metamorphism of Variscan or pre-Variscan rocks during the Cretaceous. 
Uplift occurred in the Late Cretaceous
References: F���� 1990, K������� et al. 2001

Alcapa Megaunit: Vepor Unit

IK
Ipoly Metamorphic 

Complex
basement of Börzsöny Mountains 

and CserhÆt Hills
BalÆzs K�������

1 cm

Folded muscovite bands in a garnet-bearing micaschist, Hont H�1 
well, 176.8�192.3 m PPL. 
e long side of the image is 5.8 mm. (KE)

Garnet-bearing gneiss with feldspar, biotite and garnet, Sz�7 well, 
796.0�801.5 m XPL. 
e long side of the image is 5.8 mm (KE)

Garnet-bearing micaschist. Hont H�1 well, 176.8�179.0 m (LZ)
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Alcapa Megaunit: ZemplØn Unit, Gemer Unit

NW of Ózd, the Susa S�1 well penetrated low-grade 
metamorphic clastic sediments in the depth interval between 
1056.8�1538.0. 
ese include lithoclastic metasandstone and 
slate, with heavily carbonated, vesicular metavolcanic rock 
below this interval. 
e sequence has not been classi�ed as a 
formation. Based on analogies, it may be part of the Paleozoic 
of the Gemer unit. Nevertheless, available information may 
also suggest that it belongs to the Meliata unit.
�ickness: its intersected thickness is 482 m
Age: unknown
References: F���� 1994


e VilyvitÆny Metamorphic Complex is built up of polymetamorphic, garnet, staurolite, kyanite and sillimanite micaschists, 
with subordinate paragneisses and thin amphibolite and amphibole schist intercalations. Based on the analysis of samples from 
Slovakian occurrences, metamorphism was amphibolite facies (T=640�700 °C, P=5�8 kbar). Rocks underwent mylonitisation 
and cataclasis in some places and a major part of them underwent strong kaolinitisation, sericitisation and sideritisation. Based 
on the radiometric dating of the overlying Upper Carboniferous molasse, containing pebbles derived from the complex, as well 
as rock samples from Slovakian occurrences (~338 Ma, monacite U�Pb-
 and amphibole K�Ar), metamorphism was related 
to Variscan orogeny.

ickness: unknown
Age: early Carboniferous
References: F���� 1994, F�����, B����
 2002, F���	�, F����� 1999, V������� 1991

VC1

(SU)Pz2�K

VilyvitÆny Metamorphic 
Complex

�Susa metamorphic rocks�

Northern part of the Tokaj Mountains 
(ZemplØn Unit)

PØtervÆsÆra Hills,
Gemer unit

Jen� I��������,
Tibor S�	�	������

József F����

Lithology of the 1056.8�1538 m interval of the Susa S�1 well 
(F���� 1994)

Staurolite-bearing micaschist, VilyvitÆny Vv�3 well, 29.0�30.6 m, 
XPL. 
e long side of the image is 5.2 mm (KE)

Leptite (�ne-grained metatu�, consisting of quartz and feldspar), 
RudabÆnyÆcska Rbcs�1 well, 1081.5�1081.7 m (LZ)
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Tisza Megaunit

Baksa Met. C: Baksa Metamorphic Complex, Dorozsma Dolom.: Dorozsma Dolomarble, PusztaföldvÆr Mschist C: PusztaföldvÆr 
Micaschist Complex, Skrsztœr Met. C: Sarkadkeresztœr Metamorphic Complex



30

Lithostratigraphic units of the Tisza Megaunit 

M	��	� U���

Babócsa Metamorphic Complex, BBC1 ........................................................................ 31
Baksa Metamorphic Complex, BAC2 ............................................................................ 32

V�������B�
�� U���
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B�����C���� U���, B�
���� U���

Dorozsma Dolomarble, (D)K ........................................................................................ 39
Kelebia Micaschist, (K)Pz2�K........................................................................................ 35
Maros Metamorphic Complex, MPz2�K ...................................................................... 35
PusztaföldvÆr Micaschist Complex, PC ....................................................................... 36
Sarkadkeresztœr Metamorphic Complex, SKC2 ............................................................ 37
Szeghalom Amphibolite Complex, SZC1�P1 ................................................................ 37
Tisza Paragneiss Complex, TIC2�K2 ............................................................................. 38
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Tisza Megaunit: Mecsek Unit


e most common rock type of the Babócsa Metamorphic Complex is garnet-two-mica schist, in some cases with kyanite, 
staurolite, andalusite, less frequently with �brolite. Gneiss and amphibolite rarely occur. Its protolith is siliciclastic. 
e 
�rst index minerals are kyanite and staurolite. Andalusite crystallised subsequently, overgrowing kyanite or consuming 
staurolite. Fibrolite formed after andalusite. It has a heavily folded structure and at least two medium-grade metamorphic 
phases can be distinguished. Its age is only known from the dating of rocks from the Paks PAET�26 well. Based on the 
Sm�Nd age (337–4.9 Ma) measured on bulk rock, garnet and staurolite, as well as K�Ar age measured on muscovite and 
biotite (muscovite: 335.6–8.4 Ma, biotite: 330.5+8.2 Ma), metamorphism occurred in the early Carboniferous, related 
to the Variscan orogeny. 
e age of 276–11 Ma (K�Ar age on muscovite, chlorite) is a Permian overprint.
�ickness: the Sellye Se�2 well penetrated 900 m into the complex but did not reach its total thickness
Age: early Carboniferous
References: B����
 et al. 1990; K����� et al. 2018; L	��	�-F	�����, F���� 2006; S�
���	� et al. 2017; T���� 1989, 1990

BBC1

Babócsa Metamorphic 
Complex

South Transdanubia Edit K�����,
KÆlmÆn T����

Staurolite and kyanite being consumed by subsequently formed 
andalusite, Somogyudvarhely So�3 well 3001�3011 m (TK)

Andalusite micaschist, Görgeteg�Babócsa Gb�29 well, 1908�1911 m 
(long side 2.4 mm) (TK)

Staurolite�garnet micaschist, Paks PAET�26 well, 533 m (KE)

Core scanning image of the 512.48�513.30 m interval of the Paks PAET�26 well (MGy)
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Tisza Megaunit: Mecsek Unit


e Baksa Metamorphic Complex includes the rocks of the Gyód Serpentinite Formation, the Görcsöny Eclogite Formation and 
the Baksa Complex according to the previous divisions. 
e complex is predominantly formed of gneiss and micaschist, which 
probably had a sedimentary protolith containing ma�c lava or pyroclastic interbeds (now amphibolite and garnet amphibolite). It 
contains carbonate interbeds (now marble and dolomarble) several metres thick. Two metamorphic events can be identi�ed based 
on the textural position of garnets in the gneiss. Garnet porphyroblasts that formed during the �rst event are large, while kyanite and 
staurolite are in relict textural position. 
e foliation of the rock is evidenced by biotite and sillimanite formed during the second 
event, which also created second generation, small garnet. 
e dominant gneiss contains serpentinite bodies and eclogite lenses 
whose relationship is unclear. 
e gneiss with giant garnets and the garnet amphibolite in the lower (approximately 300 metre) 
interval of the Baksa B�2 well contain high-pressure relict minerals. 
eir early metamorphic history is therefore very di�erent from 
that of the rest of the complex. 
e rocks of the complex have been signi�cantly altered by contact metasomatism related to the the 
aplites of post-metamorphic magmatism, they underwent chloritisation and epidotisation (propylitisation). 
is event also created 
polymetallic sulphide veins. 
e thickness of the complex is unknown. 
e presence of serpentinite bodies has been con�rmed by 
geophysical logging. 
e harzburgitic, ultrabasic protolith of the serpentinite �rst underwent hydration, followed by mylonitisation 
and subduction which is con�rmed by the post-kinematic antigorite grains in the rock. 
e K�Ar and Ar�Ar age of gneiss samples 
of the Baksa B�2 well, measured on muscovite and biotite larger than 0.1�0.2 mm is 307.8–4.2 � 311.9–3.9 Ma.
�ickness: it was intersected by the Baksa B�2 well (with a thickness of 1200 m) and by the Gyód Gyd�2 well (with a thickness of 60 m)
Age: late Carboniferous
References: `���� 1985; `���� et al. 1999; B����
 et al. 1983; F����� et al. 2010, 2011; H�����
 et al. 2003; K����� et al. 
2002, 2016; N��� `., M. T��
 2009; S�	�	������ 1976, 1996

BAC2

Baksa Metamorphic 
Complex

Görcsöny Ridge Tivadar M. T��
,
Tibor S�	�	������

1 cm

1 cm

1 cm

Mylonite, Szentl�rinc, structural exploration well no. XII, 1128.5 m 
(LZ)

Serpentinite, Gyód Gyd�2 well, box no. 17 (LZ)

Micaschist, Szentl�rinc, structural exploration well no. XII, 
1154.5 m (LZ)
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Tisza Megaunit: VillÆny�Bihor Unit


e main rock-forming minerals of the JÆnoshalma Orthogneiss Complex are quartz, K-feldspar, plagioclase and biotite, rarely 
also muscovite. In addition, xenocrysts (garnet, clinopyroxene, amphibole) and xenoliths (amphibolite, eclogite, granulite, 
serpentine, forsterite-bearing marble) also occur. 
e rock is intensely mylonitised in some places. It is penetrated by mica-poor 
microgranitoid dykes characterised by quartz showing crystal-plastic deformation. High formation temperature (>700 °C) 
provides evidence for the igneous, relict origin of mica in the orthogneiss. 
e rock underwent retrograde metamorphic alteration 
(580�620 °C, 2.0�3.5 kbar). 
e temperature of greenschist-facies mylonitisation is approximately 430 °C. 
e metamorphic 
formation conditions of the xenoliths covers a very large P-T interval which is incompatible with this evolution (e.g. eclogite: 725 °C,  
26.2 kbar; granulite: 820�850 °C, 13 kbar). 
e orthogneiss part of the former Körös Complex can be traced laterally for more 
than 100 km, between JÆnoshalma and Mez�sas. 
e JÆnoshalma Orthogneiss Complex is the deepest structural unit and its 

(T)Pz2�K

(A)Pz2�K

JC1�P1

TÆzlÆr Phyllite

`lmosd Micaschist

JÆnoshalma Orthogneiss 
Complex

SW part of the Danube-Tisza 
Inter�uve

Derecske Trough region

Great Hungarian Plain

Tivadar M. T��


BalÆzs K�������

Tivadar M. T��


Graphitic gneiss and graphitic carbonate phyllite with low-grade metamorphic history can be found above the JÆnoshalma 
Orthogneiss Complex in a higher structural position, separated by a wide mylonite zone. 
e maximum temperature of 
metamorphism was 375–15 °C. 
e lower part of the plastic shear zone at the base of the TÆzlÆr Phyllite is built up of the 
mylonite of the JÆnoshalma Orthogneiss, while its upper part contains the mylonites of low-grade rocks (graphitic gneiss) 
that are otherwise unknown in the region. 
e temperature of 
the mylonitic deformation that occurred in the shear zone was 
uniformly 440�470 °C. 
e average orientation of the shear 
zone is 16/5°. 
e low-grade metamorphic rocks appearing 
in the shear zone may be the same as low-grade metamorphic 
rocks occurring in certain `sotthalom wells. Both the age of 
metamorphism and that of the shear event are unknown.
�ickness: unknown
Age: unknown (late Paleozoic � Cretaceous)
References: `���� 1993, F��	�-N��� et al. 2014, F��	�-N���, 
M. T��
 2012


e `lmosd Micaschist is predominantly micaschist, with quartz, biotite, muscovite, 
garnet and staurolite as main constituents and �ne-grained pyrite, ilmenite and graphite as 
accessories. 
e radiometric age of the main, medium-grade metamorphic event (550 °C, 4�8 
kbar) is unknown, although it is supposedly related to the Variscan orogeny. 
e Ar�Ar age, 
measured on rock-forming muscovite, is between 265 and 194 Ma, which provides evidence 
of the Permo-Triassic metamorphic event in this area. 
e series became heavily mylonitised 
in some places in the retrograde phase of the Alpine cycle. Its age is approximately 80�100 Ma, 
i.e. Late Cretaceous based on K�Ar ages measured on illite�muscovite fraction below 2 µm.
�ickness: unknown
Age: late Paleozoic � Cretaceous
References: ̀ ���� 1987b, 2001; ̀ ���� et al. 1998, F���� 1994

Typical texture of a mylonitised, graphitic gneiss (MTT)

Garnet�sillimanite two-mica schist, 
`lmosd `lm�5 well, 3118�3126 m 
PPL, M: 40x (F���� 1994)
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Tisza Megaunit: VillÆny�Bihor Unit

underlying formation is unknown. It is overlain by di�erent complexes in di�erent areas, with a con�rmed post-metamorphic, 
tectonic boundary. Its contact with the Mez�sas Paragneiss is a gently, SE-dipping (on average: 135/11°) cataclastic zone, while it 
has a low-angle, NNE-dipping (16/5°) mylonitic contact zone with the TÆzlÆr Phyllite. 
e oldest amphibolite xenoliths have an 
average amphibole K�Ar age of 334–13 Ma while the average K�Ar age of biotite grains and amphibole xenocrysts (overprinted 
in terms of isotope geochronology) in the orthogneiss is 295–11 Ma and 297–11 Ma, i.e. younger than that of the enclosed 
xenoliths. 
e Ar�Ar age measured on secondary muscovite grains of the mylonitised orthogneiss is 280–11 Ma.
�ickness: unknown
Age: early Carboniferous � early Permian
References: F��	�-N��� et al. 2014, M. T��
, S�
��	�� 2018, M. T��
 et al. 2021, N��� `., M. T��
 2012, Z��
��, 
M. T��
 2004, Z��
�� et al. 2007

MSC1�P2

Mez�sas Paragneiss 
Complex

Danube-Tisza Inter�uve, 
N of BØkØs Basin

Tivadar M. T��



e Mez�sas Paragneiss Complex comprises polymetamorphic, garnet�sillimanite�biotite gneiss, overlying the JÆnoshalma 
Orthogneiss with a thick, cataclastic contact zone. It is the paragneiss part of the former Körös Complex. 
e rock has schistose, gneissic 
structure, it consists of quartz, K-feldspar, plagioclase and biotite but frequently contains garnet and sillimanite as well. It also contains 
kyanite and rutile in relict textural position, providing evidence of a prior metamorphic event. Garnet amphibolite intercalations 
frequently appear in the gneiss. Amphibolite has a similar metamorphic history to the dominant paragneiss. 
e �rst metamorphic 
event occurred at 730�750 °C and 7.5�7.8 kbar while the matrix paragenesis related to subsequent alteration occurred at 630�650 
°C and 4�5 kbar. Metamorphism is related to the Variscan orogeny. Based on monacite 
�Pb isotope dating, the age of the highest-
grade metamorphism is ~330 Ma, the Ar�Ar age of muscovite is ~317 Ma. K�Ar ages of amphibole and biotite also suggest a Permian 
metamorphic e�ect (260 and 268 Ma). Zircon �ssion track ages provide evidence for Early Jurassic (160�180 Ma) thermal overprint.
�ickness: unknown
Age: early Carboniferous � middle Permian
References: B����
 et al. 2009; L	��	�-F	����� et al. 2003; M. T��
 et al. 2008, 2021; M����� et al. 2015

1 cm

1 cm

Micaschist, KörösszegapÆti K�10 well, 1720�1721 m (LZ)

JÆnoshalma Orthogneiss, Szank SzK�16 well, 2906.5�2908.5 m (LZ)

Characteristic texture of a paragneiss, XPL (MTT)

Characteristic texture of the JÆnoshalma Orthogneiss (MTT)
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Tisza Megaunit: BØkØs�Codru Unit, Biharia Unit(?)


e Kelebia Micaschist is a heavily folded metamorphic rock consisting of low and medium-grade micaschist, with chlorite 
schist in places. It is penetrated by a few small, Upper Cretaceous banatite intrusions (FerencszÆllÆs Granodiorite Complex) 
and is, therefore, older than that age.
�ickness: unknown
Age: unknown (late Paleozoic � Cretaceous)
References: F���� 1994


e Maros Metamorphic Complex is formed of low-grade metamorphic rocks � epidote-bearing orthogneiss and chlorite 
schist � with minor greenschist intercalations. Chlorite schist is characterised by intense, post-metamorphic, hydrothermal 
overprint with siderite as well as traces of sulphide (pyrite, chalcopyrite) and oxide (magnetite) ore minerals. Epidote 
orthogneiss metamorphosed along the retrograde path of metamorphic history, in the greenschist facies. Chlorite schist is a 
progressive metamorphic rock with a maximum metamorphic temperature of 400 °C. 
e age of metamorphism is unknown. 

e complex appears in the central part of the Algy� High, in the uppermost unit of the Miocene core complex (in tectonic 
position?). Its relationship with the Tisza Paragneiss Complex is uncertain, although they presumably have tectonic contact 
that is younger than the age of hydrothermal overprint.
�ickness: unknown
Age: unknown (late Paleozoic � Cretaceous)
References: K�����, M. T��
 2021, M. T��
 et al. 2021, 
T. K�����, K����� 1984

(K)Pz2�K

MPz2�K

Kelebia Micaschist

Maros Metamorphic 
Complex

Southern part of the Great Hungarian 
Plain (BØkØs�Codru Unit)

Southern part of the Great Hungarian 
Plain, Algy� High (Biharia Unit?)

Tibor S�	�	������

Tivadar M. T��


1 cm

Tourmaline in altered metamorphic rock, `sotthalom `s�24 well, core 
no. 8, 1066.5�1070.0 m (RVA)

Epidote orthogneiss with sheared plagioclase porphyroblast replaced by 
epidote, XPL, Czo: clinozoisite, Ep: epidote, Fsp: feldspar (MTT)

Micaschist, Kelebia Kel�3 well, 1212�1216 m (LZ)

Characteristic texture of the Maros metamorphic rocks (MTT)
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Tisza Megaunit: BØkØs�Codru Unit, Biharia Unit(?)


e most important metamorphic rocks of the PusztaföldvÆr Micaschist Complex are garnet�staurolite paragneiss, micaschist, 
and amphibolite. 
e complex comprises medium-grade metamorphic rocks and is penetrated by wells near PusztaföldvÆr and 
BØkØssÆmson, in the N and W part of the Battonya High.
�ickness: unknown
Age: Carboniferous?, although the age of metamorphism is 
unknown, it is presumably related to the Variscan orogeny
References: N����	� 1985, 1986

PC
PusztaföldvÆr Micaschist 

Complex
South-eastern part of the Great  

Hungarian Plain, Battonya High
AndrÆs N����	�,
Tivadar M. T��


Section of a folded micaschist, CsanÆdapÆca Csa�8 well, 1929�
1939 m, (RVA)

Macroscopic image of a folded micaschist on the core surface, 
CsanÆdapÆca Csa�8 well, 1929�1939 m, (RVA)

Characteristic microtexture image of a weakly deformed micaschist, 
PusztaföldvÆr Pf�70 well, 1765.5�1767.0 m XPL (RVA)

Feldspar porphyroclasts in deformed micaschist, PusztaföldvÆr Pf�70 
well, 1765.5�1767.0 m XPL (RVA)

Section of a garnet�two-mica schist, PusztaföldvÆr Pf�227 well, 1691�
1693 m (RVA)
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Tisza Megaunit: BØkØs�Codru Unit, Biharia Unit(?)


e Szeghalom Amphibolite Complex is composed of mono-metamorphic amphibolite, amphibole�biotite gneiss and biotite 
gneiss. Based on amphibole�plagioclase pairs in equilibrium, the highest-grade metamorphic conditions can be estimated as 
550�570 °C and 3�4 kbar. It appears above the Mez�sas Paragneiss Complex separated by a thick cataclasite zone. 
is is the unit in 
the highest structural position of the metamorphic basement. It presumably corresponds to the very similar rock body underlying 
the Dorozsma Dolomarble in the Southern part of the Great Hungarian Plain (Kiskundorozsma, Öttömös). In the Kömpöc and 
CsólyospÆlos wells, the complex overlies VillÆny-type, non-metamorphic Mesozoic rocks with a tectonic boundary. 
e Ar�Ar 
plateau ages of 293.7–13.8 and 333.3–14.4 Ma measured on amphibole and plagioclase are related to the Variscan orogeny.
�ickness: unknown
Age: early Carboniferous � early Permian
References: `���� et al. 2000; B����
 et al. 2009; M. T��
 et 
al. 2000, 2021; M����� et al. 2015


e Sarkadkeresztœr Metamorphic Complex comprises predominantly orthogneiss 
and, to a lesser extent, garnet-, staurolite- and andalusite-bearing paragneiss and 
micaschist with a few amphibolite intercalations. 
e structural relationship of 
di�erent rock types is unknown. Metamorphism is related to the Variscan orogeny. 

e age of the highest-grade metamorphism � based on the Ar�Ar ages of muscovite 
grains in micaschists � is between 322–4 and 305–3 Ma.
�ickness: unknown
Age: late Carboniferous
References: L	��	�-F	����� et al. 2003, P��-M����� et al. 2005

SZC1�P1

SKC2

Szeghalom Amphibolite 
Complex

Sarkadkeresztœr Metamorphic 
Complex

Danube-Tisza Inter�uve, N part  
of the BØkØs Basin

NE margin of the BØkØs Basin

Tivadar M. T��


Tivadar M. T��


Characteristic texture of the Szeghalom Amphibolite (left: PPL, right: XPL), pl: plagioclase, amph: amphibole (MTT)

Augen gneiss containing two feldspars, forming porphyroblasts of 4.5�7.5 cm in size. Left: Sarkadkeresztœr Sark�7/7 well, 2935�2939 m;  
right: Sarkadkeresztœr Sark�4/4 well, 2737�2740 m (PME)
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Tisza Megaunit: BØkØs�Codru Unit, Biharia Unit(?)


e Tisza Paragneiss Complex (formerly known as the Tisza Complex) is formed of polymetamorphic, garnet and kyanite-
bearing gneiss with subordinate micaschist. Staurolite and sillimanite appear in a few wells as index minerals. 
e rock 
preserves textural features of high-temperature mylonitic deformation. Pressure and temperature estimates for the �rst 
progressive phase (M1: garnet�biotite�staurolite�muscovite�plagioclase�rutile) show some scatter (620�640 °C, 7.0�8.0 
kbar; 520�560 °C, 8.2�10.1 kbar). A temperature of 580 °C was estimated for the mylonitic deformation, while 570�670 °C  
and 7.0�9.0 kbar was estimated for the second progressive phase (M2: garnet�biotite�kyanite�muscovite�plagioclase�
quartz�ilmenite). 
e Ar�Ar age of muscovite related to the latter phase is 85.5 Ma, which con�rms Alpine overprint. 
However, it cannot be ruled out that the age of muscovite is due to contact metamorphism related to Cretaceous granitoid 
magmatism, coeval with turmalinisation and muscovitisation.


e Tisza Paragneiss Complex forms the N and S parts of the Algy� High (wells near Algy� and FerencszÆllÆs) as well as 
the most elevated unit of the Dorozsma High. In the Dorozsma wells (with a tectonic contact under the paragneiss) the 
basement is formed of low-grade, intensely deformed, cataclastic dolomarble (Dorozsma Dolomarble), then medium-grade 
amphibolite (Szeghalom Amphibolite Complex). 
e �rst regional metamorphic event occurred in the late Carboniferous 
at 317–3.4 Ma (muscovite Ar�Ar age), the age of mylonitisation is early Permian: 273–7 Ma (garnet Sm�Nd age from 
micaschist); the age of the second progressive metamorphic event is 83�90 (K�Ar age of secondary muscovite) or 82�95 Ma  
(Ar�Ar age of secondary muscovite). In the core of the complex (Algy�), zircon �ssion track age is 14 Ma, while on the 
limb of the complex (Dorozsma) it is 232 Ma.
�ickness: unknown
Age: late Carboniferous � Late Cretaceous
References: `���� 2001; B����
, P������ 2001; D���� 1994; H�����
, `���� 2002; H�����
 2007; K�����, M. T��
 
2021; L	��	�-F	����� et al. 2003, 2005; M. T��
, V������ T��
 2020; M. T��
 et al. 2021; P��-M����� et al. 2001; 
P����� et al. 1996; S�	�	������ 2007; T��� et al. 1999

TIC2�K2

Tisza Paragneiss 
Complex

Southern part of the Great  
Hungarian Plain, Algy� High

Tivadar M. T��


1 cm 1 cm

Mylonitised paragneiss, Szeged Algy��115 well, 2606.5�2607.5 m (LZ)Micaschist, FerencszÆllÆs F.K�3 well, 2345�2351 m (LZ)
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Tisza Megaunit: BØkØs�Codru Unit, Biharia Unit(?)


e Dorozsma Dolomarble is a low-grade, intensely deformed, cataclastic dolomarble. Highest grade metamorphism is 
indicated by the appearance of talc (<400 °C). 
e position of the shear plane de�ned by the cataclastic dolomarble is 
36/18° (in the Kiskundorozsma wells). It appears in the structural zone separating the underlying Szeghalom Amphibolite 
and the overlying Tisza Paragneiss, in blocks of a few tens of metres in thickness. 
e age of metamorphism is unknown, 
the age of cataclastic shear deformation is presumably Cretaceous.
�ickness: occurs in blocks of a few 
tens of metres in thickness
Age: Cretaceous?
References: M. T��
, V������ T��
 
2020, P��� et al. 2017

(D)KDorozsma Dolomarble Southern part of the Great  
Hungarian Plain

Tivadar M. T��


Typical texture of the Dorozsma 
Dolomarble (qtz: quartz, do: dolomite, 
chl: chlorite) (MTT)

Typical texture of a polymetamorphic, garnet and kyanite-bearing biotite 
gneiss, PPL, Grt: garnet, Rt: rutile (MTT)

Garnet porphyroblast with staurolite inclusion in garnet and staurolite-
bearing micaschist, ÚjszentivÆn Uszi�2 well, core no. 9/2, St: staurolite (HP)
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 In the past two decades, the Paleozoic lithostratigraphic units of Hungary have been studied within the framework of regional 
geological mapping projects (see the Mesozoic chapter) of the Geological Institute of Hungary and its successors. New data has 
also been provided by PhD dissertations and by research projects of the Hungarian Scienti�c Research Fund.


e diverse rocks of the Paleozoic Era have been revised by two working groups of the Hungarian Stratigraphic Committee. 

e revision of igneous and metamorphic units was the task of the Igneous and Metamorphic Working Group while sedimentary 
units have been revised by the active members of the Paleozoic Working Group. As a result, the lithostratigraphic charts have been 
amended according to the list of approved units. Signi�cant changes have been made to several units (e.g. Bükk, Szendr��Uppony, 
metamorphic units), others have been merged (e.g. Rakaca Marble) and new units have also been identi�ed (e.g. Begykœt Formation).


ese amendments have become necessary due to new research �ndings as well as the new results of international stratigraphic 
research. 
e continuously updated chronostratigraphic charts of the International Commission on Stratigraphy were used as a basis 
for the revision of Hungarian lithostratigraphic charts. No signi�cant changes have been made to the chronostratigraphic division. 
However, the durations and the bases of certain units have been modi�ed. One such example is the formerly bipartite Permian which 
has been converted to a tripartite division based on the international chronostratigraphic chart. 
e beginning of the period has been 
modi�ed from the previous age determination of 290 Ma to 299 Ma. Its end has been modi�ed from 248 Ma to 252 Ma.

Signi�cant new results have emerged in nearly all regions, the most important areas being the Bükk and Szendr��Uppony Units 
as well as the Mecsek Unit. An important stratigraphic change in the Szendr��Uppony Unit was the merging of the Rakaca and 
Rakacaszend Marble Formations (formerly classi�ed as Carboniferous) and its classi�cation as Middle Devonian. 
e new �ndings 
regarding the Mecsek Unit have been discussed in several PhD dissertations and Hungarian Scienti�c Research Fund projects. New 
lithostratigraphic results have also been obtained from the site exploration project of the Boda Claystone Formation for the �nal 
disposal of high-level radioactive waste. Highlights are the identi�cation of the Begykœt Formation within the Permian succession 
and the reinterpretation and more exact dating of the Gy�r�f� Lapilli Tu� Formation.


e results of the exploration and the associated mapping project carried out for the disposal of low- and intermediate-level 
radioactive waste of the Paks Nuclear Power Plant are discussed in detail in the explanatory book �Geology of the North-eastern Part 
of the MórÆgy Block� (B����, G����� [eds] 2009). 
e most important results are the identi�cation of the BÆtaapÆti Metasandstone 
as a �new� lithostratigraphic unit and the vast amount of information gathered during tunnel excavation, which helped to obtain 
more detailed knowledge about the MórÆgy Metagranite Complex. 
e stratigraphic classi�cation and interpretation of the Paleozoic 
formations of the Mid-Transdanubian Unit was carried out based on R�����
-F	��	�
��	� (2004).

AmadØ H�����
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Ca: Carboniferous, Alcapa Mu: Alcapa Megaunit, LitØr Fm: LitØr Metabasalt Formation, RØvf.: RØvfülöp Meta-andesite Formation. Area of 
occurrence: Mid-Hungarian Megau.: Mid-Hungarian Megaunit
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Alcapa Megaunit

Ca: Carboniferous, LitØr Fm: LitØr Metabasalt Formation, RØvf.: RØvfülöp 
Meta-andesite Formation
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Lithostratigraphic units of the Alcapa Megaunit
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Alcapa Megaunit: Upper Austroalpine Unit


e MihÆlyi Phyllite Formation underwent low grade 
(greenschist facies) metamorphism, its main rock types include 
phyllite, carbonate phyllite, quartz phyllite and biotite�albite 
phyllite. Organic-rich rocks may represent a signi�cant 
proportion in certain horizons. Felsic, intermediate and basic 
meta-volcaniclastic rocks also occur (Sótony Metavolcanic 
Rock). 
e SzentgotthÆrd Slate Member can be distinguished 
within the formation, consisting mainly of dark grey slate, 
subordinately carbonate phyllite and carbonate sericite�
chlorite schist but silty and sandy slates are also observed. 

e protolith was deposited in a pelagic clastic basin. It 
underwent very low grade � low grade metamorphism. It was 
identi�ed in wells (e.g. the MihÆlyi M-1 well). K�Ar ages vary 
between 116�203 Ma, which can be interpreted as Variscan 
in age with an Alpine metamorphic overprint.
�ickness: several hundreds of metres
Age: based on Alpine analogies, the probable age of the protolith 
is Ordovician�Devonian
References: F���� 1990, B���� 1993, L	��	��� F	����� in 
B�����, J����� (eds) 1998


e Bük Formation is composed of grey, dark grey, �ne-
grained dolomite with quartz�sericite lenses and dolomite 
breccia horizons in places. Schistose marl, quartz phyllite 
and chloritised volcaniclastic rocks can also be observed in 
some places. 
e protolith was deposited on a shallow marine 
carbonate shelf. 
e unit is known from wells (e.g. Bük, Ölb�).
�ickness: several hundreds of metres
Age: probably Devonian
References: F����  ���

mhO�D

bD

MihÆlyi Phyllite 
Formation

Bük Formation

Danube/Kisalföld Basin

Danube/Kisalföld Basin

Gyöngyi L	��	�-F	�����

Gyöngyi L	��	�-F	�����

Top: calcareous, sericitic chlorite schist. MihÆlyi M�23 well, 1516�
1517 m. Bottom: graphitic sericite schist. MihÆlyi M�13 well, 
1452.0�1453.5 m (LZ)

Meta-anthracite quartz�dolomite�sericite phyllite. Ölb� Öl�2 well, 
1834�1836 m (F���� 1990)

Dolomite with microcrystalline sericite and a calcite vein, Bük B�1 
well, 1257�1258 m (F���� 1990)
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Alcapa Megaunit: Transdanubian Range Unit


e Balatonf�kajÆr Quartz Phyllite Formation comprises grey, greenish grey, black quartz phyllite, quartzite and chlorite�
muscovite schist, accompanied by carbonate�quartz phyllite, albite gneiss and graphitic schist. Its metamorphic grade 
corresponds to the lower�middle greenschist facies. Its area of spread extends from SzØkesfehØrvÆr to Balatonfenyves in 
wells. Its only surface outcrop is near Balatonf�kajÆr.
�ickness: several hundreds of metres
Age: Ordovician�Silurian
References: D���� 1988, F���� 1990, L	��	��� F	����� in C������ (ed.) 1997, C������, L	��	��� F	����� in B����, 
C������ (eds) 1999, G�����, H�����
 (eds) 2004, T���� 1992


e Lovas Slate Formation is a rock body consisting of very low grade grey, greenish grey slate, metasiltstone and metasandstone 
beds with lydite, felsic metavolcanic and metavolcaniclastic interbeds. 
e age of lydite interbeds is Silurian based on acritarch, 
graptolite and conodont fossil records. 
e Lower Ordovician part of the formation, the K�szÆrhegy Slate Member (with 
metasiltstone), was previously distinguished as a formation. 
e protolith was deposited in deep marine conditions. Its upper part 
inter�ngers with Devonian pelagic limestone. 
e age of metamorphism is 311�329 Ma (K�Ar measurement on clay fraction).
�ickness: several hundreds of metres
Age: Ordovician�Devonian
References: F���� 1990, L	��	��� F	����� in C������ (ed.) 1997, C������, L	��	��� F	����� in B����, C������ (eds) 1999, 
G�����, H�����
 (eds) 2004

bO�S

bO�S

Balatonf�kajÆr Quartz Phyllite 
Formation

Lovas Slate 
Formation

Balatonf�, Somogy

Balaton Highland, Velence Hills,  
Balatonf�

Gyöngyi L	��	�-F	�����

Gyöngyi L	��	�-F	�����

1 cm

1 cm

Folded beds of the formation, Alsóörs, road cut of Lovasi street 
(PCs)

Balatonf�kajÆr Quartz Phyllite. Balatonf�kajÆr (CsG)

Contact metamorphic slate�metasiltstone (distal turbidite) part of the 
Lovas Slate, PÆtka (LZ)

Folded quartz phyllite. Balatonf�kajÆr, Somlyó Hill (LZ)
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Alcapa Megaunit: Transdanubian Range Unit

The Nemeskolta Formation comprises grey and green 
metasandstone, meta siltstone and slate, with carbonate 
slate, basic and felsic metavolcaniclastic intercalations. 
It is only known from wells in the NW limb of the 
Transdanubian Range Unit (it was formerly classified in 
the Upper Austroalpine Unit, as part of the �RÆbamente 
Metamorphic Rocks�). The age of its protoliths is 
unknown. K�Ar ages scatter between 311�329 Ma, which 
means that it underwent very low grade metamorphism 
during the Variscan orogeny. The protolith was deposited 
in deep marine environment. 
�ickness: several hundreds of metres
Age: presumably Ordovician�Devonian
References: `����, B����
 K��. 1989, F���� 1990, H��� 
et al. 2010, H���, B���� (eds) 2014

nO�DNemeskolta Formation Danube/Kisalföld Basin Gyöngyi L	��	�-F	�����,
BalÆzs K�������

1 cm

1 cm

1 cm

1 cm

Top: Aplite intrusion in contact metamorphic slate, Velence, GØcsi Hill 
(Bence Hill), Retezi inclined shaft, Top right: contact metamorphic, 
spotted slate, Nadap, Antónia Hill, Bottom right: black siliceous slate, 
PÆtka, KÆnyÆs Valley (LZ)

Metasandstone, Nemeskolta Nk�2 well, 2072�2074 m (LZ)



54

Alcapa Megaunit: Transdanubian Range Unit


e Alsóörs Metarhyolite Formation is a greenish grey, rhyolitic metavolcaniclastic rock (lapilli tu�, tu�, tu�te) with subordinate 
subvolcanic or lava rocks that underwent very low grade metamorphism. 
ey contain quartz, K-feldspar (mainly albite) and altered 
biotite phenocrysts. 
e rocks of this unit appear as interbeds in successions of metasandstone, metasiltstone, slate and phyllite.
�ickness: over 100 m
Age: probably Late Ordovician, based on the host Lovas Formation and analogies with lithologic sections from the Eastern Alps
References: F���� 1990, L	��	��� F	����� in C������ (ed.) 1997, C������, L	��	��� F	����� in B����, C������ (eds) 
1999, G�����, H�����
 (eds) 2004


e LitØr Metabasalt Formation consists of greyish green, 
sheared, generally porphyritic basalt lava rocks and basaltic 
volcaniclastic (pyroclastic) rocks that underwent very 
low grade metamorphism. Porphyritic constituents are 
monocline pyroxenes altered to actinolite, epidote and 
chlorite while the groundmass is formed by albite laths, 
actinolite needles and epidote aggregates. Former vesicles 
are �lled by chlorite, quartz, carbonate and actinolite. 
e 
metagabbro intersected in the Iszkaszentgyörgy Iszk�1 well 
is also included within this formation.
�ickness: over 100 m
Age: presumably Silurian as its host rock is the Lovas Slate 
Formation
References: F���� 1990, L	��	��� F	����� in C������ (ed.) 
1997, C������, L	��	��� F	����� in B����, C������ (eds) 1999

aO3

ltS

Alsóörs Metarhyolite 
Formation

LitØr Metabasalt 
Formation

Balaton Highland, Velence Hills

Balaton Highland, East Bakony

Gyöngyi L	��	�-F	�����

Gyöngyi L	��	�-F	�����

Metabasalt, LitØr, Mogyorós Hill (VZs)

Reference section of the Alsóörs Metarhyolite, Alsóörs (BT) Texture of the Alsóörs Metarhyolite (BT)
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Alcapa Megaunit: Transdanubian Range Unit

The RØvfülöp Meta-andesite Formation is composed of intermediate 
metavolcaniclastic rock, tu� and tu�te with sheared, porphyritic texture that had 
been subject to very low grade metamorphism. 
e groundmass contains altered 
feldspar and former, coloured silicates. Metavolcanic rocks occur in association with 
�ne clastic metasediments. 
e unit is known from the RØvfülöp Rf�1, �6 and the 
Balatonszepezd Bsz�4 wells.
�ickness: several hundreds of metres together with the metasediments.
Age: presumably Silurian as it is hosted by the Lovas Slate Formation
References: F���� 1990, L	��	��� F	����� in C������ (ed.) 1997


e Bencehegy Microgabbro consists of massive, dark 
greenish grey rocks with holocrystalline, ophitic texture 
occurring as sills in Paleozoic host rocks, the original rocks 
being dolerite, gabbro, or microgabbro (�gabbro-diorite�, 
�diabase� or �metabasalt�). Its main constituents are basic 
plagioclase, monocline pyroxene, magnetite and green 
amphibole formed after pyroxene. It occurs as an intrusion 
in the Lovas Slate Formation. Rocks at Bence Hill have been 
altered hydrothermally and/or due to contact metamorphism, 
which resulted in a radiometric age of 170 Ma.
�ickness: maximum thickness is 6�15 m.
Age: unknown, presumably early Paleozoic, it may be coeval 
with the upper part of the Lovas Slate Formation
References: G�����, H�����
 (eds) 2004

rS

(B)S

RØvfülöp Meta-andesite 
Formation

Bencehegy Microgabbro

Balaton Highland

Velence Hills

Gyöngyi L	��	�-F	�����

SÆndor J����,
RØka L�����

E�usive rock
Sericite schist
Carbonate sericite 
schist
Metasiltstone
Carbonate 
metasandstone
Metasandstone

Grey

Dark grey

Greenish grey

Yellowish brown

Purplish red

Quartz

Muscovite

Paragonite

Kaolinite

Pyrite vein

Rock colourLithology Mineralogical 
composition

Lithology and analytical data of the RØvfülöp Rf�6 well (F���� 1990)

Reference of the Bencehegy Microgabbro at Bence Hill (G�����, 
H�����
 [eds] 2004)
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Alcapa Megaunit: Transdanubian Range Unit


e dominant rock types of the KØkkœt Limestone Formation are 
pelagic, red and grey, recrystallised, nodular limestone, stylolitic, 
grey limestone and grey, dolomitic calcareous marl (with 
lenticular or �aser bedding), occurring as interbeds in slate and 
metasiltstone. 
in lydite and metasandstone beds also occur.
�ickness: its drilled thickness is 98 m in the KØkkœt K�4 well
Age: Early Devonian (Emsian) based on tentaculites and 
conodont fossils
References: F���� 1990, L	��	��� F	����� in C������ (ed.) 
1997, C������, L	��	��� F	����� in B����, C������ (eds) 1999


e Úrhida Limestone Formation consists of pelagic, white � light grey, subordinately dark grey, thin-bedded or nodular, 
crystalline limestone with greenish slate �asers, rarely with slate and lydite interbeds. 
e SzØkesfehØrvÆr Limestone Member is a 
limestone series intersected in the slate succession of the SzØkesfehØrvÆr Szfvt�5 well approximately 5 m in thickness, containing 
Upper Devonian (Frasnian) conodont fauna.
�ickness: 220 m (Úrhida Ú�4 well)
Age: Early�Late Devonian (Emsian�Frasnian)
References: F���� 1990, L	��	��� F	����� in C������ (ed.) 1997, G�����, H�����
 (eds) 2004

kD1

uD1�3

KØkkœt Limestone 
Formation

Úrhida Limestone 
Formation

Balaton Highland

Balatonf�

Gyöngyi L	��	�-F	�����

Gyöngyi L	��	�-F	�����

Clayey, silty microsparite, Úrhida Ú�4 well, 372 m (F���� 1990)
Styliolina biomicrite with sparry bioclasts, Úrhida Ú�4 well, 293 m 
(F���� 1990)

Pelagic, purplish red, nodular-intraclastic, clayey limestone (Devonian, 
Emsian). KØkkœt K�4 well, 938.9�939.0 m (PCs)

Styliolina (tentaculites) section in the KØkkœt Limestone (F���� 
1990)
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Alcapa Megaunit: Transdanubian Range Unit

The PolgÆrdi Limestone Formation comprises shallow 
marine, massive, locally thick-bedded, white, in places pink, 
crystalline limestone formed on a carbonate platform, with 
poorly preserved Stromatoporoidea fossils in lenticular bodies.
�ickness: 300 m
Age: presumably Middle Devonian based on Stromatoporoidea 
fossils and lithostratigraphic analogies.
References: F���� 1990, L	��	��� F	����� in C������ (ed.) 
1997, G�����, H�����
 (eds.) 2004

pD2

PolgÆrdi Limestone 
Formation

Balatonf� Gyöngyi L	��	�-F	�����


e cyclic PolgÆrdi Limestone deposited on a platform, SzabadbattyÆn, 
SzÆr Hill (G�����, H�����
 [eds] 2004)

Stromatolite beds in the thin section images of the PolgÆrdi Limestone (F���� 1990)

Brucite and serpentinite veins in the PolgÆrdi limestone (G�����, 
H�����
 [eds] 2004)
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Alcapa Megaunit: ZemplØn Unit


e FüzØrkajata Metatu�te Formation is a �ne clastic volcano-sedimentary succession that had been subject to low grade 
metamorphism. It comprises predominantly light grey (with greenish hue and green patches), slightly schistose, mainly felsic 
pyroclastic rocks, locally with thin, grey phyllite interbeds. Its dominant mineral constituents are quartz, muscovite or sericite, 
with a minor proportion of chlorite, feldspars, carbonate minerals, talc, pyrite and graphite. 
e formation was penetrated 
by the Fels�regmec Fe�1 (225.9�436.8 m) and FüzØrkajata Fka�2 (966.1�1007.6 m) wells.
�ickness: exceeds 210 m
Age: probably Late Ordovician based on Rb�Sr age (394�450 Ma) and geological analogies 
References: P	��	����� in B����, G����� (eds) 2004, P���� et al. 1967

fO3

FüzØrkajata Metatu�te 
Formation

Tokaj Mts. SÆndor J����,
RØka L�����
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Mid-Hungarian Megaunit

Ca: Carboniferous
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Lithostratigraphic units of the Mid-Hungarian Megaunit

S�	�����U����� U���

Abod Formation, aD3 ..................................................................................................... 65 
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Bükhegy Marble Member, b
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Csernelyvölgy Metasandstone Member, c
tO3�D1 ...................................................... 61 

RÆgyincsvölgy Metasandstone Member, r
tO3�D1 ...................................................... 61

Uppony Limestone Formation, upD2�3 ........................................................................... 63
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Mid-Hungarian Megaunit: Szendr��Uppony Unit


e TapolcsÆny Formation is composed of the alternation of grey, dark grey, black shale, siliceous shale and black, radiolarian lydite, 
locally with thin, basic metavolcanite intercalations. It represents a deep marine, anoxic environment with signi�cant graphite, 
manganese and pyrite content as well as iron and manganese mineralisation. Its underlying beds are unknown.

Two members can be distinguished within the formation: the Csernelyvölgy Member and the RÆgyincsvölgy Metasandstone 
Member. 
e former comprises medium grey, medium�very coarse-grained, massive, feldspathic metasandstone (metagreywacke) 
with siliceous cement, shale and phyllite clasts and mica (mainly biotite) �akes. Its original bedding cannot be identi�ed with certainty.  
Weak schistosity can be observed locally. It occurs in the SW part of the Uppony Hills, in a thickness of a few tens of metres. 
e 
latter member is light grey, medium�very �ne-grained, massive meta-quartz sandstone with siliceous cement. Its original bedding and 
schistose structure can be seen clearly. A characteristic feature is the presence of metamorphic, post-tectonic chloritoid that formed 
after schistosity. 
e rock underwent low grade Eoalpine metamorphism.
�ickness: up to 400 m
Age: fossils con�rmed Silurian age, but probably spans Late Ordovician � Early Devonian 
References: F���� 1994, K����� 1992, K������� et al. 2001, K������� 2004

tO3�D1TapolcsÆny Formation Uppony Hills, SE margin of the  
RudabÆnya Hills (TapolcsÆny Subunit)

SÆndor K�����,
BalÆzs K�������

Schistosity formed by pressure solution, sharply crosscutting folded 
quartz veins, DØdestapolcsÆny, N side of RÆgyincs Valley (KB)

Siliceous metasandstone with quartz veins (RÆgyincsvölgy Member), 
DØdestapolcsÆny, RÆgyincs Valley (VZs)

Folded siliceous shale, DØdestapolcsÆny, Lower MihÆny adit (KB)
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Mid-Hungarian Megaunit: Szendr��Uppony Unit


e Irota Formation is composed of grey, dark grey, black, graphitic shale and siliceous shale, but black graphitic phyllite, light 
calcareous phyllite and grey metasandstone also occur. 
e shales represent a deep marine, anoxic environment with signi�cant 
graphite and pyrite content as well as iron and manganese mineralisation. 
e rock underwent low grade Alpine metamorphism.
�ickness: in the Fels�vadÆsz Fv�1 well it underlies the Szendr�lÆd Formation and is approximately 400 m in drilled thickness
Age: unknown, tentatively Silurian � Early Devonian based on a lithologic analogy. As an alternative interpretation, the succession 
can be de�ned as the Szendr� Phyllite in overturned position.
References: F���� 1994, K����� 1992


e StrÆzsahegy Formation is formed of green, greenish grey, tholeiitic, basic metavolcanic � mainly volcano-sedimentary 
(�schalstein�) rocks and, to a lesser extent, lava rocks. An olistostrome horizon contains Silurian pelagic limestone and lowermost 
Devonian crinoidal limestone olistoliths. 
e rock has been subject to low grade Alpine metamorphism.
�ickness: approximately 50 m
Age: end of the Early Devonian � possibly Middle Devonian based on nautiloids and conodonts identi�ed in olistoliths. 
References: F���� 1994, K����� 1992, K����� in P	�����, B���� (eds) 2005

iS�D1

shD1�2

Irota Formation

StrÆzsahegy Formation

Szendr� Hills
(Abod Subunit)

Uppony Hills
(TapolcsÆny Subunit)

SÆndor K�����

SÆndor K�����

Spilitised metabasalt (�schalstein�), NekØzseny, StrÆzsa Hill (PCs)
Orthoceras-bearing Silurian limestone (from an olistolith), NekØzseny, 
StrÆzsa Hill (LZ)

Irota Formation, Fels�vadÆsz Fv�1 well, 321 m (left), 330�337 m (right) (FJ)
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Mid-Hungarian Megaunit: Szendr��Uppony Unit


e Uppony Limestone Formation consists of light grey, subordinately light bluish grey crystalline limestone with distinct beds, 
formed on a carbonate platform. It does not contain any recognisable fossils (�Uppony I succession�). 
e rock underwent low 
grade Eoalpine metamorphism.
�ickness: approximately 200 m
Age: end of Middle Devonian � beginning of Late Devonian
References: F���� 1994, K����� 1992, K����� in B�����, 
J����� (eds) 1998


e Szendr�lÆd Limestone Formation is predominantly composed of carbonates and associated siliciclastic rocks, locally with 
abundant corals. Four lithologies or facies types can be distinguished, inter�ngering with each other: 1. bluish grey, white banded, 
coarse crystalline limestone and limestone (bioherm); 2. dark bluish grey, �ner crystalline limestone (basin environment); 3. 
bluish grey, sandy limestone (basin); 4. light grey phyllite-metasandstone (basin). 
e succession formed in both the shallow 
and deep parts of the shelf. 
e rock underwent low grade Eoalpine metamorphism.
�ickness: approximately 400 m
Age: Middle Devonian � beginning of Late Devonian (Eifelian�Frasnian) based on conodonts and corals
References: F���� 1994, K����� 1992, K����� et al. 1997, K������� 2004

upD2�3

sD2�3

Uppony Limestone 
Formation

Szendr�lÆd Limestone 
Formation

Uppony Hills

Szendr� Hills

SÆndor K�����

SÆndor K�����,
BalÆzs K�������

Rocks of the Uppony Limestone in the Uppony Gorge (KB)Limestone texture in the Uppony Gorge, XPL (KB)

Elongate coral septa in the Szendr�lÆd Limestone near Kanyicavölgy, 
Tóharasztpuszta (KB)

Polished surface of the Szendr�lÆd Limestone, Szendr�lÆd, Borda 
valley (LZ)
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Mid-Hungarian Megaunit: Szendr��Uppony Unit

The former Rakaca Marble Formation (classified as 
Carboniferous) and the Rakacaszend Marble Formation 
(classi�ed as Devonian) have been merged into a single 
formation due to their identical lithology and the fact that the 
previously assumed Carboniferous age could not be proved. 

e typical light-coloured rock type is white and bluish grey 
banded, bedded or massive, coarse crystalline marble (formed 
originally as a carbonate platform limestone). Fossils have 
completely recrystallised, locally crinoid skeletal elements 
and poorly preserved gastropod remains can be identi�ed. 

e rock contains �ssures �lled by brownish yellow, purplish 
red, sericitic carbonate material with Late Devonian � early 
Carboniferous mixed conodont fauna. Its underlying beds 
are unknown. It is overlain by the Abod Formation, the 
Verebeshegy Formation or the Szendr� Phyllite Formation. 
It had been subject to low grade Alpine metamorphism.


e Bükhegy Marble Member is present in the southern 
part of the Szendr� Hills (near Szendr�lÆd). Its colour is yellowish 
brown with yellowish or pink shade, the rock is bedded or 
massive, coarse crystalline. It probably formed on a carbonate 
platform. Apart from the (hardly recognisable) sections of crinoid 
columnals, it does not contain any fossils. It is underlain by the 
Szendr�lÆd Formation.
�ickness: approximately 200 m
Age: tentatively Middle�Late Devonian
References: F���� 1994, K����� 1992, K������� 2004

rD2�3

Rakaca Marble 
Formation

Szendr� Hills (Rakaca and  
Abod Subunits)

SÆndor K�����,
BalÆzs K�������

Texture detail of the marble, Rakacaszend, Kopasz Hill (KB)

Polished surface of the Rakaca Marble (LZ)

Coarse crystalline calcite lenses in bluish grey matrix. Rakaca Marble, 
Rakacaszend, Kopasz Hill quarry (KB)

Reference section of the formation, Rakaca, Tsz quarry (PCs)
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Mid-Hungarian Megaunit: Szendr��Uppony Unit


e Abod Formation comprises white, bluish grey, purplish 
grey (brownish yellow if weathered) metatu�tic limestone, 
crystalline limestone with a characteristic chlorite-sericite 
mesh (�cipollino�), with metatu�te, tu�tic calc-schist and 
basic metavolcanite interbeds. Non-tu�tic variants include 
bluish grey, bedded (crystalline) limestone and brown, �aser 
(crystalline) limestone. It was deposited in a pelagic basin.


e Zsinnye Metabasalt Member appears in the Abod 
Formation as interbeds of basic metavolcaniclastic rock (tu�, 
tu�te) and, subordinately, lava rock. 
e original mineralogical 
composition of the metabasalt has been strongly altered by 
metamorphism and primary igneous characteristics can only be 
identi�ed locally. It was intersected by the SÆta�1 well in the NW 
part of the Uppony Hills with thickness of more than 100 m. 
e 
rock underwent low grade Alpine metamorphism.
�ickness: approximately 200 m
Age: Late Devonian (Frasnian�Famennian) based on conodonts
References: F���� 1994, K����� 1992, K������� 2004

aD3Abod Formation Uppony, Szendr� and  
RudabÆnya Hills

SÆndor K�����,
BalÆzs K�������

A fold in the limestone of the Abod Formation, also deforming 
the main schistosity, along the forestry road leading from Csernely 
Valley to Vízköz (KB) 

Texture detail of the formation, Abod, E part of the Abod Valley (KB) 
Polished surface of a �Cipollino� metatu�te � banded crystalline 
limestone, Szendr�, VÆr Hill (LZ)
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Tisza Megaunit

Ca: Carboniferous
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Lithostratigraphic units of the Tisza Megaunit
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Tisza Megaunit: Mecsek Unit

From the former lithostratigraphic division, the Ófalu Metamorphic Complex includes the Ófalu Formation Group and its 
formations (Studervölgy Gneiss, Kövespatak Quartz Phyllite, JuhhodÆlyvölgy Limestone, Aranyosvölgy Serpentinite and 
Erd�smecske Amphibolite Formations). It is a rock assemblage, presumably a tectonic �mØlange�, that formed during the Variscan 
orogeny by the upper greenschist facies metamorphism of diverse igneous and sedimentary protoliths. It is a steeply dipping (largely 
to the NW), intensely mylonitised and folded rock body on the northern margin of the MórÆgy Block, in the Mecsekalja Zone, as 
well as in PØcs and its surroundings (in wells and on the surface). It has a tectonic boundary with the MórÆgy Metagranite to the 
south and the Jurassic Vasas Marl Formation to the north. 
e main rock type is mylonitised gneiss (Studervölgy Gneiss) with 
heterogeneous appearance in the outcrops but rather stable mineral paragenesis (feldspar, quartz, muscovite, biotite, –am�bol, 
–chlorite). Augen gneiss, banded gneiss, biotite gneiss, white gneiss and phyllonite can be distinguished based on the observation 
of outcrops. In the area of the MórÆgy Block, this rock type occupies almost the entire northern part of the Mecsekalja Zone but 
it also occurs on its southern side. Within the Studervölgy Gneiss, there are several rock bodies of very di�erent composition, 
whose relationship with the surrounding gneiss is uncertain. 
ese include very �ne-grained, greenish grey, folded quartz phyllite 
(Kövespatak Quartz Phyllite), often showing crenulation schistosity and brownish grey�grey, mostly very �ne-grained, locally 
medium-grained marble (JuhhodÆlyvölgy Marble), often with banded structure. 
e marble locally contains mica and chlorite in 
signi�cant proportion (cipollino). In places, a regional metamorphic calc-silicate rock type (so-called erlan) also occurs with banded-
lenticular structure and characteristic paragenesis (carbonate, quartz, feldspar, garnet, zoisite-epidote, –amphibole, –biotite). 
Sporadically dark greyish green, mostly very �ne-grained, rarely medium-grained amphibolite (Erd�smecske Amphibolite) also 
occurs, often with banded, folded structure. Field observations suggest the original a�liation of the phyllite�marble�amphibolite 
rock assemblage. A greenish grey serpentinite body (Aranyosvölgy Serpentinite), with red patches on its edges and a �mesh� 
structure is an exotic block with tectonic boundaries. It underwent intense secondary carbonatisation.
�ickness: unknown
Age: the protolith is early Paleozoic and metamorphism occurred during the late Carboniferous � early Permian: 270�303 Ma 
(Ar�Ar bulk rock, muscovite age); 294�307 Ma (Ar�Ar age on biotite and muscovite)
References: B����, G����� (eds) 2009, M. T��
 et al. 2005

OPz1

Ófalu Metamorphic 
Complex

Mecsekalja Zone, MórÆgy Block BalÆzs K�������,
Edit K�����

Augen gneiss with protomylonitic structure, Ófalu, Aranyos Valley (LZ)Folded quartz phyllite, Ófalu, Aranyos Valley (LZ)

Folded, mylonitised, banded gneiss, Ófalu, Aranyos Valley (LZ)
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Tisza Megaunit: Mecsek Unit


e BÆtaapÆti Metasandstone Formation is composed of brown�dark grey, �ne-grained, schistose, contact metasandstone and 
metasiltstone, hornfels with siliceous cement with knotted schist in places. Some beds in the metasandstone and metasiltstone 
show slight variations in composition and grain size. 
e formation typically occurs as steeply, NW and (less frequently) 
SE-dipping, rock bodies a few metres thick with folded internal structure (within the MórÆgy Metagranite). 
ese rock 
bodies appear repeatedly in several parallel bands. 
e hornfels (epidosite) with mostly non-oriented structure or the knotted 
schist may represent the former contact of the metasandstone and the metagranite. 
e mineralogical composition of the 
metasandstone is quartz, feldspar, muscovite, biotite with subordinate amounts of chlorite. A typical feature of coarse-grained 
rock types that are similar to micaschist is elongate-oval pseudomorphs (a few millimetres long) formed of �ne grained 
muscovite and containing disseminated opaque grains. Tourmaline is a characteristic accessory mineral. Hornfelses are 
mainly composed of quartz, feldspar and epidote-clinozoisite. 
e age of the metasandstone is unknown, no fossils have been 
identi�ed in the outcrops so far. Contact metamorphic phenomena on the boundary with the MórÆgy Metagranite indicate 
that it is older than the metagranite, therefore it presumably formed in the early Paleozoic. Schistosity likely developed after 
the contact metamorphism, simultaneously with the metamorphism of the metagranite.
�ickness: unknown
Age: early Paleozoic based on stratigraphic position
References: B����, G����� (eds) 2009

baPz1

BÆtaapÆti Metasandstone 
Formation

MórÆgy Block BalÆzs K�������,
Edit K�����

Nearly vertical metasandstone body within the MórÆgy Metagranite, 
BÆtaapÆti, RÆc Hill cellars (KB�MGy) Inclusion-rich tourmaline (RVA)

Very �ne-grained metasandstone. 
e thicker, light�coloured, coarser-
grained sandstone bed shows the original bedding of the rock, in 
which small-scale parasite folds can be observed. 
e long side of the 
image is 9 cm (KB)
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Tisza Megaunit: Mecsek Unit


e Szalatnak Slate Formation is composed of the alternation of dark grey, black, organic�rich slate, greenish grey, well-foliated 
slate divided by limonitic jointing surfaces as well as metasiltstone, polymict metasandstone (greywacke) and metaconglomerate. 

e source area of the clastic material is mainly formed of plagioclase-rich intermediate (subordinately basic or felsic) volcanic and 
subvolcanic rock varieties, associated with sedimentary rock types. Metasedimentary rocks are foliated to varying extent. 
ey 
show the e�ects of low grade (epizonal) metamorphic processes and brittle-plastic deformation events. 
e K�Ar isochron age of 
Variscan peak metamorphic event is approximately 310 Ma. 
e age of approximately 290 Ma from the separated clay fraction 
suggests post-Variscan cooling (due to uplift). In the Szalatnak Unit, siliceous slate (lydite) interbeds are known in the lower part 
of the succession, containing age-diagnostic marine fauna (graptolites, Hystrichospherida, conodonts, Muellerispherida). It was 
deposited in a pelagic, deep marine environment. It is known from wells near Szalatnak and HorvÆthertelend.

ickness: its drilled thickness is 100�400 m
Age: Silurian (Llandovery�Wenlock) based on microfossils (conodonts, Muellerisphaeridae). 
References: F���� 1994; `���� et al. 1995; O���	�� 1964; K���� 1984; M������� et al. 2015, 2016, 2019

sSSzalatnak Slate 
Formation

N foreland of Mecsek Andrea V����

Micro-scale alternation of slate and metasandstone. Szalatnak Sza�3 
well, 170.2 m (RVA)

Microfossils in siliceous slate with quartz veins. Szalatnak Sza�3 well, 
~484 m (RVA)

Alternation of dark grey slate�metasiltstone and deformed metasandstone 
impregnated with haematite. Hh�1 well, 779.6 m (ME)

Dark grey�black, polymict metaconglomerate. HorvÆthertelend Hh�1 
well, 848 m (ME)
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Tr: Triassic, D.: Devonian, E: Early, L: Late, Kas.: Kasimovian, Sak.: Sakmarian, Road.: Roadian, Word.: Wordian, 
Capitan.: Capitanian, Wuch.: Wuchiapingian, Chang.: Changhsingian, SF: Semjénháza Formation
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Alcapa Megaunit

Tr: Triassic, D: Devonian, E: Early, L: Late, Kas.: Kasimovian, 
Sak.: Sakmarian, Road.: Roadian, Word.: Wordian, Capitan.: 
Capitanian, Wuch.: Wuchiapingian, Chang.: Changhsingian



78

Lithostratigraphic units of the Alcapa Megaunit
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Alcapa Megaunit: Transdanubian Range Unit

 
e Szabadbattyán Limestone Formation is formed of black, fossil-rich (calcareous algae, foraminifera, corals, molluscs, 
brachiopods) recrystallised, bituminous limestone with light green, clayey dolomite, metasandstone, siliceous slate and 
slate interbeds. It formed in a shallow marine environment.
�ickness: 90 m
Age: early Carboniferous (Visean) based on fossil record
References: F	��� 1990 , L������� F������ in C������ 1997 , G�����, H������ (eds) 2004


e Füle Conglomerate Formation comprises the alternation of grey or variegated conglomerate, fanglomerate, sandstone, 
siltstone and claystone, in places containing coal bands. It formed in a terrestrial, �uvial environment.
�ickness: over 600 m
Age: late Carboniferous (Moscovian–Kasimovian) based on plant remains and sporomorphs
References: F	���  1990, M������ in B�����, J�
��� (eds) 1998, M������ in B����, C������ (eds) 1999, G�����, 
H������  (eds) 2004

sC1

fC2

Szabadbattyán Limestone 
Formation

Füle Conglomerate 
Formation

Balatonf�

Balatonf�

Gyöngyi L�����-F������

Gyöngyi L�����-F������

Limestone with calcareous algae and foraminifera. Szabadbattyán 
Szb–9 well (F	��� 1990)

Coral section (Hapsiphyllum battyanense), Szabadbattyán, ore 
exploration adit (F	��� 1990)

Strati•ed gravelly sandstone. Füle. K� Hill (VZS)
Matrix-supported conglomerate consisting of quartz pebbles. Füle. 
K� Hill (VZS)
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Alcapa Megaunit: Transdanubian Range Unit


e Velence Granite Complex is formed predominantly of hypabyssal, biotite–orthoclase granite, granodiorite of nearly 
eutectic composition that crystallised at 6–8 km depth and approximately 2 kbar pressure. It is an S–A type, peraluminous 
granite with subalkali-alkali character. Its formation environment is post-orogenic or related to rifting. Main constituents are 
quartz, orthoclase, plagioclase and biotite, with zircon, apatite, rutile, ilmenite and allanite as accessories. 
e texture of the 
granite is holocrystalline, in places porphyritic. Microdiorite inclusions are early crystallisation products. 
ey contain quartz 
and plagioclase as porphyritic constituents while the groundmass also contains amphibole and/or biotite. On the southern 
part of the granite body, there are pegmatite lenses of up to 1 m3 in size. 
eir mineralogical composition is K-feldspar–
quartz–albite, oligoclase–andesine, biotite, muscovite, garnet, fayalite. Miarolitic cavities also occur.


e dykes of the Pákozd Granite Porphyry have two types (older dykes with thin microgranite edge, the “Sukoró type”, 
and younger ones with thick microgranite edge, the “Pátka type”). 
eir strike is predominantly NE–SW. 
eir mineralogical 
composition is the same as that of the granite. 
eir grain size is smaller than the granite. Microgranite and aplite dykes are 
also included in this unit. 
e Kisfalud Microgranite appears within the complex as a separate, small-scale intrusion near the 
Aranybulla quarry in Székesfehérvár. It is presumably younger 
than the main granite body.

Contact metamorphic turmalinisation can be observed on the 
boundary of the granite and the Lovas Slate. In the eastern part of 
the Velence Hills, quartz–molibdenite veins formed locally in the 
•nal stage of granite magmatism. 
e granite contains NE–SW 
striking illite–kaolinite–smectite clay mineral zones up to a few 
metres thick, as well as NE–SW and N–S striking quartz–�uorite 
and quartz–sphalerite, galenite–�uorite veins which were formed 
by a Triassic regional �uid �ow event.
�ickness: unknown
Age: early Permian, approximately 282 Ma according to zircon 
and monacite U–Pb ages and K–Ar dating of biotite
References: G�����, H������ in G�����, B����  (eds) 2004, 
B���•  et al. 2014, B��� 1993, B��� et al. 2004, G����� , 
H������  (eds) 2004, J������ 1957 , M����� et al. 1995, U���, 
O������� 2009 , U���, B����� 1994, O������� et al. 2021

VP1

Velence Granite 
Complex

Velence Hills Zsolt B���•

Macroscopic texture of the Velence Granite. Pákozd (BE) Granite crags rounded by erosion, so-called “bags of wool”. Pákozd (BE)

Granite rocking stones. Pákozd (VZs)
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Alcapa Megaunit: Transdanubian Range Unit


e Fels�somlyó Rhyolite Formation is composed of subvolcanic 
bodies of felsic rhyolite (formerly called quartz porphyry) 
composition that occur in the Polgárdi Limestone and Lovas Slate 
Formations. It is a holocrystalline, quartz and feldspar porphyritic 
rock with low amounts of biotite and sporadic garnet and zircon. 
Apart from quartz and accessory minerals, the rock has been 
entirely altered to sericite, muscovite, chlorite and clay minerals. 
Its formation is related to the Velence Granite Complex or early 
Permian, Variscan, post-orogenic rhyolitic-dacitic volcanism. 
e 
Kékkút K–4 well intersected 630 m thickness of these Paleozoic 
volcanic rocks (“Kékkút quartz porphyry”), which proved to be 
Lower Permian in the lower intervals of the well.
�ickness: dykes are 1–10 m thick, its greatest drilled thickness 
is 146.4 m in the Szabadbattyán Szb–11 well and 630 m in the 
Kékkút K–4 well
Age: early Permian, zircon U–Pb age is 281.0±2.9 Ma
References: G�����, H������  (eds) 2004, L�����-F������, 
K���� L� 2004, S��
����� et al. 2020b


e Gárdony Granodiorite is composed of a greyish white, 
greyish red rock; granodiorite according to its modal 
composition (former name: Gárdony Quartz Diorite). Its 
texture is slightly porphyritic, medium–•ne-grained which 
indicates hypabyssal intrusion. Mineral constituents include 
plagioclase, K-feldspar, quartz, biotite, green amphibole 
with apatite, zircon, titanite, magnetite and ilmenite as 
accessories. 
e rock underwent argillisation, carbonatisation, 
chloritisation and pyritisation in several intervals. It was 
penetrated by the Gárdony Gá–1 and Dinnyés Di–3 wells.
�ickness: unknown
Age: early–middle Permian, 272±11 Ma based on K–Ar 
radiometric dating
References: F	��� 1990 , M������ in B�����, J�
��� (eds) 1998, 
G�����, H������  (eds) 2004

fsP1

(G)P1–2

Fels�somlyó Rhyolite 
Formation

Gárdony Granodiorite

Balaton Highland, Balatonf�

SE of the Velence Hills

Sándor J•���

Zsolt B���•

Photomicrograph of a granodiorite texture. Dinnyés Di–3 well, 784 m. 
M: 40x (F	��� 1990) 

Rhyolite dyke in the Polgárdi Limestone. Polgárdi, Somlyó Hill (VZs)
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Alcapa Megaunit: Transdanubian Range Unit


e Balatonfelvidék Sandstone Formation is a predominantly red, subordinately variegated (red, grey, green) �uvial succession starting 
with polymict conglomerate and composed of the alternation of sandstone and siltstone (“Permian red sandstone”, “Balatonfelvidék 
red sandstone”). It contains several interbeds of intraformational conglomerate in its upper part. Its lower part, composed of a polymict 
gravel, gravelly sandstone and conglomerate succession can be distinguished as the Badacsonyörs Conglomerate Member.
�ickness: 200–800 m
Age: middle–late Permian based on sporomorphs
References: M������  in B�����, J�
��� (eds) 1998, F	��� 1990, M������ in BENCE et al. 1990, M������ in B����, 
C������  (eds) 1999, G�����, H������ (eds) 2004, B���� in B����, F���� (eds) 2008

bP2–3

Balatonfelvidék Sandstone 
Formation

Balaton Highland, Bakony György M������

Red, matrix-supported, unsorted conglomerate, Balatonalmádi, Köcsi-
tó, reference section (BE)

Alternation of sandstone and conglomerate beds, Balatonalmádi, 
Köcsi-tó, reference section (BE)

Cross-bedded, gravelly sandstone and matrix-supported conglomerate (Badacsonyörs Mb.), Balatonalmádi, Köcsi-tó, reference section (BT)
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Alcapa Megaunit: Transdanubian Range Unit


e Tabajd Anhydrite Formation is composed of the cyclic 
alternation of variegated (red, grey, green) dolomite, gypsum, 
anhydrite, marl and siltstone beds. It formed in a hypersaline 
lagoon. It is present between the Balatonfelvidék Sandstone and 
the Dinnyés Dolomite, laterally inter•ngering with these two 
formations. It is only known from wells.
�ickness: 250 m
Age: middle–late Permian based on sporomorphs
References: M������  in B�����, J�
��� (eds) 1998, F	���  
1990, G�����, H������ (eds) 2004, B���� in B����, 
F���� (eds) 2008


e Dinnyés Dolomite Formation consists of dark grey, 
grey, aphanitic dolomite and dolomitic limestone with marl, 
siltstone and, less commonly, very •ne-grained sandstone 
interbeds. In places it is bituminous, thick-bedded or well-
bedded. It formed in a shallow marine–lagoon environment.

It is known from wells near Gárdony, Dinnyés and 
Alcsútdoboz, with the Dinnyés Di–3 well being its stratotype.

ickness: 450–500 m
Age: late Permian based on sporomorphs, calcareous algae 
and foraminifera
References: M������  in B�����, J�
��� (eds) 1998, F	���  
1990, G�����, H������ (eds) 2004, B���� in B����, 
F���� (eds) 2008

tP2–3

dP3

Tabajd Anhydrite 
Formation

Dinnyés Dolomite 
Formation

Velence Hills and the S foreland of the 
Vértes Mts.

Velence Hills and the S foreland of the 
Vértes Mts.

György M������

György M������

Gymnosperm spores from the formation. From top to bottom: 
Klausipollenites schaubergeri, Lueckisporites virkkiae, Lueckisporites 
microgranulatum M: 1000x (B�������� 1975)

Characteristic texture of biogenic dolomite of the Dinnyés Formation, 
deposited in a lagoon
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Alcapa Megaunit: Aggtelek–Rudabánya Unit


e succession of the Perkupa Anhydrite Formation predominantly consists of evaporites (anhydrite, gypsum), with dolomite, 
greenish grey clay and siltstone. Non-tectonised evaporites are banded, bedded by the alternation of whitish grey and black beds, with 
a cloudy appearance locally. It formed in a hypersaline lagoon. 
e unit represents the base of the Silica (Szilice) nappe system, this is 
why it is often tectonically mixed with the variegated beds of the overlying Lower Triassic Bódvaszilas Sandstone. Gabbro, basalt and 
serpentinite bodies belonging to the Middle Triassic Bódva Valley ophiolite of the Tornakápolna succession were also sheared into the 
evaporites during nappe thrusting.
�ickness: originally around 250 m, but may be considerably thinner or thicker locally due to subsequent tectonism and diapirism.
Age: late Permian - earliest Triassic based on late Permian sporomorphs and foraminifera, as well as the stratigraphic position of the 
overlying Bódvaszilas Sandstone
References: F	���  1994, H��� 1998, R•��  in S����������, L��� (ed.) 2006

pP3–T1

Perkupa Anhydrite 
Formation

Aggtelek–Rudabánya Hills György L���

Folded anhydrite (S����������, L��� [ed.] 2006) Section of a sheath fold in thin-bedded gypsum, Alsótelekes, gypsum quarry (NN)

Diapir fold in white-grey banded anhydrite, Alsótelekes, gypsum quarry (PCs)
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Alcapa Megaunit: Zemplén Unit


e Nagytoronya Formation is composed of black shale, slate and metasiltstone with thin meta-anthracite and graphite seams or 
bands and plant remains. It contains sandstone–conglomerate interbeds in its lower part. In some places it also contains a dark grey 
limestone interbed. It was deposited in �uvial, lacustrine or paludal environments. It is an anchimetamorphic rock.


e formation was described in Slovakia, in the Zemplín Hills. According to the current scienti•c opinion in Slovakia, 
the lower part of the Nagytoronya Formation corresponds to the Luhy•a Formation, while its upper part corresponds to the 
lower part of the T••a Formation in Slovakia.
�ickness: 10–300 m
Age: late Carboniferous based on macro�ora
References: F	���  1994, P��������� in G�����, B���� (ed.) 2004


e Kistoronya Sandstone Formation consists of grey, •ne-grained sandstone with thin conglomerate and black shale interbeds. It 
was deposited in a �uvial–paludal environment. 
e formation was described in Slovakia, in the Zemplín Hills. According to the 
current scienti•c opinion in Slovakia, it corresponds to the upper part of the T••a Formation in Slovakia.
�ickness: approximately 400 m
Age: late Carboniferous based on micro�ora
References: F	���  1994, C������ 2005

ntC2

kC2

Nagytoronya Formation

Kistoronya Sandstone 
Formation

Tokaj Mts.,
Zemplín Hills (Slovakia)

Tokaj Mts, Nyírség

László P���������

Tibor S����������

Plant fossils in carbonaceous metasandstone, Ve•ká T••a (Slovakia), 
waste dump of an anthracite exploration adit (mine entrance, NN)

Metasandstone and metasiltstone (Luhy•a Fm.), Ve•ký Kazimír 
(Slovakia), quarry (NN)

Slate with black shale interbeds, Fels�regmec Fr–2 well, 127.1–129.6 m (LZ)
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Alcapa Megaunit: Zemplén Unit


e Kásó Formation is composed of red, greenish grey and variegated sandstone and conglomerate with thin, dark grey 
clay and siltstone interbeds. It was deposited in a �uvial–�oodplain–paludal environment. Within the clastic succession, 
porphyritic (sanidine, quartz and biotite) and heavily altered pyroclastic rocks (with relatively few crystals) appear in two 
horizons. 
e formation was described in Slovakia, in the Zemplín Hills. According to the current scienti•c opinion in 
Slovakia, the Kásó Formation corresponds to the Cejkov Formation in Slovakia.
�ickness: drilled thickness is >260 m
Age: early Permian based on stratigraphic position and data from Slovakia
References: F	���  1994, B������, B�������� in B�����, J�
��� (ed.) 1998, C������ 2005


e Kisbári Formation is a succession consisting of red and 
variegated (red, grey) sandstone, with polymict conglomerate in 
its lower part. It formed in a �uvial environment. 
�ickness: approximately 100 m
Age: middle–late Permian based on stratigraphic position and 
references from Slovakia
References: J�
���  in B�����, J�
��� (ed.) 1998

kP1

kbP2–3

Kásó Formation

Kisbári Formation

Tokaj Mts.

Tokaj Mts.

György M������

György M������

1 cm

Very coarse-grained, gravelly sandstone Malá Bara–Becsked (Slovakia),  
quarry (NN)

Micaceous quartz sandstone, Fels�regmec, N side of Mátyás Hill (LZ)
Plagioclase and altered volcanic glass shards in a pyroclastic rock, 
Ladmovce (Slovakia) ZO–10 well, 735 m (RVA)



87

Mid-Hungarian Megaunit

Tr: Triassic, D: Devonian, E: Early, L: Late, Kas.: 
Kasimovian, Sak.: Sakmarian, Road.: Roadian, Word.: 
Wordian, Capitan.: Capitanian, Wuch.: Wuchiapingian, 
Chang.: Changhsingian, S F: Semjénháza Formation
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Lithostratigraphic units of the Mid-Hungarian Megaunit
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Mid-Hungarian Megaunit: Mid-Transdanubian Unit


e Tornyiszentmiklós Slate Formation is formed of dark grey to black, predominantly foliated, muscovite-rich siltstone 
with interbeds of marly slate and sandstone, high organic matter content and “rounded” coal grains. It is interpreted as 
distal marine molasse. With the appearance of carbonate beds and lenses, it gradually transitions into the Lower Permian 
Trogkofel Formation. It is an anchimetamorphic rock.
�ickness: its full thickness is unknown, the Újfalu U–I well penetrated it up to 231 m thickness (4072–4303 m).
Age: probably late Carboniferous based on its stratigraphic position
References: R�������� F���������� 2004


e Trogkofel Formation comprises anchimetamorphic, 
dark grey-black slate, siltstone and light grey, very •ne-
grained sandstone with dark grey, clayey interbeds and reef 
limestone breccia bodies. It formed on a shallow marine, 
clastic–carbonate shelf with patch reefs. Its stratotype is the 
3859–4072 m interval of the Újfalu U–I well.
�ickness: its greatest thickness is 240 m (Buzsák Bu–5 well)
Age: early Permian, based on algae and foraminifera
References: F	���  1990, R�������� F���������� 2004

tsC2

tP1

Tornyiszentmiklós Slate 
Formation

Trogkofel Formation

South Zala

South Zala

Erzsébet R������- 
F����������

György M������,
Erzsébet R������- 
F����������

Characteristic texture of the sandstone, Újfalu U–I well, 3946 m, 
XPL (SzB)

Biogenic limestone with reef elements, Újfalu U–I well, 3880 m, 
XPL (SzB)

Reef limestone and sandstone, Újfalu U–I well, 3880 m, XPL (SzB)
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Mid-Hungarian Megaunit: Mid-Transdanubian Unit

The Gröden Sandstone Formation is composed of weakly foliated, variegated, black, dark grey claystone, laminated 
sandstone, sandy, clayey siltstone, dark greenish grey sandstone, silty claystone as well as red and purple sandstone. It 
formed in a terrestrial, fluvial environment.
�ickness: 200–300 m according to the Újfalu U–I well
Age: middle–late Permian based on sporomorphs
References: R�������� F���������� 2004


e Semjénháza Formation comprises anchimetamorphic, carbonate siliceous slate, sericite schist, metasandstone, schistose limestone 
and dolomite, with anhydrite and gypsum interbeds in places. It formed in a shallow marine lagoon.
�ickness: approximately 350–700 m in the Semjénháza Sem–2 and Sem–3 wells
Age: late Permian, classi•cation is based on stratigraphic position and lithostratigraphic analogies
References: R�������� F���������� 2004

gP2–3

seP3

Gröden Sandstone 
Formation

Semjénháza Formation

South Zala

South Zala

Erzsébet R������- 
F����������

Erzsébet R������- 
F����������


e formation in the Semjénháza Sem–2 well, 
core No. 13, 3241.5–3247.0 m (LZ) 

Characteristic thin section photomicrograph of the Gröden Sandstone, Újfalu U–I well, 3523 m (left: PPL, right: XPL) (SzB)
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Mid-Hungarian Megaunit: Mid-Transdanubian Unit


e Tab Dolomite Formation is formed of grey, dolomitic limestone, brownish grey dolomite, black claystone, grey dolomitic limestone 
breccia, red siltstone, red and purple limestone, dolomitic limestone and siltstone beds. Siliciclastic and carbonate sedimentation tend 
to dominated alternately and are very rarely separated completely. Carbonate beds are mainly dolomitic, with dark grey or black 
claystone •lms on their bedding planes and in •ssures. Its microfacies is heavily recrystallised, sparry-microsparry dolomite, sparry-
microsparry, intraclastic, intrabioclastic limestone, dolomitic limestone. It formed in a shallow marine environment.
�ickness: its entire thickness can be estimated as 100–150 m based on the Újfalu U–I and the Tab T–1 wells
Age: late Permian based on calcareous algae and foraminifera
References: F	���  1990, R�������� F���������� 2004

taP3

Tab Dolomite 
Formation

Somogy, South Zala Erzsébet R������- 
F����������

Characteristic thin section photomicrograph of the Tab Formation, Újfalu U–I well, 3369–3372m, XPL (SzB)

Characteristic thin section photomicrograph of the Tab Formation, Újfalu U–I well, 3218 m, XPL (SzB)
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Mid-Hungarian Megaunit: Szendr�–Uppony Unit


e bluish grey, metasomatic version of the Dedevár Limestone Formation is a relatively well crystallised limestone with pink-brownish 
shade and thin (cm–dm thick) lydite interbeds. It formed in a pelagic basin. It was then subjected to low grade Alpine metamorphism.
�ickness: from a few metres up to 20 m
Age: early Carboniferous based on conodonts
References: F	���  1994, K�����  1992, K������� 2004


e Lázbérc Formation is composed of the alternation of bluish grey, bedded limestone, subordinately calcareous slate and 
grey slate, with foliated marl in places. It contains sporadic crinoid fragments. It was deposited in a basin and had been 
subject to low grade Alpine metamorphism.


e Derennek Member forms a single, thin, easily traceable strip on the southern part of the area occupied by the Lázbérc 
Formation. It comprises mostly massive or very thick-bedded, grey, medium–very coarse-grained (gravelly) metasandstone 
and conglomerate with limestone, lydite and quartzite pebbles of a few centimetres in size. It also contains greyish blue, sandy 
and crinoidal limestone with sporadic foraminifera that cannot be identi•ed more speci•cally. Its relationship with other 
rocks of the Lázbérc Formation is unclear.
�ickness: 200–300 m
Age: early Carboniferous based on conodonts
References: K�����  1992, F	��� 1994, K������� 2004

dC1

lC1

Dedevár Limestone 
Formation

Lázbérc Formation

N part of the Uppony Hills  
(Lázbérc Subunit)

N part of the Uppony Hills  
(Lázbérc Subunit)

Sándor K�����

Sándor K�����

Steeply dipping bedding planes and schistosity planes in the Lázbérc 
Limestone, SW side of Bugyog Hill (KB)

Folded, thick-bedded limestone and siliceous slate beds, Uppony, N 
bank of the Lázbérc reservoir (PCs)

Folded, thick-bedded limestone, Uppony, N bank of the Lázbérc 
reservoir (KB)

Mullions on folded bedding planes of the formation, E bank of the 
Lázbérc reservoir (KB)
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Mid-Hungarian Megaunit: Szendr�–Uppony Unit


e Élesk� Formation is an olistostrome with a matrix of grey and 
brownish grey, calcareous shale, marl, calcareous metasiltstone 
and very •ne-grained sandstone with Devonian pelagic limestone 
olistoliths. Bluish grey limestone olistoliths are a few metres in 
size, their microfacies is mostly Styliolina-bearing microsparite. 

e age of the formation and its relationship with the rocks of the 
surrounding Tapolcsány Formation is unknown. It underwent 
low grade Alpine metamorphism.
�ickness: less than 50 m
Age: probably Carboniferous based on its interpretation from a 
structural evolution aspect (Variscan �ysch)
References: K�����  1992, F	��� 1994


e Verebeshegy Limestone Formation is formed of bluish grey–dark grey, in places brownish, well-bedded, locally siliceous, 
medium and •ne-grained limestone with distinct beds, containing crinoid fragments locally. It formed in a basin environment. 
e 
Kopaszhegy Limestone Member, not exceeding a few metres in thickness, is grey or brown, medium or •ne-grained limestone, 
containing abundant crinoid skeletal fragments. 
e rocks of this formation underwent low grade Alpine metamorphism.
�ickness: a few tens of metres
Age: early Carboniferous (early Visean) based on conodonts
References: K�����  1992, F	��� 1994, K������� 2004

eC

vC1

Élesk� Formation

Verebeshegy Limestone 
Formation

S part of the Uppony Hills  
(Tapolcsány Subunit)

N part of the Szendr� Hills  
(Rakaca Subunit)

Sándor K�����

Sándor K�����


e folded internal structure is indicated by coarse crystalline calcite 
veins that are pre-tectonic relative to foliation, Abod, Abod Valley (KB)

Distal turbidite (Szendr� Phyllite) overlying the basinal Verebeshegy 
Limestone, Rakacaszend, road curve (PCs)

Styliolina sections from the olistoliths of the Élesk� olistostrome  
M: 60x (F	��� 1994)



94

Mid-Hungarian Megaunit: Szendr�–Uppony Unit


e Szendr� Phyllite is a dark grey or black phyllite succession. Its lower part is formed of graded sandstone, metasandstone, 
limestone olistostrome and allodapic limestone beds (Meszes Member). 
e material of limestone olistostromes is 
predominantly from the Verebeshegy Limestone and the Rakaca Marble. 
e middle part of the formation is composed of 
sandstone turbidites (Pestavölgy Member), while its upper interval is nearly monotonous phyllite (Palabánya Member). 

e deep marine turbidite (Variscan �ysch) succession underwent low grade Alpine metamorphism.
�ickness: 500–600 m
Age: Carboniferous based on conodonts identi•ed in olistoliths 
and allodapic limestones
References: K�����  1992, F	��� 1994, K����� in B�����, 
J�
��� (ed�)  ­­€, S����������, L��� (ed�) ‚ƒƒ„

sdC
Szendr� Phyllite 

Formation
Szendr� Hills  

(Rakaca and Abod Subunits)
Sándor K����� ,
Balázs K�������

Tight fold in a section perpendicular to lineation and foliation on the 
cut surface of the rock specimen, Gadna (KB)


ick-bedded metasandstone with the section of a deep marine 
sandstone channel, Meszes, Templom Hill (PCs)

Pseudo-bedding produced by the banded arrangement of constituents 
in the Szendr� Phyllite, Rakaca, Bátori Valley (KB)

Heavily folded, graphitic phyllite, Szendr�, Billér Hill, “shale” 
quarry (VZs)
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Mid-Hungarian Megaunit: Bükk Unit


e Zobóhegyese Formation comprises black, clayey, very 
•ne-grained sandy siltstone with sandstone beds and 10–40 m 
thick interbeds of dark grey limestone (Mártusk� Limestone 
Member). No fossils are known in the rock other than crinoid 
fragments. It formed in a basin environment. It was subject 
to foliation as a result of Alpine, anchizonal metamorphism.
�ickness: approximately 400 m
Age: probably late Carboniferous based on its stratigraphic position
References: K�����  in P������, B���� (eds) 2005


e Szilvásvárad Formation is a turbidite succession composed of the cyclic 
alternation of dark grey, black, thin-bedded sandstone–siltstone–claystone with 
interbeds of •ne-grained, polymict conglomerate and gravelly sandstone. It is a 
deep marine turbidite. It was subject to foliation as a result of Alpine, anchizonal 
metamorphism.
�ickness: exceeds 1000 m
Age: probably late Carboniferous based on its stratigraphic position
References: F	���  1994, K����� , H���  in B�����, J�
���  (eds) 1998, K�����  in 
P������, B���� (eds) 2005

zC2

sC2

Zobóhegyese Formation

Szilvásvárad Formation

NW Bükk Mts.

N Bükk Mts.

Sándor K����� ,
Balázs K�������

Sándor K����� ,
Balázs K�������

Limestone beds near Nagyvisnyó, in the E side of Bán Valley (NN)

Recumbent fold in sandstone and siltstone beds, Mályinka, Moldva Valley (NN)

Foliated siltstone with sandstone beds, Nagyvisnyó, Taró Valley (VZs)

Foliated claystone, siltstone, Nagyvisnyó, Nagy 
Valley (VZs) 
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Mid-Hungarian Megaunit: Bükk Unit


e Mályinka Formation is formed of the alternation of dark 
grey, black sandstone, siltstone and claystone with polymict 
quartzite conglomerate lenses and beds (Taróf� Conglomerate 
Member). 
e 10–50 m thick limestone bodies that occur 
in several horizons are composed of light grey, dark grey 
limestone with algal, coral, crinoidal and fusulinid facies 
(shallow water: Kapubérc Limestone Member, deeper water: 
Csikorgó Limestone Member). It formed in a shallow marine 
environment. It was subject to foliation as a result of Alpine, 
anchizonal metamorphism. 
is formation is similar to the 
Derennek Member from the Uppony Hills.
�ickness: 400 m
Age: late Carboniferous, mainly based on Fusulinids
References: F	���  1994, K����� , H���  in B�����, J�
���  
(eds) 1998, P������, B���� (eds) 2005

mC2Mályinka Formation N Bükk Mts. Pál P������

Left: coral-bearing boundstone with limestone lenses (KB)
Right: coral fossil in limestone, Nagyvisnyó, Taró Hill (NN)

Poorly bedded conglomerate (Taróf� Mb.), Nagyvisnyó, Berenás 
ridge (KB)

Folded limestone beds, Mályinka, Torma Valley (NN)

Vertical limestone beds, Garadna, Hetemér Valley (NN)
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Mid-Hungarian Megaunit: Bükk Unit

he Szentlélek Formation is a •ne-grained siliciclastic and evaporite succession. It is composed of two members. 
e lower 100–300 
m of the formation is whitish grey, green, red, purple mottled sandstone and siltstone (Farkasnyak Sandstone Member). It was 
deposited in lakes on a coastal plain. 
e upper, 120–150 m thick part is composed of green claystone, dolomite, gypsum–anhydrite. 

e top and the bottom of the interval is marked by red striped, green claystone while the middle part is formed of the frequent 
alternation of green claystone, dolomite and gypsum–anhydrite beds and an algal–foraminifera limestone interbed in the middle of the 
succession (Garadnavölgy Evaporite Member). It formed in arid climate in an isolated lagoon and in shallow marine environment.
�ickness: 220–450 m
Age: probably middle Permian based on its stratigraphic position
References: F	���  1994, K����� , H���  in B�����, J�
���  (eds) 1998, K�����  in P������, B���� (eds) 2005


e Nagyvisnyó Limestone Formation comprises thick-bedded, 
black limestone with marl and calcareous marl interbeds. Its 
lower part is predominantly dolomitic. It contains a rich shallow 
marine micro- and macrofauna and micro�ora assemblage. It 
formed on a carbonate shelf in a shallow marine environment.
�ickness: 300 m
Age: late Permian based on rich fossil assemblage (calcareous 
algae, foraminifera, ostracods and corals)
References: K����� , H���  in B�����, J�
���  (eds) 1998, 
F	���  1994, K�����  in P������, B���� (eds) 2005

sP2

nP3

Szentlélek Formation

Nagyvisnyó Limestone 
Formation

N Bükk Mts.

N Bükk Mts.

Pál P������

Pál P������

1 cm

Limestone lens (boudinage) in claystone, Lillafüred, Garadna 
Valley (NN)

Claystone beds in the road cut near “Pisztrángos”, Garadna 
Valley (NN)

Limestone containing coral fragments (Waagenophyllum indicum), 
Miskolc-Ómassa, Nyárjú Hill, road cut (PCs)

Zigzag fold in the bedded Nagyvisnyó Limestone with clay interbeds, 
Nagyvisnyó, Mihalovits quarry (BT)
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Tisza Megaunit

Tr: Triassic, D: Devonian, E: Early, L: Late, Kas.: Kasimovian, 
Sak.: Sakmarian, Road.: Roadian, Word.: Wordian, Capitan.: 
Capitanian, Wuch.: Wuchiapingian, Chang.: Changhsingian
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Lithostratigraphic units of the Tisza Megaunit
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Tisza Megaunit


is plutonic rock body was formed by magma mixing. It is predominantly composed of medium grained, red granite or grey 
monzogranite containing mainly microcline megacrystals. Its composition represents a transition from granite-monzogranite towards 
granodiorite and, in some cases, syenogranite. It also contains hybrid rocks such as quartz syenite, quartz monzonite and quartz diorite, 
while their leucocratic versions are leucocratic lenses, dykes, segregations and small plutonic bodies. Monzogranite and hybrid rocks 
contain ma•c, amphibole and/or biotite-rich rock bodies of varying size with mainly monzonite, in some cases diorite, quartz diorite 
or syenite composition that may also contain clinopyroxene. All rock types are crosscut by late magmatic leucocratic dykes (aplite, 
pegmatoid). 
e complex had been subject to greenschist facies metamorphism after magma crystallisation, which caused the foliation 
of the rock to highly varying spatial extent and formed thin mylonitic shear zones.
�ickness: the vertical extent of the rock body is unknown, the wells explored its upper, approximately 500 m 
Age: the intrusion is early Carboniferous (337.5±1.1 Ma) based on radiometric dating (zircon U–Pb point measurements); 
metamorphism occurred during the cooling phase of the intrusion. 
References: B���  1984, B��� et al. 2000, K�����, K������� 2004, G�����  2006, B����, G����� (eds) 2009, K������� et al. 2010

MC1

Mórágy Metagranite 
Complex

Mórágy Block, W Mecsek,  
Danube-Tisza Inter�uve  

(Mecsek Unit)

Edit K�����,
Balázs K�������

Monzogranite texture consisting of oriented biotite and quartz as an 
indicator of metamorphism, Bátaapáti Üh–3 well, 106.5 m, XPL, the 
long side of the image is 4.25 mm (KE)

Characteristic texture of a ma•c rock bodies. An amphibole aggregate 
in amphibole-bearing quartz diorite, Bátaapáti Üh–44 well, 151.3 m, 
XPL, the long side of the image is 4.25 mm (KE)

Typical monzogranite, crystallised from felsic melt with small 
ma•c inclusions (yellow marks represent a scale of one metre each), 
Mórágy (GZ)

Hybrid rock formed by the imperfect mixing of ma•c and felsic melt, 
with a ma•c inclusion and a leucocratic dyke at the bottom. Mórágy, 
geodetic reference point (GZ)

Core scanning image of the Mórágy granite, Bátaapáti Üh–2 well, 282.41–283.08 m (MGy)
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Tisza Megaunit

This formation, formerly called Szalatnak Syenite Porphyry, is known from the Szalatnak Sza–3 and –4 wells in 
South Transdanubia. Felsic igneous (syenitoid) rocks intruded the Silurian Szalatnak Slate Formation, forming small 
(maximum 20–70 m intersected thickness) rock bodies (subvolcanic intrusion, dyke?) that have a contact zone with 
the host slate. By macroscopic description, the light grey or grey rocks can be divided into two groups: aphanitic, 
phenocryst-poor and aphanitic-phanerocrystalline, phenocryst-rich rock varieties. According to modal composition, 
the dominant rock type is monzonite, while the chemical composition determines syenite and monzonite. Main rock-
forming minerals are K-feldspar (sanidine, orthoclase, subordinately microcline), plagioclase and biotite with a small 
proportion of quartz and altered pyroxene in the microcrystalline groundmass. Common accessories are zircon and 
apatite but opaque minerals also occur. Its radiometric age is 320–332 Ma (Rb–Sr) and 335±2.7 Ma (zircon U–Pb 
point measurement; Lukács 2017, personal communication).
�ickness: 20–70 m intersected thickness
Age: early Carboniferous
References: F	���  1994, S���������� in B�����, J�
��� (eds) 1998, S��������� 2017, M������� et al. 2018


e Téseny Sandstone Formation is composed of the alternation of dark grey–black, organic-rich claystone or slate, siltstone, 
polymict sandstone and conglomerate. It locally contains thin coal bands (anthracite). 
e source area of clastic grains is 
dominated by felsic volcanic rocks, as well as sedimentary and metamorphic rock types. Coali•ed plant remains (ferns, seed 
ferns, horsetails) suggest that sedimentation occurred in �uvial environment of a braided river divided by mosaic �oodplain 
areas, with the temporary formation of bogs. 
e formation underwent very low grade (anchizonal) metamorphism.
�ickness: up to approximately 1500 m
Age: late Carboniferous (Bashkirian–Moscovian) based on macro�ora 
References: H������, R������� B������� 1976; J�
���  in B�����, J�
��� (eds)  1998; V���� et al. 2003, 2007; F�����, V����  2020

(SZ)C1

tC2

Szalatnak Syenite

Téseny Sandstone 
Formation

N foreland of Mecsek  
(Mecsek Unit)

Görcsöny Ridge,
Dráva Basin

(Villány–Bihor Unit)

Andrea V����

Andrea V����

200 µm

K-feldspar phenocryst in microcrystalline groundmass, Szalatnak Sza–
3 well, 543.0 m, XPL (RVA)

A rock variant with porphyritic microholocrystalline texture, Szalatnak 
Sza–3 well, 545.0 m (RVA)
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e Túrony Formation, formerly called “Permo-Carboniferous beds” and then “Túrony Metasandstone Formation” is known only 
from a single well (Túrony T–1). It consists predominantly of the alternation of reddish brown, mica-rich siltstone and claystone 
(the siltstone being foliated to varying extents), with a minor proportion of sandstone, greenish clay marl and thin tu†te interbeds. 
Ochre yellow–brown carbonate concretions are common in •ne grained rocks. Bedding planes preserved amphibian footprints and 
plant impressions, as well as desiccation cracks and raindrop impressions. It formed in arid-semiarid climate, in an alkali lacustrine 
or lakeshore environment. Vitrinite re�ectance and illite crystallinity data suggest that it underwent very low grade (anchizonal) 
metamorphism which is re�ected macroscopically in foliation to varying extent.
�ickness: its drilled thickness is approximately 280 m
Age: late Carboniferous – early Permian based on amphibian footprints and stratigraphic analogy
References: B�������� S���� 1975, F	���  1994, J�
��� in B�����, J�
��� (eds) 1998, V���� et al. 2008, V���� 2009, 
V����, R������  2009

tuC2–P1Túrony Formation N foreland of the Villány Hills 
(Villány–Bihor Unit)

Andrea V����

Typical clastic grains of a polymict sandstone, Bogádmindszent 
Bg–1 well, 955.6 m (RVA)

Ochre yellow carbonate concretion in claystone, Túrony T–1 well, 
1225 m (RVA)

Polymict conglomerate, Diósviszló Dvsz–3 well, 1203 m (RVA)

Alternation of claystone and micaceous siltstone, Túrony T–1 well, 
1298 m (RVA) 
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e Nagyk�rös Sandstone Formation is formed of grey, dark grey, •ne and medium-grained sandstone and siltstone slate with 
anthracite grains deposited as an intramontane, �uvial molasse. It is a slightly sheared rock body, tectonically wedged in the 
Mórágy Complex. It is only known from wells in the Great Hungarian Plain near Nagyk�rös.
�ickness: its drilled thickness is over 250 m
Age: late Carboniferous based on stratigraphic analogies
References: F	���  1994, S���������� in G����� (ed.) 996, J�
���  in B�����, J�
��� (eds) 1998


e Korpád Sandstone Formation comprises a predominantly red, clastic sedimentary rock assemblage of varying thickness 
and diverse lithology (claystone, siltstone, sandstone, conglomerate and/or breccia), deposited on an alluvial fan and plain. 
Based on the source area of clastic particles and the nature of soil formation processes, which are characteristic of •ne-grained 
rocks, two subtypes can be distinguished: 1) In the facies associated with pyroclastic rocks (Gy�r�f� Lapilli Tu� Formation), 
framework grains are mainly mineral fragments (quartz, feldspar) and volcanic lithic fragments. Septarian carbonate 
concretions (calcite, dolomite) and rhyzoconcretions formed in the claystone indicate intense evaporation and relatively 
dry (arid, semiarid) climate. 
e rocks of this subtype underwent low grade Alpine metamorphism near Kelebia. 2) 
e 
stratigraphic position of the other subtype in the northern foreland of the Villány Hills is uncertain. 
is subtype is associated 
with a breccia rich in metamorphic lithic fragments. It is composed of red (hematite-cemented), intensely bioturbated, •ne-
grained, mica-rich rock varieties (siltstone, sandstone). 
is facies indicates a relatively wet (humid) environment.
�ickness: maximum a few hundred metres
Age: early–middle Permian based on sporomorphs and its stratigraphic position
References: F	���  1994; B������, B�������� S���� in B�����, J�
��� (eds) 1998; V���� et al. 2012, 2013, 2014; 
V����, R������ 2014

nkC2

nkC2

Nagyk�rös Sandstone 
Formation

Korpád Sandstone 
Formation

Danube-Tisza Inter�uve  
(Mecsek Unit)

S Transdanubia, S part of the  
Great  Hungarian Plain 

(all three units)

Tibor S����������

Andrea V����

5 mm5 mm

200 µm 200 µm

Spherulitic, volcanic lithic fragment in sandstone cemented by 
haematite and dolomite, Gy�r�f�, well No. 9015, 257.3 m (RVA)

Common texture of polymict sandstone rich in volcanic lithic 
fragments, Gy�r�f�, well No. 9015, 298 m (RVA)

Carbonate nodules and concretions in red claystone, Boda, structural 
exploration well No. XV, approx. 2105 m (RVA)

Carbonate accumulation with septarian concretions in red claystone, 
Boda, structural exploration well No. XV, approx. 2105 m (RVA)
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e Gy�r�f� Lapilli Tu� Formation comprises greyish 
purple, greyish and reddish brown, silica-rich pyroclastic 
rocks (predominantly welded lapilli tu�) with subordinate 
felsic e�usive and subvolcanic rocks. Porphyritic constituents 
are quartz, K-feldspar, plagioclase, biotite (subordinately 
altered pyroxene). Pyroclastic rocks contain mm–cm sized, 
recrystallised pumice and altered, elongate, �attened •amme.

Occurrences in South Transdanubia are crystal-rich rocks 
with rhyodacite–dacite composition while the relatively 
crystal-poor rock varieties known from the basement of 
the Great Hungarian Plain have rhyolitic composition. 
e 
rocks of the formation underwent very low grade Alpine 
metamorphism near Kelebia. 
e rocks represent pyroclastic 
�ow deposits formed by Plinian eruptions (ignimbrites) 
and, subordinately, e�usive rocks.
�ickness: highly variable, usually less than 150 m; it can be up to 
several hundreds of metres in the northern foreland of the Villány 
Hills, likely due to structural reasons (e.g. tectonic repetition, 
steeply dipping beds)
Age: middle Permian (approximately 268–260 Ma) based on 
zircon U–Pb point measurements
References: F	���  1994; B������, B�������� S����  in 
B�����, J�
��� (eds) 1998; H����� et al. 2015; S��
�����  
et al. 2016, 2017, 2020b, 2020c

gyP2

Gy�r�f� Lapilli Tu�  
Formation

S Transdanubia, S part of the  
Great Hungarian Plain (all three units)

Máté S��
�����,
Andrea V����,
Réka L�����

200 µm

Characteristic porphyritic texture of the Gy�r�f� Lapilli Tu� Formation 
with predominantly hypidiomorphic phenocrysts and altered pumices, 
Peterd Pe–1 well (SZM)

Characteristic macroscopic appearance of the lapilli tu�: �attened and 
altered pumices in crystal-rich groundmass, Gy�r�f� (RVA)

Greyish purple, crystal-rich lapilli tu�, Gy�r�f�, Istenkút (RVA)

Idiomorphic, slightly resorbed quartz crystal, Szava Sz–1 well (SZM)
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e Cserdi Formation is a reddish brown, weakly bedded, unsorted sedimentary succession composed of rhythmic alternation 
of conglomerate and typically very coarse-grained (subordinately silty) sandstone with siltstone locally. It contains pyroclastic 
interbeds that cannot be identi•ed macroscopically. Pebbles 
are mainly rhyolite, less frequently quartz–quartzite, granite 
or metamorphic rocks. 
ey are subangular–subrounded. It 
formed in a �uvial environment.
�ickness: 1000 m
Age: middle Permian based on sporomorphs of the overlying 
succession
References: J�
���  1964, B������, B�������� S���� in B�����, 
J�
���  (eds) 1998, V���� 2009, B����, S���
��� 2009


e Boda Claystone Formation comprises 
reddish brown claystone, silty sandstone, 
siltstone, albitolite with interbeds of 
sandstone, siltstone, then dolomite, 
dolomite marl and dolomitic siltstone. 

ese interbeds are less frequent upwards 
in the succession. It has carbonate or 
albitic cement. Four members can be 
distinguished based on their lithofacies. 

e �rház Member  transitions from 
the underlying Cserdi Formation. It is 
composed of brown, reddish brown, mica-
rich, cross-bedded sandstone with brown 
siltstone and green claystone interbeds. 

e overlying F�z Member is composed 
of reddish brown, unstratified, silty 
claystone, clayey siltstone locally with •ne 
mica. Interbeds include cross-laminated 
siltstone with ripple marks and micaceous 
bedding planes, very •ne-grained, thin 
and thick sandstone beds, less frequently 

cP2

boP2

Cserdi Formation

Boda Claystone 
Formation

South Transdanubia
(Mecsek and Villány–Bihor Units)

West Mecsek (Mecsek Unit) 

Gyula K�����

Gyula K�����,
Amadé H�����

Outcrop of the …rház Member near the Boda guard house (KGy)

Conglomerate rich in volcanic rock clasts, Boda, structural exploration 
well No. XV (RVA)

Pores between volcanic lithic fragments are •lled by altered quartz variety 
(opal), Boda, structural exploration well No. XV, 1915.6 m (RVA)
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e K�vágósz�l�s Sandstone Formation is a �uvial, upwards •ning siliciclastite, composed of the alternation of conglomerate, 
feldspathic sandstone, siltstone and claystone beds. Its gravel material is mainly rhyolite, quartz-quartzite and metamorphic 
rocks, mainly cemented by carbonate. It can be divided into four members (of partly heteropic facies) and one bed. 
e Bakonya 
Sandstone Member (“variegated succession”) is a �uvial succession composed of mainly red (subordinately grey and green) 
conglomerate, sandstone and siltstone. 
e K�vágótöttös 
Sandstone Member (“grey succession”) is mainly grey-dark 
grey, ranging from conglomerate to claystone in grain size. It was 
deposited in �uvial environments, mainly in bogs and oxbow 
lakes. It also contains coal bands. 
e green Kajdácsvölgy 
Bed (“green sandstone, mineralised strata”), commonly 
containing uranium mineralisation, typically formed at the 
upper boundary of the K�vágótöttös member by diagenetic 
processes. 
e Cserkút Sandstone Member (“overlying red 
sandstone”) is a red, cross-bedded, gravelly, thick-bedded 
sandstone, typically a channel •lling sediment. 
e coarse-
grained, unsorted, unstrati•ed Tótvár Sandstone Member 
(“purple gravelly succession”) contains mainly rhyolite pebbles. 
It was deposited in the fans of intermittent watercourses.
�ickness: 150–1400 m
Age: late Permian – Early Triassic based on sporomorphs
References: B������, B��������  S���� in B�����, J�
���  (eds) 1998

dolomitic claystone and siltstone beds. It shows nodular–granular weathering. 
e uppermost thick sandstone bed is overlain 
by the Dombó Member, which consists of unstrati•ed, brick-red claystone and silty claystone, showing nodular–granular 
weathering. It contains no mica. It is characterised by laminated, locally cross-laminated interbeds of dolomitic siltstone, dolomite 
marl and dolomite with desiccation cracks. Septarian dolomite concretions also occur.  
e succession of the Dombó Member 
includes claystone beds with a maximum of a few metres in thickness, often with authigenic breccia structure. 
ese are greenish 
grey–bluish grey in outcrop and greyish black–dark grey–greenish black in wells, where disseminated pyrite can also be observed. 

e uppermost member, the Nagyvölgy Member, is composed of red, unstrati•ed claystone similar to the Dombó Member. 
However, there are fewer dolomitic interbeds and septarian dolomite concretions in certain horizons are more common. It also 
crumbles into nodules and granules by weathering. 
e upper three members of the formation are characterised by frequently 
occurring cavities of irregular shape, ranging from a few tenths of a millimetre to 3 millimetres in size, •lled by white (mainly albite 
and carbonate) crystals (“albite nests”).


e formation is fossil-poor, it mainly 
contains ichnofossils in the bedded 
intervals. Phyllopods have been identi•ed 
in claystone beds. 
e formation was 
deposited in an intermittent, saline playa 
lake, playa mud�at environment.
�ickness: 1000 m
Age: middle Permian based on its 
stratigraphic position and sporomorphs
References: J�
���  1964; B������ , 
B��������  S���� in B����� , J�
���  
(eds) 1998; V���� et al. 2006; H�����  
2009, 2011; K����� et al. 2010; M���� , 
V����  2012; M���� 2016

kP3–T1

K�vágósz�l�s Sandstone 
Formation

South Transdanubia
(Mecsek and Villány–Bihor Units)

Gyula K�����,
Ágnes B������-S����

Characteristic dolomitic siltstone and dolomitic claystone interbeds of the reddish brown, 
unstrati•ed Boda Claystone in the Alfa drift (top left), in the reference section near the Boda football 
pitch (top right) and in the Boda BAF–2 well, 593 m (bottom: the arrow on the core pointing 
upwards in the succession). 
e interbeds appear to “peel o�” along desiccation cracks. 
ey show 
horizontal, parallel lamination, locally cross-lamination. Laminae are normal graded (KGy)

Red, cross-bedded conglomerate overlain by red siltstone and 
green claystone with plant fossils in the Boda key-section of the 
Bakonya Sandstone (KGy)
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e Begykút Conglobreccia Formation consists of reddish brown, silty, unstrati•ed sandstone with sporadic, angular and subangular 
feldspar and quartz grains and lithic fragments, as well as poorly sorted, unstrati•ed, matrix- and grain-supported conglobreccia. Its 
clastic material is the same as that of the inter•ngering formations. In the BAF–1 well, where it was identi•ed in the greatest thickness, 
it is predominantly derived from metamorphic rocks, mainly gneiss, with a smaller proportion of quartz, feldspar and rhyolite pebbles. 

e sediment was transported by gravity �ows and intermittent watercourses. It is a heteropic facies of the Permian �uvial–lacustrine–
volcano-sedimentary succession in the Mecsek Mts., inter•ngering with it as a basin margin sediment.
�ickness: its greatest known thickness is 250 m
Age: Permian–Early Triassic based on sporomorphs
References: F	���  1994, H������, I������� (eds) 2018

bkP1–T1

Begykút Conglobreccia 
Formation

SE Transdanubia
(Mecsek Unit)

Amadé H�����,
Gyula K�����

Grain-supported and matrix-supported conglobreccia in the succession 
of the Boda BAF–1A well (KGy)

Matrix-supported density �ow sediment with angular grains in a 
drillcore, referred to as “facies X” in uranium exploration (KGy)

Top: intraformational sandstone-conglomerate with siltstone clasts 
and �oodplain siltstone of the Cserkút Sandstone from the Ibafa 
Ib–4 well, Right: core scanning image of the Cserkút Sandstone, 
Ibafa Ib–4 well 427.66–428.20 well (KGy)
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e wells drilled in the southern part of the Battonya High 
penetrated predominantly medium-grained granitoid 
rocks (quartz monzodiorite, granodiorite, monzogranite, 
syenogranite) containing sporadic microcline megacrysts. 

ey predominantly contain amphibole–biotite, muscovite–
biotite or muscovite. Small ma•c inclusions also occur locally. 

e petrological–geochemical characteristics of the complex 
are very similar to the granitoids identi•ed in the Algy� High, 
near Ferencszállás. According to crystal-plastic deformations 
(quartz, biotite) described in core logs and locally identi•ed, 
weakly developed foliation, the granite body was subject to a 
subsequent, low grade metamorphic e�ect.
�ickness: unknown
Age: early Carboniferous, the zircon U–Pb age in granitoid 
samples from the Battonya High is approximately 356 Ma
References: B���  et al. 2012, 2014; B���, P��-M����� 2012; 
P��-M�����  et al. 2001a, b; P��-M�����, K�����  2002; 
S��
�����  et al. 2020c

BC1

Battonya Granite 
Complex

SE part of the Great Hungarian Plain
(Békés–Codru Unit)

Edit K�����,
Balázs K�������,
Máté S��
�����,
Elemér P��-M�����

200 µm 200 µm

Medium-grained, inequigranular, two-mica (biotite + muscovite) 
syenogranite, Battonya K–17 well (SZM)

Medium-coarse-grained, inequigranular, sheared, two-mica 
syenogranite, Battonya–72 well (SZM)

Medium-grained, inequigranular, subhedral, weakly sheared, two-mica 
syenogranite with granular texture, Battonya High (SZM)Granodiorite, Battonya K–10 well, core No. 6, 1072–1073 m (LZ)

Feldspar and quartz inclusions in microcline, XPL (Battonya–48 well, 
core No. 5, 1174–1176 m (RVA)



110

Paleozoic

References

Á���� P. ‡ B����� K��. 1989: 
e age of metamorphism of the Early Alpine type basement, Little Plain, W-Hungary: K-Ar dating of 
K-white micas from very low- and low-grade metamorphic rocks. – Acta Geologica Hungarica 32/1–2, 131–147.

Á����, P., L�����, C�., L�����-F������, G�. ‡ N���, G. 1995: Biotite in a Paleozoic metagreywacke complex, Mecsek Mountains, 
Hungary: conditions of low-T metamorphism deduced from illite and chlorite crystallinity, coal rank, white mica geobarometric and 
microstructural data. – Acta Geologica Hungarica 38/4, 293–319.

B���� Z. 1993: A kisalföldi gyengén metamorf képz�dmények tektonikai min�sítésér�l. – Földtani Közlöny 123/4, 465–500.
B���� Z., G����� L. (eds), C������ G., G������ Z., K����� M., K����� E., K������� L., K������� B., M������ Á., M���� 

G�., M���� I., M����� P., R������ S������ Á. ‡ T•�� G�. 2009: A Mórágyi-rög északkeleti részének földtana. – Magyarország 
tájegységi térképsorozata. Magyarázó a Mórágyi-rög ÉK-i részének földtani térképsorozatához (1:10 000). Magyar Állami Földtani 
Intézet, Budapest, 283 p.

B�������� S����, Á. 1975: Adatok a dunántúli újpaleozóos képz�dmények biosztratigrá•ájához. – Földtani Közlöny 105, 320–334.
B���� G., B�������� B., B����� D., B����� C�., C������ G., G����� L., H��� J., H������ I., J�
��� Á., K����� M., K��� J., K•��� 

J., K���� J., L������� F������ G�., M������ G�., P����� Z�., R������� G�., S���� G. T•�� Á. ‡ T•�� G�. 1990: A Bakony hegység 
földtani képz�dményei. Geology of Bakony mountains (Hungary). Magyarázó a Bakony hegység fedetlen földtani térképéhez 1:50 000. – 
Magyar Állami Földtani Intézet, Budapest, 119 p.

B���•, Z�, M�����, F., L���������, M., B�������
, K., P������, Z. ‡ N�
���, T. 2014: Triassic �uid mobilization and epigenetic lead - zinc 
sul•de mineralization in the Transdanubian Shear Zone (Pannonian Basin, Hungary). – Geologica Carpathica 65/3, 177–194.

B����� I. ‡ J�
��� Á. (eds): Magyarország geológiai képz�dményeinek rétegtana. – MOL Rt. és MÁFI kiadvány, Budapest, 517 p.
B���� S. ‡ S���
��� G�. 2009: A fels�-permi Cserdi Konglomerátum Formáció kavicsanyagának k�zettani és geokémiai vizsgálati 

eredményei (XV. szerkezetkutató fúrás, Ny-Mecsek). – Földtani Közlöny 139/4, 325–340.
B��� G�. 1984: Jelentés a Mecsek nyugati részén el�forduló granitoid k�zetek ásvány- és k�zettani vizsgálatáról. – Kézirat, MÉV adattár.
B���, Gy. 1993: Enclaves and fayalite bearing pegmatitic ˆnests” in the upper part of the granite intrusion of the Velence Mts., Hungary. 

– Geologica Carpathica 44/3, 143–153.
B���, G�. ‡ P��-M�����, E. 2012: Apatite as a petrogenetic indicator of Variscan granitoids in Tisza Mega-Unit (South Hungary). – 

Carpathian Journal of Earth and Environmental Sciences 7, 47–60.
B���, G�., P�����, Z., G��-S���
��, K., K������, U. S. ‡ C������, B. L. 2000: Mineralogical, petrological and geochemical 

characteristics of crystalline rocks of the Üveghuta boreholes (Mórágy Hills, South Hungary). – A Magyar Állami Földtani Intézet Évi 
Jelentése 1999-r�l, 231–243.

B��� G�., K����� F. ‡ U����� J. 2004: Petrochemistry of Variscan granitoids of Central Europe: Correlation of Variscan granitoids of 
the Tisia and Pelsonia terranes with granitoids of the Moldanubicum, Western Carpathians and Southern Alps. A review: part I. – Acta 
Geologica Hungarica 47/2–3, 117–138.

B���, G�., P��-M�����, E. ‡ K�����, F. 2012: Ma•c enclaves in peraluminous Variscan granitoid in the Battonya Unit from Southeast 
Hungary. – Geologia Croatica 65/2, 243–253.

B���, G�., N���, G. ‡ P��-M�����, E. 2014: Allanite and monazite occurrences in variscan granitoids of Tisza Mega-Unit (South 
Hungary). – Carpathian Journal of Earth and Environmental Sciences 9/1, 57–68.

B���� T., C������ G. (ed.), C������ G., D���� A. K������� L. ‡ M������ G�. 1999: A Balaton-felvidék földtana. Magyarázó a 
Balaton-felvidék földtani térképéhez, 1: 50 000. Magyar Állami Földtani Intézet, 257 p.

B���� T. ‡ F���� L. (ed.) 2008: A Vértes hegység földtana. Magyarország tájegységi térképsorozata. Magyar Állami Földtani Intézet, 
Budapest, 367 p.

B���� T. ‡ G����� L. (eds) 2004: Javaslatok Magyarország földtani képz�dményeinek litosztratigrá•ai tagolására. A Magyar Állami 
Földtani Intézet Évi Jelentése 2002, 195–232.

C������ G. (ed.) 1997: Magyarország litosztratigrá•ai alapegységei. Táblázatok és rövid leírások. Magyar Állami Földtani Intézet, 
Budapest, 114 p.

C������, G. 2005: Magyarország és környezetének regionális földtana, I. Paleozoikum–paleogén. – ELTE Eötvös Kiadó, Budapest, 328 p.
D���� A. 1988: A Balatonf�-velencei terület szerkezetalakulása (Tectonics of the Balatonf�-Velence area). – Földtani Közlöny 118, 207–218.
F�����, K. ‡ V����, A. 2020: Paleo�uid Fingerprint as an Independent Paleogeographic Correlation Tool: An Example from 

Pennsylvanian Sandstones and Neighboring Crystalline Rocks (Tisia Composite Terrane, S Hungary). – Geo�uids 2020, Paper: 
3568986, 24 p.

F	��� J. 1990: Magyarország geológiája, Paleozoikum I. – Magyar Állami Földtani Intézet, Budapest, 326 p.
F	��� J. 1994: Magyarország geológiája, Paleozoikum II. – Akadémiai Kiadó, Budapest, 447 p.
G�����, A. 2006: Report on the LA-ICP-MS U-Pb datingof four borehole samples from the Mecsek Mountain granitoids. – Kézirat, 

Magyar Állami Földtani Intézet, Budapest, Tekt. 1304.
G����� L. (ed.) 1996: A földtani térképek jelkulcsa és a rétegtani egységek rövid leírása. – A Magyar Állami Földtani Intézet alkalmi 

kiadványa 187, 172 p.
G����� L. ‡ H������ I. (eds) 2004: A Velencei-hegység és a Balatonf� földtana. Magyarázó a Velencei-hegység földtani térképéhez (1:25 

000) és a Balatonf�–Velencei-hegység mélyföldtani térképéhez (1:100 000). – Magyarország tájegységi térképsorozata, Magyar Állami 
Földtani Intézet, Budapest 316 p.



111

Paleozoic

H��� J. ‡ B���� T. (ed�), C������ L., F���� L., K����� G�., K������� B. 2014: Magyarország prekainozoos medencealjzatának 
földtana. Magyarázó „Magyarország pre-kainozoos medencealjzatának földtani térképéhez”. – Magyar Földtani és Geo•zikai Intézet, 
Budapest, 71 p.

H���, J., B���� T., C������ L., F����, L. ‡ K����� G�. 2010: Magyarország prekainozoos földtani térképe, 1:500 000 – Magyar 
Állami Földtani Intézet kiadványa, Budapest.

H�����, A. 2009: A Cycles and rhythms within the Boda Claystone in the borehole Ib–4. – Central European Geology 52/3–4, 325–342.
H����� A. 2011: Bodai Aleurolit Formáció ciklussztratigrá•ai vizsgálata. – Kézirat, Doktori értekezés, PTE, Földtani Tanszék, 134 p.
H������ R. ‡ R������� B������� L. 1976: A baranyai antracittelepes fels�karbon összlet a Siklósbodony 1. és a Bogádmindszent 1. sz. 

fúrás tükrében. – MÁFI Évi Jelentése az 1973. évr�l, 323–361.
H����� T., V���� A. ‡ P��-M����� E. 2015: A Gy�r�f�i Riolit k�zetmintáinak vizsgálata a Mecseki Ércbánya Vállalat ˆVulkanitok, 

etalon kollekció” csiszolatgy�jteményének felhaszná lásával: nyugat-mecseki preparátumok. – Földtani Közlöny 145/1, 3–22.
H���, K. 1998: Lower Triassic storm-dominated ramp sequence in northern Hungary: an example of evolution from homo-clinal through 

distally steepened ramp to Middle Triassic �at-topped platform. – In: W�����, V. P. ‡ B��������, T. P. (eds): Carbonate Ramps. – 
Geological Society, London, Special Publication 149, 315–338.

H������ J. ‡ I������� K. (eds) 2018: BAF-1Af fúrás dokumentáló és értékel� jelentése. – Kézirat, Mecsekérc Adattár, 270 p.
J�
��� Á. 1964: A Mecsek hegység alsóperm képz�dményei. – Kézirat,Magyar Állami Földtani, Geo•zikai és Bányászati Adattár, Budapest.
J������, B. 1957: Geology of the Velence Mts. – Geologica Hungarica series Geologica 10, 166 p.
K�����, E. ‡ K�������, B. 2004. 
e magmatic and metamorphic evolution of the north-eastern part of the Mórágy Block (A Mórágyirög 

ÉK-i részének magmás és metamorf fejl�déstörténete). – A Magyar Állami Földtani Intézet Évi Jelentése 2003, 299–318.
K�����, G�., S���, K., H�����, A. ‡ B��������, E. 2010: Sedimentology of a Permian playa lake: the Boda Claystone Formation, 

Hungary. – Geologos 16/1, 27–41.
K������� B. 2004: Tektonometamorf fejl�dés az upponyi és szendr�i paleozoikumban. – PhD értekezés, ELTE Doktori Iskola, 239 p.
K�������, B., H������, P. ‡ N�
���, T. 2001: Chloritoid schist from the Uppony Mts. (NE Hungary): strucutal and mineralogical-

petrological data on a new occurrence. – Acta Geologica Hungarica 44, 47–65.
K�������, B., G�����, A., K�����, E. ‡ M����, G�. 2010: New LA-SF-ICP-MS U-Pb and Lu-Hf isotopic constraints on the age and 

origin of the Mórágy Granite (Mecsek Mountains, South Hungary). – Acta Mineralogica-Petrographica Abstract series, IMA2010 (20th 
General Meeting of the International Mineralogical Association 21–27 August, Budapest, Hungary), 6, p. 506.

K����� , S. 1992: Stratigraphy of the Szendr�–Uppony Paleozoic (Northeastern Hungary). In: V����, J. (ed.): Special volume to the problems of 
the Paleozoic geodynamic domains. WesternCarpathians, Eastern Alps, Dinarides. – IGCP Project no. 276, Bratislava, 93–108.

K�����, S., S����������, T., Á����, P., B���, G�., L�����-F������, G�., N���
�����, A. 1997: Explanation to the terrane map of 
Hungary. – In: P����������, D. (ed.): IGCP Projekt No. 276 Terrane Maps and Terrane Descriptions. Annales géologiques des Pays 
Helléniques 37 (1996–1997), 245–270.

K����, H. 1984: Muellerisphaera, eine neue Ordung von Mikrofossilien unbekanter systematischer Stellung aus dem Silur und 
Unterdevon von Ungarn. – Geologisch-Paläontologische Mitteilungen 13, 125–148.

L�����-F������, G�., K������, U. 2004: Zircon geochronology of the “Kékkút quartz porphyry”, Balaton Highland, Transdanubian 
Central Range, Hungary. – Acta Geologica Hungarica 47/2–3, 139–149.

M���� Z. 2016: A bodai agyagk� formáció ásvány-k�zettani és geokémiai vizsgálati eredményei. – Kézirat, Doktori értekezés, ELTE, 
Ásvány-K�zettani Tanszék, 130 p. http://teo.elte.hu/minosites/ertekezes2015/mathe_z.pdf

M���� Z. ‡ V���� A. 2012: ˆÍzesít�” a permi Bodai Agyagk� Formáció �skörnyezeti rekonstrukciójához: k�só utáni pszeudomorfózák a 
BAT–4 fúrás agyagk�mintáiban. – Földtani Közlöny 142/2, 201–204.

M������� E., V���� A., S������� F. ‡ M���� Z. 2015: A Horváthertelend–1 fúrásban feltárt paleozoos •nomtörmelékes képz�dmény 
archív vékonycsiszolatainak k�zettani vizsgálati eredményei (Nyugati-Mecsek). – Földtani Közlöny 145/3, 215–228.

M������� E., R������ B., V���� A. ‡ S������� F. 2016: Kisfokú, közepes nyomású regionális metamorfózis nyomai a 
Horváthertelend–1 fúrás metapelites összletében: mikroszöveti és termobarometriai bizonyítékok. – Földtani Közlöny 146/3, 207–222.

M������� E., P��-M����� E., S��������� I. ‡ V���� A. 2018: A Szalatnak–3 fúrás felzikus telérk�zeteinek petrográ•ai vizsgálata. In: 
B������
., C���������� D., G�������� O., K����� C�., P���� Z�., S������� T. ‡ S���• Z�. (eds): Az asztenoszférától az atmoszféráig: 9. 
K�zettani és Geokémiai Vándorgy�lés, absztrakt kötet, Budapest, ELTE Litoszféra Fluidum Kutató Laboratórium, 119–120.

M�������, E., V����, A., R������, B., B���•, Z�., H�����, A. ‡ H�����������, C. A. 2019: Provenance and Variscan low-grade regional 
metamorphism recorded in slates from the basement of the (SW Hungary). – International Journal of Earth Sciences 108/5, 1571–1593.

M�����, F., T����, K. ‡ J����, P. 1995: Crystallization conditions of pegmatites from the Velence Mts., Western Hungary, on the basis 
of thermobarometric studies. – Acta Geologica Hungarica 38/1, 57–80.

M. T•��, T., K�����, G., S�������, F. ‡ D�����, V. 2005: Az Ófalui ˆmigmatit” eredete és deformációtörténete. – Földtani Közlöny 
135/3, 331–353.

O�������, M., U���, P., P���‰, M., K��Š�, M., B�����, I., L�������, A., B����, A-V. ‡ S�����‹, T. 2021: Permian A-type granites of 
the Western Carpathians and Transdanubian regions: products of the Pangea supercontinent breakup. – International Journal of Earth 
Sciences 110, 2133–2155.

O������ J. 1964: Szilur képz�dmények Magyarországon. – Földtani Közlöny 94/1, 3–9.
P���•, G., B�����, K��., K�����, Á. ‡ S�
����, Z. 1967: Rb/Sr check of Assyntian and Caledonian igneous activity and 

metamorphism in NE-Hungary. – Acta Geologica Hungarica 11/1–3, 279–281.
P��-M�����, E. ‡ K�����, G. 2002: Geochemistry and origin of the Battonya Unit granite, SE Hungary. – Acta Mineralogica-

Petrographica, Szeged, 43, 65–69.
P��-M�����, E., K�����, G. ‡ B����, A. 2001a: Petrographical characteristics of Variscan granitoids of Battonya Unit Boreholes (SE 

Hungary). – Acta Mineralogica-Petrographica, Szeged, 42, 21–31.



112

Paleozoic

P��-M�����, E., K�����, G. ‡ B����, A. 2001b: Petrological characteristics of Algy�–Ferencszállás–Makó area granitoids (SE Hungary). 
– Acta Mineralogica-Petrographica, Szeged, 42, 51–58.

P������ P., B���� T. (eds), L��� G�., K����� S., P��������� L. ‡ S���� L. 2005: A Bükk hegység földtana.Magyarázó a Bükk hegység földtani 
térképéhez (1:50 000). – Magyar Állami Földtani Intézet kiadványa, Magyarország Tájegységi Térképsorozata, 284 p.

R�������� F���������� E. 2004: A Közép-dunántúli szerkezeti egység formációi. – Magyar Állami Földtani Intézet Évi Jelentése 2002, 175–188.
S��������� I. 2017: A Szalatnak–3 fúrás magmás k�zeteinek petrológiai vizsgálata. – Kézirat, MSc diplomamunka, Szegedi 

Tudományegyetem, Ásványtani, Geokémiai és K�zettani Tanszék, Szeged, 56 p.
S��
����� M., V���� A., L����� R. ‡ P��-M����� E. 2016: A Gy�r�f�i Riolit Formáció k�zettani vizsgálata a felszíni el�fordulások 

alapján (Nyugati-Mecsek). – Földtani Közlöny 146/4, 335–357.
S��
����� M., V���� A., L����� R. ‡ P��-M����� E. 2017: A Gy�r�f�i Riolit Formáció k�zettani vizsgálatának eredményei a Villányi-

hegység északi el�terében. – Földtani Közlöny 147/4, 357–382.
S��
�����, M., L�����, R., V����, A., D����, I., J•���, S., T���, M., P��-M�����, E., S������, J., G�������, M., S���
���, 

G�. ‡ H������ S�. 2020a: Permian felsic volcanic rocks in the Pannonian Basin (Hungary): new petrographic, geochemical, and 
geochronological results. – International Journal of Earth Sciences 109, 101–125.

S��
�����, M., V����, A., S������, J., P��-M�����, E. ‡ L�����, R. 2020b: Lavas or ignimbrites? Permian felsic volcanic rocks of the 
Tisza Mega-unit (SE Hungary) revisited: A petrographic study. – Central European Geology 63/1, 1–18.

S��
����� M., P��-M����� E. D���� I. ‡ L����� R. 2020c: Variszkuszi granitoidok a Tiszai-f�egységben: új cirkon U–Pb-koradatok. 
In: F	�� J. ‡ K����� E. (ed): Átalakulások, Absztraktkötet p. 81.

S���������� I., L��� G�. (eds), K����� S., G���� J., R•�� L., G������� G�., S���� L., P���� O., R��� Z�., E������� L., Á���� P., N��� 
E., B���� Z�., H����� J. ‡ Z������ T. 2006: Az Aggtelek–Rudabányai-hegység földtana. Magyarázó az Aggtelek–Rudabányaihegység 
1988-ban megjelent 1:25 000 méretarányú fedetlen földtani térképéhez. – Magyarország tájegységi térképsorozata. Magyar Állami 
Földtani Intézet, Budapest, 92 p.

T����, K. 1992: Cordierite andalusite-bearing micaschist from the Garabonc–1 borehole (Central Transdanubia, W. Hungary). Geo - 
thermo-barometry and �uid inclusion study. – European Journal of Mineralogy 6, 1125–1136.

U���, P. ‡ B�����, I. 1994: 
e Velence Mts granitic rocks: geochemistry, mineralogy and comparison to Variscan Western Carpathian 
granitoids. – Acta Geologica Hungarica 37/1–2, 45–66.

U���, P. ‡ O�������, M. 2009: 
e Velence granites, Transdanubic Superunit: a product of Permian A-type magmatism and Alpine overprint 
(results of zircon SHRIMP and monazite EMPA dating). – HUNTEK 2009, Proceedings of the 7th Meeting of the Central European Tectonic 
Studies Group (CETeG) and 14th Meeting of the Czech Tectonic Studies Group (CTS) At: Pécs, Hungary Abstracts, p. 32.

V���� A. 2009: A dél-dunántúli paleozoos–alsó-triász sziliciklasztos k�zetek k�zettani és geokémiai vizsgálatának eredményei. – Kézirat, 
Doktori értekezés, ELTE K�zettan-Geokémiai Tanszék, p. 150. http://teo.elte.hu/minosites/ertekezes2009/raucsikne_varga_a.pdf

V���� A. ‡ R������ B. 2009: Metaüledékes képz�dmények a Tiszai-egység aljzatában: a fels�-paleozoikumi Túronyi Formáció (Szlavóniai–
Drávai-terrénum). – In: M. T•��  T. (ed.): Magmás és metamorf képz�dmények a Tiszai Egységben.GeoLitera, Szeged, 177–192.

V����, A. ‡ R������, B. 2014: Pedogenic calcrete records in southern Transdanubia, Hungary: A brief review with paleoenvironmental 
and paleogeographic implications. – Central European Geology 57/2, 137–151.

V����, A., S���
���, G�., M����, Z. ‡ J•���, S. 2003: Petrology and geochemistry of Upper Carboniferous siliciclastic rocks 
(Téseny Sandstone Formation) from the Slavonian–Drava Unit (Tisza Megaunit, S Hungary) – summarised results. – Acta 
Geologica Hungarica 46, 95–113.

V���� A., R������ B., S���
��� G�. ‡ M���� Z. 2006: A Bodai Aleurolit Formáció törmelékes k�zettípusainak ásványtani, k�zettani és 
geokémiai jellemz�i. – Földtani Közlöny 136/2, 201–232.

V���� A., S���
��� G�., Á������� T., J•��� S., R������ B. ‡ M���� Z. 2007: Complex examination of the Upper Paleozoic 
siliciclastic rocks from southern Transdanubia, SW Hungary – Mineralogical, petrographic, and geochemical study. In: A������, J., 
C�������, S. ‡ J�������, M. J. (eds): Sedimentary Provenance and Petrogenesis: Perspectives from Petrography and Geochemistry. – 
Geological Society of America Special Paper 420, 221–240.

V����, A., R������, B., K����� K��, V. ‡ S���
���, G�. 2008: A fels�-paleozoikumi Turonyi Formáció (Szlavóniai–Drávai-terrénum) 
pelites k�zeteinek ásványtani és k�zettani jellemz�i. – Földtani Közlöny 138/1, 5–20.

V����, A., R������, B. ‡ B���•���, B. 2012: Nodular calcrete from the Lower Permian Korpád Sandstone Formation (borehole 
Dinnyeberki 9015, Mecsek Mts, Hungary) and its palaeoenvironmental signi•cance. – Földtani Közlöny 142/4, 375–378.

V���� A., D��� G., R������ B., B���•��� B., S������� F., P��-M����� E. ‡ H����� T. 2013: Kés�-variszkuszi üledékképz�dési 
környezetek rekonstrukciója a Dél-Dunántúlon: a Korpádi Homokk�, a Gy�r�f�i Riolit és a Cserdi Konglomerátum Formációk 
kapcsolatrendszere. – In: D����� V. S�
��� M. ‡ H�
�� G. (ed.): IV. K�zettani és Geokémiai Vándorgy�lés Kiadványa, Pécs, 
Magyarhoni Földtani Társulat, 7–11.

V���� A., R������ B. ‡ S���
��� G�. 2014: Az alsó-permi Korpádi Homokk� Formáció törmelékes k�zeteinek ásványtani és k�zettani 
jellemz�i a Túrony–1 fúrásban (Szlavóniai–Drávai-terrénum). – Földtani Közlöny 144/4, 211–230.





Introduction

Over the past 25 years, the Mesozoic lithostratigraphic units of Hungary have been studied within the framework provided by the 
regional geological mapping projects of the Geological Institute of Hungary and its successors. �is has involved the preparation 
of geological monographs and the related regional geological maps of the following regions: Balaton Highland (B����, C������ 
[eds] 1999), Velence Hills (G�����, H������ [eds] 2004), Bükk Mountains (P������, B���� [eds] 2005), Aggtelek-Rudabánya 
Hills (S
���������, L��� [eds] 2006), Vértes Mounta ins (B����, F���� [eds] 2008) and Gerecse Mountains (B���� [ed.] 2018). 
�e preparation of a digital geological map and well database for the mountainous areas of Hungary, facilitated by cooperation 
between the Geological Institute of Hungary and MOL, (Hungarian Oil and Gas Plc.) also involved the identi
cation of several 
new lithostratigraphic units and the modi
cation of existing ones (G�����, B���� [eds] 2004). Various research projects of 
the Hungarian Scienti
c Research Fund also contributed to the development of the lithostratigraphic system, with important 
new results. �e most signi
cant results are related to the Triassic system of the Transdanubian Range and the Aggtelek Hills, 
and to the Jurassic system of the Rudabánya Hills and the Bükk Mountains. �ese results are re	ected in the lithostratigraphic 
descriptions and the stratigraphic charts of this volume. �e relevant publications are listed in the references.

A few summary works have been published during the past 25 years that are of fundamental importance with regard to 
the lithostratigraphic division of Mesozoic formations in Hungary. �ese include “Magyarország geológiai képz�dményeinek 
rétegtana” (Stratigraphy of geological formations of Hungary, in Hungarian) (B���
�, J����� [eds] 1998), “Magyarország 
geológiája, Triász” (Geology of Hungary, Triassic, in Hungarian) (H��� [ed.] 2004), “Magyarország litosztratigrá
ai alapegységei, 
Jura” (Lithostratigraphic units of Hungary, Jurassic, in Hungarian) (F�
� [ed.] 2012), and “Geology of Hungary” (H��� [ed.] 2012).

�e new results obtained from international stratigraphic research are continuously incorporated into the annually updated 
chronostratigraphic charts of the International Commission on Stratigraphy. �e base of each chronostratigraphic stage is designated 
as a Global Boundary Stratotype Section and Point (GSSP) by the relevant working groups. Research results have not fundamentally 
changed the chronostratigraphic divisions (i.e. the number, names and order of stages) over the past decades. However, they did 
modify the ages and durations of certain units. �ese changes have resulted in signi
cant modi
cations in the Hungarian stratigraphic 
division in some cases, in particular the chronostratigraphic positions of certain formations. For example, a signi
cant part of the 
“Wetterstein type” platform carbonates succession (Budaörs Dolomite, Wetterstein Limestone) has now been classi
ed as belonging 
to the Anisian stage due to its position below the new base of the Ladinian stage (based on ammonite zonation). In some cases, not 
only ages but also epochs and periods have seen signi
cant changes in the ages of their boundaries, with consequent changes in their 
duration. For example, the beginning of the Triassic period has been changed from 248 Ma to 252 Ma. �e transition from the Triassic 
to the Jurassic period, which was previously placed at 208 Ma, has also now been moved, to 201 Ma (with 208 Ma now rede
ned 
as the beginning of the Late Triassic Rhaetian age). As a result, the Triassic period as de
ned by the International Commission on 
Stratigraphy has become 10 million years longer. �e greatest de
ciency of the international Mesozoic chronostratigraphic division 
is the determination of the boundary between the Jurassic and Cretaceous periods in a global boundary stratotype. Various working 
groups of the International Commission on Stratigraphy are continuously working on this task.

In this volume, the Mesozoic lithostratigraphic units are presented according to the following division. Within the systems 
(Triassic, Jurassic and Cretaceous), division is based on the Pre-Cenozoic structural units of Hungary, as shown in the attached 
stratigraphic charts. Within these subchapters, formations are presented in order from oldest to youngest. �e “brief description” of 
lithostratigraphic units has been made somewhat longer than standard in the case of formations that had either not been listed at all in 
the previously published lithostratigraphic lexica (H��� [ed.] 1993, C���
�� [ed.] 1996, F�
� [ed.] 2012) or where their de
nitions 
have changed signi
cantly.

Tamás B����  
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Adoboz F.: Alcsútdoboz Fm., BD: Budaörs Dolomite Fm.; Csb: Csákberény Fm.; FL: Füred Limestone Fm.; I: Inota Fm.; MT: Murakeresztúr 
Tu�aceous Sandstone Fm.; T: Tagyon Fm.; TA: Tilospuszta Andesite Fm.; VM: Veszprém Marl Fm., Area of occurence: S Kar.: South Karavanke 
Subunit, S Zala: South Zala Subunit
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BM: Bagolyhegy Metarhyolite Fm.; Br: Bódvarákó Fm.; G: Gutenstein Fm.; RM: Raming Limestone Fm.; Sch: Schreyeralm Limestone Fm.; SC: Sebesvíz 
Conglomerate Fm.; SL: Steinalm Limestone Fm.; SzM: Szinva Metabasalt Fm.; Tsztandrás Mb.: Tornaszentandrás Mb.; Bk: Begykút Conglobreccia Fm.; 
Ksz.: K�vágósz�l�s Sandstone Fm.; Area of occurrence: Br U: Bódvarákó Unit; Tk: Tornakápolna Unit; Great H PL: Great Hungarian Plain
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Triassic formations

Ablakosk�völgy Formation, avT ................................................. 147
Alcsútdoboz Limestone Formation, alT1 ..................................... 121
Arács Marl Formation, aT1 ......................................................... 121
Aszóf� Dolomite Formation, aT2 ............................................... 123
Bagolyhegy Metarhyolite Formation, bhT2.................................. 149
Bódvalenke Limestone Formation, blT2–3 ................................... 166
Bódvarákó Formation, brT2 ........................................................ 163
Bódvaszilas Sandstone Formation, bT1 ....................................... 159
Bódvavölgy Ophiolite Complex, BT2 ....................................... 164
Brezina Formation, brT1 ............................................................. 171
Buchenstein Formation, bT2 ...................................................... 127
Budaörs Dolomite Formation, böT2............................................ 128
Buzsák Formation, buT1 ............................................................. 141
Bükkfennsík Limestone Formation, bfT2–3 .................................. 152
Csákberény Formation, cbT3 ...................................................... 130
Csanádapáca Dolomite Formation, csT2-3 ................................... 183
Csopak Marl Formation, cT1 ..................................................... 123
Cs�vár Limestone Formation, cT3–J1 ......................................... 138
Csukma Formation, cT2–3 .......................................................... 179
Dachstein Limestone Formation, dT3 ................................136, 171
Dunnatet� Limestone Formation, duT2–3 .................................... 165
Ederics Formation, eT3 .............................................................. 131
Feketehegy Formation, feT3 ........................................................ 133
Fels�örs Limestone Formation, fT2 ............................................ 125
Fels�tárkány Limestone Formation, ftT3..................................... 156
F�dolomit Formation, fT3 ......................................................... 132
Füred Limestone Formation, fuT2–3 ............................................ 128
Gémhegy Dolomite Formation, gT3........................................... 131
Gerennavár Limestone Formation, gT1 ...................................... 147
Gutenstein Formation, gT2 ........................................................ 160
Hallstatt Limestone Formation, hT3 ........................................... 169
Hámor Formation, hT2 .............................................................. 148
Hegyestet� Formation, htT3 ....................................................... 154
Hetvehely Formation, hhT2 ........................................................ 176
Hidegkút Formation, hT1 .......................................................... 122
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Iszkahegy Limestone Formation, iT2 .......................................... 124
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Karolinavölgy Sandstone Formation, kaT3 .................................. 181

Kössen Formation, kT3 .............................................................. 135
Köveskál Dolomite Formation, kkT1 ........................................... 122
Ladmóc Formation, lmT2 ........................................................... 171
Lapis Limestone Formation, lT2................................................. 178
Mátyáshegy Formation, mT3 ...................................................... 136
Mecsek Coal Formation, mkT3–J1 ............................................... 181
Megyehegy Dolomite Formation, mhT2 ...................................... 124
Mészhegy Formation, meT3......................................................... 182
Murakeresztúr Tu�aceous Sandstone Formation, muT2 ............... 142
Patacs Siltstone Formation, pT2.................................................. 176
Pötschen Limestone Formation, pT3 .......................................... 168
Raming Limestone Formation, rmT2 .......................................... 164
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Sebesvíz Conglomerate Formation, sbT2 ..................................... 150
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Steinalm Limestone Formation, stT2 .......................................... 161
Szárhegy Radiolarite Formation, szT2–3 ....................................... 166
Szeged Dolomite Formation, sgT2 .............................................. 183
Szentistvánhegy Metavolcanic Rock Formation, shT2 ................. 150
Szin Marl Formation, sT1........................................................... 159
Szinpetri Limestone Formation, spT1 .......................................... 160
Szinva Metabasalt Formation, snT3 ............................................. 153
Sz�l�sardó Marl Formation, saT3 ................................................ 168
Tagyon Formation, tT2 .............................................................. 125
Táska Limestone Formation, tsT2 ............................................... 141
Telekesvölgy Formation, tvT3–J2 ................................................. 170
Tilospuszta Andesite, tpT2–3 ........................................................ 129
Újudvar Marl Formation, uT3 .................................................... 144
Várhegy Formation, vhT2 ............................................................ 151
Vászoly Formation, vT2 .............................................................. 126
Veszprém Marl Formation, vT3 .................................................. 130
Vessz�s Formation, veT3 ............................................................. 153
Víganvár Limestone Formation, vgT2 ......................................... 177
Wetterstein Limestone Formation, wT2–3 .................................... 167
Zlambach Marl Formation, zT3 ................................................. 169
Zuhánya Limestone Formation, zT2 ........................................... 178
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Transdanubian Range Unit

Adoboz Fm.: Alcsútdoboz Fm.; BD: Budaörs Dolomite Fm.; Csb: Csákberény Fm.; FL: Füred Limestone 
Fm.; I: Inota Fm.; T: Tagyon Fm.; TA: Tilospuszta Andesite; VM: Veszprém Marl Fm.
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Lithostratigraphic units of the Transdanubian Range Unit
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Sashegy Dolomite Member, s
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Tagyon Formation, tT2 ................................................................................................ 125
Tilospuszta Andesite, tpT2–3 .......................................................................................... 129
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�e Alcsútdoboz Limestone Formation is composed of grey limestone, calcareous marl and marl rock types. Approximately its 
lowermost (10 metre thick) part is ooidal limestone, overlain by the alternation of limestone and marl (30–40 m thick). �e 
middle part is dark grey, laminated marl containing Lingula and tiny Claraia bivalves. It is divided by ooidal limestone beds. �e 
upper part is light grey limestone, with ooids common in its lower beds. �is unit formed on a shallow marine carbonate ramp.
�ickness: 150–200 m
Age: Induan
References: H���  et al. 1988, H���, T����� M��� in H��� (ed.) 1993, H���, B����  in H��� (ed.) 2004, B����, F���� (eds) 2008

�e Arács Marl Formation consists of grey to yellowish grey (locally reddish) marl with characteristic Claraia bivalve fauna. It is divided 
by thin limestone, dolomite and siltstone interbeds. It formed on a gently dipping shallow marine ramp.
�ickness: 80–120 m
Age: Induan
References: H���  et al. 1988, H���, T����� M��� in H��� (ed.) 1993, H���, B����  in H��� (ed.) 2004, B����, F���� (eds) 2008

alT1

aT1

Alcsútdoboz Limestone 
Formation

Arács Marl 
Formation

foreland of the  
Velence Hills and Vértes

Balaton Highland, Bakony,  
Velence foreland

Ágnes T���-M���,
János H���

Ágnes T���-M���,
János H���

1 cm

Ooidal grainstone, Gárdony Gát–1 well, 336.4 m (G���� et al. 2020)

Claraia sp. bivalves on a bedding plane of the Arács Marl, Fels�örs (LZ)

“Gastropod oolite” (oncoidal grainstone), Alcsútdoboz Ad–2 well, 
750.8 m (H���, B���� in H��� [ed.] 2004)

�in-bedded calcareous marl, Litér, road cut (BT)
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kkT1

Köveskál Dolomite 
Formation

Balaton Highland, Bakony
László K����
��,
Ágnes T���-M���,
János H���

�e Köveskál Dolomite Formation is composed of grey, micaceous, quartz sandy dolomite and thin-bedded dolomarl. �e 
dolomite beds contain varying proportion of terrigenous clastic material. Cellular dissolution pores are common. It formed 
in the inner, protected part of a shallow marine ramp. �e ooidal, thin-bedded dolomite known in the north-eastern part 
of the Balaton Highland is also classi
ed into this formation as the Nádaskút Dolomite Member, which formed in a more 
agitated part of the ramp than the rest of the formation.
�ickness: 80–120 m
Age: Induan
References: H���  et al. 1988, K����
��, T����� M��� in H��� (ed.) 1993, B����, C������ (eds) 1999, H���, B����  in H��� (ed.) 2004

�e lower part of the Hidegkút Formation is composed of strati
ed, thin-
bedded, red sandstone, sandy siltstone and siltstone (“Campil sandstone”, 
Zánka Sandstone Member). It was deposited on a shallow marine ramp. �e 
upper part of the formation consists of evaporitic dolomite, deposited in a 
hypersaline lagoon (Hidegkút Dolomite Member).
�ickness: 80–100 m
Age: the Zánka Mb. is partly Induan, the Hidegkút Mb. is Olenekian
References: H���  et al. 1988, R������� in B���� et al. 1990, K����
��, T����� M��� in H���  
(ed.) 1993, B����, C������ (eds) 1999, H���, B����  in H��� (ed.) 2004, B���� (ed.) 2018

hT1Hidegkút Formation Balaton Highland, Bakony,  
Velence Hills, Vértes, Buda Hills

László K����
��,
Ágnes T���-M���,
János H���

1 mm

Quartz sandy, ooidal dolomite (Nádaskút Mb.), Arács, railway cut 
(H���, B���� in H���  [ed.] 2004)

Bioclastic grainstone, with dolomite-ankerite (dol2-ank), quartz and clay minerals 
between gastropod shells, Gárdony Gát–1 well, 167.6 m (G���� et al. 2020)

�in-bedded dolomite (Nádaskút Mb.), Arács, railway cut (BT)

Bioturbated, laminated siltstone (Zánka Mb.), 
Balatonakali, water exploration well (BT)
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cT1

Csopak Marl 
Formation

Balaton Highland, Bakony, Vértes
László K����
��,
Tamás B����,
János H���

�e Csopak Marl Formation is predominantly composed of marl (“Tirolites marl”), the lithology of its lower part is grey 
marl and clayey limestone, the middle part is red siltstone, while the upper part is greenish grey marl and sandy marl. 
�in, bioclastic (crinoid- and microgastropod-bearing) limestone interbeds (“gastropod oolite”) are common. It formed 
on a relatively shallow, subtidal, open shelf.
�ickness: 50–250 m
Age: Olenekian
References: H���  et al. 1988, R������� in B���� et al. 1990, K����
��, T����� M��� in H��� (ed.) 1993, B����, C������ (eds) 
1999, H���, B����  in H��� (ed.) 2004, B���� (ed.) 2018

�e Aszóf� Dolomite Formation is composed of light grey or yellowish grey, 
ne crystalline, homogeneous “cellular dolomite” with 
laminated–thin-bedded structure. Tiny (1–2-millimetre) pores of irregular shape are common. �ese developed due to the dissolution 
of sulphate minerals formed syngenetically with dolomitisation. �is unit formed in a hypersaline tidal 	at environment.
�ickness: 100–200 m
Age: latest Olenekian – early Anisian
References: H���  et al. 1988, R������� in B���� et al. 1990, K����
��, T����� M��� in H��� (ed.) 1993, B����, C������ (eds) 
1999, H���, B����  in H��� (ed.) 2004, B���� (ed.) 2018, B����, F����  (eds) 2008

aT2

Aszóf� Dolomite 
Formation

Balaton Highland, Bakony, Vértes
László K����
��,
Tamás B����,
János H���

Crinoidal limestone, Köveskál Kk–9 well, 90.0 m (H���, B���� in 
H��� [ed.] 2004)

Gypsum crystals in dolomite, Aszóf�, reference section (HJ)

Biogenic limestone bed with bivalve (Bakevellia sp.) and ammonite 
(Tirolites sp.) fossils, Sóly (BT)

�in-bedded, cellular dolomite, Kál Basin (VZs)
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iT2

Iszkahegy Limestone 
Formation

Balaton Highland, Bakony
László K����
��,
Tamás B����,
János H���

�e Iszkahegy Limestone Formation is composed of dark grey limestone. Its lower 
part is thin-bedded, laminated, while the upper part is medium to thick-bedded, 
characterised by bioturbated sedimentary structure (“hieroglyph limestone”). It 
formed on a temporarily isolated inner ramp.
�ickness: 100–300 m
Age: early Anisian
References: R�������  in B���� et al. 1990, K����
�� in H��� (ed.) 1993, B����, 
C������  (eds) 1999, H���, B����  in H��� (ed.) 2004

�e Megyehegy Dolomite Formation 
consists of light grey, yellowish grey 
dolomite with thin or medium-thick 
beds. It formed on an inner ramp.
�ickness: 20–250 m
Age: early Anisian
References: R�������  in B���� et al. 
1990, B����  in H��� (ed.) 1993, B����, 
C������  (eds) 1999, H���, B����  in 
H���  (ed.) 2004

mhT2

Megyehegy Dolomite 
Formation

Balaton Highland, Bakony Tamás B����,
János H���

�ick-bedded, bioturbated limestone, Balatonhenye, quarry (CsG)

�in-bedded–laminated and bedded limestone 
in nearly vertical position, Fels�örs, Szent-
Kereszt Hill (BT)

�ick-bedded dolomite, Fels�örs, Forrás Hill, 
stratotype section (BT) 
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tT2Tagyon Formation Balaton Highland, Bakony, GerecseTamás B����,
János H���

�e Tagyon Formation is composed of white, light grey or light yellowish 
brown, thick-bedded limestone or dolomite with Dasycladales and foraminifera 
assemblage, alternating with thin-bedded–laminated stromatolite beds. It 
formed on a carbonate platform.
�ickness: 50–100 m
Age: middle Anisian
References: B����  in H��� (ed.) 1993, B����, C������ (eds) 1999, B���� et al. 2001a, b;  
V����  (ed.) 2003; H���, B���� in H��� (ed.) 2004; B���� (ed.)  2018

�e dominant rock type of the Fels�örs Limestone Formation is brown limestone, clayey limestone (“Alpine Muschelkalk”). It is 
divided into the following members: cherty nodular limestone with medium-thick beds (Forráshegy Member), brachiopod- and 
crinoid-bearing limestone (Horoghegy Member – “Recoaro limestone”) and thin-bedded–laminated, bituminous, ammonitic 
limestone (Bocsár Member – “Rei	ing limestone”). It was deposited in a hemipelagic basin.
�ickness: 20–180 m
Age: middle–late Anisian
References: R�������  in B����  et al. 1990; B���� in H���  (ed.) 1993, B����, C������ (eds) 1999, B����  et al. 2001a, b; V���� (ed.)  
2003; H���, B����  in H��� (ed.) 2004

fT2

Fels�örs Limestone 
Formation

Balaton Highland, Bakony Tamás B����,
Attila V����

Left: Green algal grainstone (Diplopora, Teutloporella), Dörgicse Drt–1 well, Right: Pisolitic 
dolocrete (palaeosol), Szentkirályszabadja quarry (H��� et al. 2014)

Left: Balatonites balatonicus (FI), Right: bioclastic packstone with 
brachiopod, crinoid and mollusc fragments (V���� [ed.] 2003)

Cyclic alternation of thick dolomite and thin 
stromatolite beds, Kádárta, quarry (BT)

Well-bedded, laminated limestone, Aszóf�, reference section (VA)
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In the Anisian basins, the Vászoly Formation is predominantly composed of trachytic volcanic tu�, calcareous tu•te and 
their argillised weathering product (“pietra verde”), containing thin beds, lenses or nodules of siliceous limestone with rich 
ammonite fauna. In other areas, where the formation overlies Anisian platform carbonates, its base is formed of crinoidal, 
ammonitic limestone a few metres thick. It is overlain by a tu�aceous succession (a few metres thick) and light yellowish 
brown or light grey, nodular limestone with medium-thick beds (“Vászoly limestone”).
�ickness: 20 m in the Balaton Highland type area while this reduces to 10 m in the platform areas of the Veszprém Plateau and East Bakony
Age: late Anisian
References: B����, C������ (eds) 1999; B����  et al. 2001a, b; H��� , B����  in H���  (ed.) 2004; B����  et al. 2017

vT2Vászoly Formation Balaton Highland, Bakony Tamás B����,
Attila V����

Epikellnerites vaszolyensis (BT)

Basal beds of the Vászoly Fm., overlying the Tagyon Dolomite with a 
sharp boundary, Szentkirályszabadja quarry (BT)

Radiolarian packstone with crinoids, echinoid spines and molluscs, 
Vászoly, Öreg Hill (B���� et al. 2017)

Graded volcanic tu� (“pietra verde”), Örvényes Ört–1 well (BT)
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�e Buchenstein Formation consists of grey or red, nodular, often cherty, siliceous limestone with medium-thick beds, as well as 
calcareous or siliceous tu•te and radiolarite, with volcanic tu� and tu•te interbeds in certain intervals. It is divided into the following 
members: the Nemesvámos Limestone Member (“Tridentinus limestone”) and the thin-bedded–laminated, Posidonia and Daonella 
bearing limestone of Keresztfatet� Member. It formed in a pelagic deep-marine basin.
�ickness: 50–80 m
Age: Ladinian
References: R�������  in B����  et al. 1990, B����  in H���  (ed.) 1993, B���� , C������  (eds) 1999, B����  et al. 2001a, H��� , 
B����  in H���  (ed.) 2004, B���� , V����  2006, B����  et al. 2017

bT2Buchenstein Formation Balaton Highland, Bakony Tamás B����,
Attila V����

Ladinian ammonites, Nemesvámos, Katrabócza (VA)

Posidonia bivalve shells on a limestone bedding plane in the Keresztfatet� 
Mb., Keresztfa Hill (B����, V���� 2006)

Radiolarian bioclastic wackestone with thin-shelled bivalves, Vászoly, 
Öreg Hill (B���� et al. 2017)

Nodular limestone with red chert, Dörgicse, wall of church ruin (VZs)

Nodular limestone with volcanic tu� and clay interbeds, Kádárta, 
quarry (BT)
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boT2

Budaörs Dolomite 
Formation

Balaton Highland, Bakony, Vértes, 
Gerecse, Pilis, Buda Hills

Tamás B����,
János H���

�e Budaörs Dolomite Formation consists of light grey, well-bedded, thick-bedded dolomite with cyclic structure, divided by 
stromatolite beds, with Dasycladales algae fossils and tubular pores formed by their dissolution (“Diplopora dolomite”). It formed 
on a carbonate platform. In a small area in the East Bakony Mountains, it formed a sponge reef (“Piramita Member”). �ickness: 
300–1200 m
Age: late Anisian – Ladinian
References: R�������  in B���� et al. 1990; H��� in H��� (ed.) 1993; B ����, C������  (eds) 1999; H���, B���� in H��� (ed.) 2004; 
B����  et al. 2001a, b; B����, F����  (eds) 2008; N���  et al. 2014, B���� (ed.) 2018

�e Füred Limestone Formation consists of light grey, nodular limestone with medium-thick beds and dark grey chert lenses, with 
marl interbeds in its upper part. It was deposited in a pelagic basin. In the Veszprém Plateau, the formation is represented by the 
Berekhegy Limestone Member, consisting of the alternation of graded limestone and marl beds. It was deposited in a platform–
slope environment. �e greatest thickness of the member is 10–20 m. In the SE of the Vértes range, the basinal Hajdúvágás Member 
(overlying the Budaörs Dolomite) is composed of well-bedded dolomite with medium-thick beds and greenish grey clay interbeds.
�ickness: 50–60 m in the Balaton Highland
Age: late Ladinian – early Carnian
References: B���� in H��� (ed.) 1993, B ����, C������  (eds) 
1999, B���� et al. 2001a, B����, F����  (eds) 2008, H���, 
B����  in H��� (ed.) 2004, H���, B���� 2014

fuT2–3

Füred Limestone 
Formation

Balaton Highland, Vértes Tamás B����,
János H���

Cyclic alternation of tabular limestone and marl beds, Pécsely, Meggy 
Hill, quarry (BT)

�e Berekhegy Limestone with bed thickness increasing upwards, 
overlain by the Kádárta Dolomite, Hajmáskér, Berek Hill (BT)

Left: green algae sections on the dolomite surface, Perbál, Meszes Hill 
(PCs), Right: Diplopora annulata section, Zsámbék (B���� et al. 2015)�ick-bedded dolomite, Gánt, quarry (B����, F���� [eds] 2008)
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tpT2–3Tilospuszta Andesite Balatonf� blocks, Buda Hills Sándor J�
��

�e Tilospuszta Andesite is formed of pyroxene and amphibole andesite dykes as well as diopside- and vesuvian-bearing skarn 
and marble in the contact zones, occurring in the Devonian Polgárdi Limestone and Ladinian Budaörs Dolomite Formations. 
It is exposed in the limestone quarry at Polgárdi and has been intersected by several wells in the surroundings of the quarry, as 
well as by the Budaörs Bö–1 well. �e andesite is microholocrystalline with porphyritic texture. Its porphyritic constituents 
(pyroxene and plagioclase) and groundmass are strongly propilitised.
�ickness: the dykes outcropping in the K�szár Hill at Polgárdi are 0.5–10 m, while the skarn is 5–40 cm thick
Age: the K–Ar ages measured on amphibole are 213 Ma (Polgárdi quarry) and 186 Ma (Budaörs well). Recent zircon U–Pb 
ages of approximately 230 Ma, as well as the stratigraphic position of the unit, (it is hosted by the Budaörs Dolomite in the 
Budaörs Bö–1 well) suggest Middle–Late Triassic age
References: Horváth, Ódor 1989; Kubovics et al. 1990; Dunkl et al. 
2003, 2019; Szakáll 2003; Gyalog, Horváth (eds) 2004; Haas et al. 2017

�e Inota Formation consists predominantly of greenish grey sandstone in which volcanic pebbles and coali
ed plant remains are 
common. It formed in a marine, foot-of-slope environment. Volcaniclastic rocks (sandstone and conglomerate) outcropping in the 
Zsámbék Basin along the Vértessomló–Nagykovácsi line also belong to this unit.
�ickness: 45–50 m
Age: late Ladinian – early Carnian (based on radiometric analyses)
References: B����  et al. 2001b, H��� , B����  in H���  (ed.) 2004, D���� et al. 2019

inT2–3Inota Formation East Bakony,
Zsámbék Basin

Tamás B����,
Éva F�����

Gravelly lapilli tu�, Zsámbék, Strázsa Hill, quarry (BT)
Thin section photomicrograph of a volcanogenic sandstone, 
Bakonykúti But–2 well, 64 m (FÉ)

�in section photomicrograph of fresh andesite, Budaörs Bö–1 well, 
773 m +XPL (Farics et al. 2015)

Pyroxene-bearing amphibole andesite intruding Devonian platform 
limestone (Polgárdi Fm), Polgárdi, K�szárhegy (PCs)
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�e Veszprém Marl Formation is composed of grey clay marl, marl, silty marl with carbonate (clayey limestone, limestone, 
dolomitic limestone) interbeds (“Carnian marl”). Slump structures and bioturbation are common in the marl. Limestone 
interbeds are bioclastic or intraclastic. It is divided into the following members (from bottom to top): the Mencshely Marl 
Member (“Estheria marl”), the cherty Nosztor Limestone Member with medium-thick beds (“Austriacum limestone”) and 
the Csicsó Marl Member (“Nucula and Lima marl”). A brecciated, bioclastic limestone represents the transition towards coeval 
platforms (Buhimvölgy Breccia Member). It formed in an intraplatform basin.
�ickness: 30–1000 m
Age: Carnian
References: R�������  in B����  et al. 1990, C������ , H���  in H��� (ed.) 1993, B����, C������  (eds) 1999, H���, B���� in 
H���  (ed.) 2004, H���, B���� 2014, B ����, F����  (eds) 2008, B���� (ed.) 2018

In the SE of the Vértes mountain range, the Csákberény Formation is present in two facies. Between Csákberény and Gánt, it is 
composed of calcareous marl, limestone, cherty limestone, grey, bituminous limestone, dolomarl and dolomite with chert laminae. 
From Gánt to Csákvár, it consists of light brown, grey, purple, brachiopod- and mollusc-bearing dolomite with aphaneritic texture. 
�e basinal cherty limestone and dolomite succession known in the Zsámbék Basin (Zsámbék Zs–14 well) is also classi
ed into this 
formation. It formed in an intraplatform basin.
�ickness: 35–300 m
Age: Carnian
References: B����, F����  (eds) 2008, B���� (ed.) 2018, H���, 
B����  2014

vT3

cbT3

Veszprém Marl 
Formation

Csákberény Formation

North Zala, Keszthely Hills,  
Balaton Highland, Bakony,  

Vértes, Zsámbék Basin

Vértes, Zsámbék Basin

Gábor C������,
János H���

Tamás B����,
János H���

Left: grainstone with rounded bioclasts. Right: bioclastic packstone 
with large bivalves, often with paired shells, Csákberény, Horog Valley 
(B����, F���� [eds] 2008)

Well-bedded, bituminous dolomite, Magyaralmás, Tóhely Hill (B����, 
F����  [eds] 2008)

Bedded, nodular limestone (Nosztor Limestone Mb.), Pécsely (BT)�in-bedded marl, Balatoncsicsó, Csukrét Ravine (BT)
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Alcapa Megaunit: Transdanubian Range Unit

�e Gémhegy Dolomite Formation is composed of light grey dolomite, with the alternation of medium-thick or thick beds and 
laminated intervals (stromatolites). Its type area is East Bakony and Vértes. It formed on a carbonate platform (“Cassianian dolomite”). 
Its upper part (Henye Dolomite Member) inter
ngers with the heteropic Sándorhegy Formation in the basin environments of the 
Balaton Highland. �e middle part (Sédvölgy Dolomite Member) inter
ngers with the a Veszprém Marl Formation. A Lower 
Carnian member distinguished in the Bakony Mts. is the Kádárta Dolomite Member.
�ickness: 200–300 m
Age: Carnian
References: C������  et al. 1995, B����, C������  (eds) 1999, B����, 
F����  (eds) 2008; H���, B���� in H��� (ed.) 2004, H���, B���� 2014

�e Ederics Formation consists of light grey, unstrati
ed or very thick-bedded, bioclastic and ooidal–oncoidal limestone, dolomitised 
to varying extents. It was deposited on a carbonate platform (patch reef and back-reef environment), with Codiaceae algae, Sphinctozoa, 
Tubiphytes, Hydrozoan and coral colonies. It inter
ngers with heteropic basinal successions (Veszprém and Sándorhegy Formations). 
Its type locality is in the Keszthely Hills and their foreland, although it is also present in the Balaton Highland in small patches.
�ickness: 100–250 m
Age: Carnian
References: C������, H���  in H��� (ed.) 1993, B����, C������  (eds) 1999, H���, B���� in H��� (ed.) 2004

gT3

eT3

Gémhegy Dolomite 
Formation

Ederics Formation

Balaton Highland, Bakony, Vértes, 
Gerecse, Buda Hills

North Zala, Keszthely Hills,  
Balaton Highland

János H���,
Tamás B����

Gábor C������,
János H���

Reef limestone with Codiaceae algae, Balatonederics, Ederics Hill (B���� et al. 1999, PCs)

Dolomitised reef limestone with encrusting 
organisms, Balatonederics Bet–1 well (H��� 
et al. 2014)

Laminite (stromatolite) with bird’s eye structure, Gánt, Disznó Hill 
(H���  et al. 2015) Massive and thick-bedded dolomite in the Séd Valley, Veszprém (BT)
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Alcapa Megaunit: Transdanubian Range Unit

�e Sándorhegy Formation is predominantly composed of limestone, divided by marl interbeds. �e lower 35–70-metre-
thick part of the formation consists of grey limestone, divided by marl interbeds, clayey limestone and organic-rich laminite 
(Pécsely Member), while the upper part is formed of nodular, cherty, oncoidal limestone with medium-thick beds as well 
as calcareous marl and marl (Barnag Member). It deposited in a shallow marine environment, in a partly isolated basin. It 
occupies large areas on the surface in the Balaton Highland, with minor occurrences in the Keszthely Hills and North Bakony.
�ickness: 100–120 m
Age: late Carnian
References: C������, H���  in H��� (ed.) 1993, B����, C������  
(eds) 1999, N��� , C������  2002, H���, B���� in H��� (ed.) 2004

�e F�dolomit Formation consists of light grey to grey, well-bedded, mainly thick-bedded dolomite. It also has a darker 
version, richer in organic matter (Keszthely Hills). It formed on a carbonate platform. �e succession is generally cyclic. It 
is composed of the alternation of thick 
shallow subtidal beds, locally containing 
Megalodontacea bivalves, and intertidal 
stromatolite beds. Sedimentation was 
followed by near-surface dolomitisation 
that occurred in the diagenetic zone. 
�e F�dolomit Formation is the thickest 
formation of the Transdanubian Range 
with the largest area of spread on the 
surface. In the Keszthely Hills, its 
equivalent, containing abundant bioclasts 
and Dasycladales, is distinguished as 
Padk� Dolomite Member.
�ickness: 1500–2000 m
Age: late Carnian – Norian
References: H���  in H��� (ed.) 1993, B���� , 
C������  (eds) 1999, H���, B���� in H���  
(ed.) 2004, H���, B���� 2014, B���� , 
F����  (eds) 2008, B���� (ed.) 2018

sT3

fT3

Sándorhegy Formation

F�dolomit Formation

Balaton Highland, Keszthely Hills, 
Bakony

Transdanubian Range,
Zala Basin

Gábor C������,
János H���

János H���,
Tamás B����

Dark grey, cyclic, “Keszthely type” Main Dolomite, Gyenesdiás, Keszthely Hills (H��� et al. 2021)

Left: Bioclastic grainstone (Barnag Mb.), Csopak, Nosztori Valley (B����, 
C������  [ed.] 1999), Right: Pseudomorphs after bivalve shells and 
evaporite crystals, Pécsely Mb., Nosztori V. (B����, C������ [ed.] 1999)Slump structure in the Pécsely Member, Csopak, Nosztori Valley (LZ)
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Alcapa Megaunit: Transdanubian Range Unit

�e Feketehegy Formation is composed of grey, brownish grey, thin-bedded–laminated, organic-rich limestone (dolomite in the 
lower part of the formation), with bivalve lumachelle beds in certain intervals. It formed in a semi-isolated intraplatform basin. Its 
area of spread on the surface is relatively limited in Pilis (Fekete Hill, Cserepes stream), it is also known in wells in the Visegrád Mts. 
�e basinal Upper Triassic succession on the Kálvária Hill at Tatabánya is also classi
ed into this formation.
�ickness: 300 m
Age: middle–late Norian
References: H���  (ed.) 1993; H���, B���� in H��� (ed.) 2004; 
H���  et al. 2005, 2010; B���� (ed.) 2018

feT3Feketehegy Formation Pilis, Gerecse,
Visegrád Mts.

János H���,
Tamás B����

�ick-bedded, bituminous limestone with laminated structure, 
Pilisszentlélek, Cserepes Valley (BT)

Neomegalodus gümbeli, Márkó (LZ)

Left: Laminated stromatolite with bird’s eye structure (HJ), Right: �ick-bedded stromatolite with laminated structure, Tornyó (B���� [ed.] 2018)

“Avicula limestone”, Pilisszentlélek, Fekete Hill (PCs)
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Alcapa Megaunit: Transdanubian Range Unit

�e Rezi Dolomite Formation can be 
divided into three parts. �e lower part 
is composed of organic-rich, well- or 
very well-bedded, grey dolomite with 
laminated structure and chert interbeds. 
The middle part is predominantly 
formed of porous dolomite (brecciated 
in places) with medium-thick or thick 
beds, alternating with laminated 
dolomite in certain intervals. The 
organic-rich, laminated dolomite of the 
upper part transitions from the middle 
part with the alternation of beds. It 
formed in a restricted basin.
�ickness: 100–300 m
Age: late Norian
References: B����, H���  in H��� (ed.) 
1993, B����, C������  (eds) 1999, 
H��� , B���� in H��� (ed.) 2004, H��� , 
B����  2014, H��� et al. 2021

rT3

Rezi Dolomite 
Formation

Zala Basin, Keszthely Hills, BakonyTamás B����,
János H���

�e laminated facies of the Rezi Dolomite in the Molnárk� quarry on Budai Hill, Keszthely 
Hills (HGH)

�in-bedded limestone, Pilis, Háromszáz-garádics (H��� et al. 2010) Bivalve coquina with Diplopora decastroi algae (H��� et al. 2010)

Graded bivalve coquina, valley of the Cserepes stream, Pilis (H��� 
et al. 2010)
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Alcapa Megaunit: Transdanubian Range Unit

�e Kössen Formation consists of dark grey, well-bedded, thin-bedded–laminated, 
organic-rich clay marl, marl and calcareous marl. It contains interbeds of silty marl, 
dolomarl and – towards the heteropic platform environment – bioclastic and lithoclastic 
limestone. It formed in an anoxic, isolated basin.
�ickness: 180 m in the Keszthely Hills. In the South Bakony Mts., it pinches out 
from south-west to north-east. In the western areas (between Sümeg and Sz�c), it 
is only known as interbeds in the Dachstein Limestone Formation. It may reach 
400 m thickness in the Zala Basin.
Age: late Norian–Rhaetian
References: B����, H���  in H��� (ed.) 1993, B����, C������  (eds) 1999, H���, B����  
in H���  (ed.) 2004, H���, B���� 2014

kT3Kössen Formation Zala Basin, Keszthely Hills, BakonyJános H���,
Tamás B����

1 cm

“Kössen type” bivalves in porous, bedded dolomite, Rezi, Csóka Hill 
quarry (BT)

Limestone interbed of redeposited bioclasts 
in marl, Rezi, Rz–4 well (H��� [ed.] 2004)

Organic-rich, laminated Rezi Dolomite in the Csóka Hill quarry (CsJ)

Kössen bivalve lumachelle (“Cardita” cloacina), collected by J Böckh, Rezi, Akasztó Hill (F�
�, 
S
���� 2007)

Laminated facies of the Rezi Dolomite in the Csóka Hill quarry (CsJ)
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Alcapa Megaunit: Transdanubian Range Unit

�e Mátyáshegy Formation is composed of basinal limestone 
with medium-thick beds (Mátyáshegy Limestone Member) 
or thin-bedded–laminated dolomite (Sashegy Dolomite 
Member) with marl interbeds in varying frequency and 
thickness, with chert nodules and beds in several places.
�ickness: 50–200 m
Age: late Carnian – Rhaetian
References: H���  in H��� (ed.) 1993; H��� et al. 2000; H���, B���� in 
H���  (ed.) 2004, H���, B���� 2014; K����� et al. 2016

�e Dachstein Limestone Formation consists predominantly of 
light grey, thick-bedded, platform limestone. In Bakony, Vértes 
and Gerecse, it is characterised by Lofer-cyclicity. �e cycles 
typically consist of red and greenish, often intraclastic, clayey 
limestone formed in supratidal environment (“A” member), 
peritidal stromatolite (“B” member) and thick limestone beds, 
frequently containing Megalodontaceae bivalves, deposited 
in the subtidal zone of the shallow marine platform (“C” 
member). In the Buda Hills and in the horsts east of the 
Danube, the formation is present as a massive or very thick-
bedded facies. �e lower part of the Dachstein Limestone, 
transitioning from the F�dolomit Formation (“transitional 
beds”), locally reaching 100–300 m thickness, is distinguished 
as the Feny�f� Member. It is formed of limestone, dolomitic 
limestone, calcareous dolomite and dolomite. In the Buda 
Hills, the Dachstein Limestone Formation is represented by 
the poorly strati
ed, thick-bedded–massive, typically oncoidal 
Remetehegy Member. �e white, light grey, massive, poorly 
strati
ed reef limestone in the Cs�vár Block is distinguished as 
the Nézsa Limestone Member, in which sponges, hydrozoans 
and corals are present in rock-forming quantity. 

mT3

dT3

Mátyáshegy Formation

Dachstein Limestone 
Formation

Buda Hills

Transdanubian Range,  
Cs�vár blocks, Zala Basin

János H���

János H���,
Tamás B����

Very thick-bedded limestone, Gerecse, Pes-k� (BT)

�e Sashegy Dolomite with medium-thick beds and laminated 
structure, Budapest, Ördög Hill, quarry (BT)

�e dolomitised Mátyáshegy Limestone with medium-thick beds and 
chert nodules, Budapest, Mátyás Hill, southern quarry (L-ÖSz)
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Alcapa Megaunit: Transdanubian Range Unit

�e formation can be traced only in a narrow zone in North Bakony and Vértes, while it covers a large area in great thickness in 
Gerecse and its forelands. It has a smaller area of spread in the Pilis – Buda Hills – horsts east of the Danube region.
�ickness: 200–1000 m
Age: late Carnian – Rhaetian. �e lagoonal Dachstein Limestone is middle Norian – Rhaetian, the platform edge Nézsa Limestone 
Member and the Remetehegy Member are late Carnian – Norian.
References: H���  (ed.) 1993, H���, B���� in H��� (ed.) 2004, H���, B���� 2014, B ����, F����  (eds) 2008, B���� (ed.) 2018

Abundant Megalodus shells (“C” member) in Dachstein Limestone 
with Lofer cyclicity, Baumit quarry, Dorog (LZ)

Dark grey, dolomitised stromatolite, Dachstein Limestone, Feny�f� 
Mb., Csolnok, Magos Hill (LZ)

Bioclastic wackestone with foraminifera and gastropod sections, 
Kesztölc, Kétágú Hill, Fehér-szirt (H��� et al. 2010)

Triasina hantkeni foraminifera sections in grainstone, Tardos, Malom 
Valley (B���� [ed.] 2018)

Oncoidal Dachstein Limestone, Buda Hills, Remete Hill (BE)
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Alcapa Megaunit: Transdanubian Range Unit

�e Cs�vár Limestone Formation comprises brownish grey, dark grey, mainly thin-bedded, laminated, locally silici
ed limestone with 
chert lenses, calcareous marl and, in its lower part, cherty dolomite. �e succession was deposited in slope, foot-of-slope and basin 
environments. Slope and foot-slope environments are represented by redeposited, bioclastic and lithoclastic facies. Other facies (with 
radiolarians, siliceous sponge spicules and fragments of thin-shelled bivalves) indicate deeper basin environments.
�ickness: 600–700 m
Age: late Carnian – Hettangian
References: H���  in H��� (ed.) 1993; H��� et al. 1997; H���, B���� in H��� (ed.) 2004, H���, B���� 2014, P��•� et al. 2007

cT3–J1
Cs�vár Limestone 

Formation
Cs�vár blocks János H���,

József P��•�

Radiolarian sections, Cs�vár Csv–1 well

Inter
ngering of lithoclastic foot-slope sediment with well-bedded 
limestone, Cs�vár, Pokol Valley quarry, lower level (BT)

Sections of thin-shelled bivalves, Cs�vár Csv–1 well

�ick-bedded–thin-bedded limestone, Cs�vár, Pokol Valley quarry, 
upper level (HJ)
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Mid-Transdanubian Unit

MT: Murakeresztúr Tu�aceous Sandstone Fm., 
Subunit of occurrence: S Kar.: South Karavanke
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Lithostratigraphic units of the Mid-Transdanubian Unit

Buzsák Formation, buT1 ............................................................................................... 141
Igal Formation, iT3 ...................................................................................................... 144
Iharosberény Limestone Formation, ibT2–3 ................................................................... 143
Murakeresztúr Tu�aceous Sandstone Formation, muT2 ................................................. 142
Sávoly Limestone Formation, svT2–3 ............................................................................. 143
Som Limestone Formation, soT2–3 ................................................................................ 142
Táska Limestone Formation, tsT2 ................................................................................. 141
Újudvar Marl Formation, uT3 ...................................................................................... 144
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Mid-Hungarian Megaunit: Mid-Transdanubian Unit

�e Buzsák Formation comprises a succession formed of dark grey, 
purplish-variegated marl, calcareous marl, grey limestone, sandy 
limestone, ooidal limestone with gastropods and echinoderm 
fragments, and brecciated dolomite beds. In addition to the 
Buzsák Bu–2, Bu–4 and the Som–1 wells, it was intersected by 
the lower intervals of the Magyarszentmiklós, Budafa, Sávoly and 
Újudvar wells. It was deposited in a shallow marine lagoon.
�ickness: unknown, may be several hundreds of metres
Age: Early Triassic
References: R�������� F���������� in B���
�, J����� (eds) 
1998, R�������� F���������� 2004, H���, R�������� 
F����������  in H��� (ed.) 2004

�e Táska Limestone Formation is composed of light grey, 
thin-bedded and authigenic brecciated limestone with frequent 
dolomite interbeds. According to its texture and characteristic 
Dasycladales, foraminifera, echinoderm and sphynctozoa 
assemblage, the formation represents various environments of the 
Anisian “Steinalm-type” platform. It is only known from wells.
�ickness: exceeds 200 m
Age: Anisian
References: R�������� F���������� in B���
�, J����� (eds) 
1998, R�������� F���������� 2004, H���, R�������� 
F����������  in H��� (ed.) 2004

buT1

tsT2

Buzsák Formation

Táska Limestone 
Formation

South Karavanke Subunit

South Karavanke and Julian Subunits

Erzsébet R������- 
F����������,
János H���

Erzsébet R������- 
F����������,
János H���

�in section photomicrograph of sandy limestone, Újudvar D–14 
well, 1578.0–1589.5 m (LZ)

Intraclastic biopelsparite with Dasycladales algae (Physoporella 
pauciforata undulata) Som–1 well, 1253.2 m (H���, R������-
F����������  in H��� [ed.] 2004)

Foraminifera grainstone, Táska Tás–4 well, 2199.75–2200.75 m 
(core no. 39) (LZ)
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Mid-Hungarian Megaunit: Mid-Transdanubian Unit

�e bulk of the Murakeresztúr Formation is composed of tu�aceous sandstone. Apart from rhyolite clasts that make up 70% 
of the rock, lithic fragments (quartzite, limestone and claystone) and radiolarian claystone fragments of several centimetres 
in size also occur. Breccias with limestone and claystone clasts in sandy matrix and 
ne crystalline limestone beds are present 
as interbeds. The formation is only 
known from wells (Murakeresztúr Mu–1, 
Nagybakónak Nab–2, Budafa B–502).
�ickness: unknown, 28 m thickness was 
penetrated by the Nagybakónak Nab–2 well 
Age: Ladinian
References: R�������� F���������� in 
B���
�, J����� (eds) 1998, R�������� 
F����������  2004, H���, R�������� 
F����������  in H��� (ed.) 2004

�e Som Limestone Formation is composed of light, dark and brownish grey, authigenic brecciated limestone. �e Wetterstein type 
platform limestone is characterised by calcareous sponges, calcimicrobe microproblematica and Dasycladales algae.
�ickness: it was intersected by the Som–1 well between 961–1172 m (211 m thickness)
Age: Anisian – Carnian 
References: R�������� F���������� in B���
�, J����� (eds) 1998, R�������� F���������� 2004, H���, R�������� F����������  
in H���  (ed.) 2004

muT2

soT2–3

Murakeresztúr Tu�aceous  
Sandstone Formation

Som Limestone 
Formation

South Karavanke Subunit

Julian Subunit

Erzsébet R������- 
F����������,
János H���

Erzsébet R������- 
F����������,
János H���

Dasycladales section in limestone with grain-
stone texture, Som–1 well, 969.5 m (LZ)

Authigenic brecciated limestone, Som–1 well, 
969.5 m (LZ)

Biopelsparite with pelagic bivalve shell 
fragments, Som–1 well, 934.4 m (H���, 
R������-F����������  in H��� [ed.] 2004)

Coarse-grained, volcanogenic sandstone with 
siliceous and sericitic cement, Murakeresztúr 
Mu–1 well, 3345–3350 m (BD)
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Mid-Hungarian Megaunit: Mid-Transdanubian Unit

�e Iharosberény Limestone Formation consists of grey, brownish grey limestone with thick-bedded limestone and authigenic breccia 
interbeds. It is characterised by the debris of reef-forming organisms and green algae. It was deposited on a carbonate platform.
�ickness: 97 m thickness was penetrated by the Iharosberény Ib–I well 
Age: late Ladinian – early Carnian
References: R�������� F���������� in B���
�, J����� (eds) 1998, R�������� F���������� 2004, H���, R�������� F����������  
in H���  (ed.) 2004

�e succession of the Sávoly Limestone Formation consists predominantly of dark grey limestone with marl laminite interbeds. 
Characteristic interbeds are partly de-vitri
ed glass tu� in micritic calcareous mud, radiolarian cherty limestone and altered, 
intermediate-basic tu� and tu•te mixed with ripped up calcareous sediment. It formed in a basin environment.
�ickness: approximately 500 m thickness was penetrated by the Sávoly Sáv–9 well 
Age: Ladinian – early Carnian
References: R�������� F���������� in B���
�, J����� (eds) 1998, R�������� F���������� 2004, H���, R�������� F����������  
in H���  (ed.) 2004

ibT2–3

svT2–3

Iharosberény Limestone 
Formation

Sávoly Limestone 
Formation

South Zala Subunit

South Karavanke Subunit

Erzsébet R������- 
F����������,
János H���

Erzsébet R������- 
F����������,
János H���

Algae colony (?) in reef debris limestone, Iharosberény Ib–I well, 
1986.7 m (LZ)Reef debris limestone, Iharosberény Ib–I well, 1986.7 m (LZ)

Intermediate-basic tu�, Sávoly Sáv–9 well, core no. 6 (BD)
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Mid-Hungarian Megaunit: Mid-Transdanubian Unit

�e Újudvar Marl Formation consists of dark grey marl, sandy 
limestone and limestone. It partly formed on platform edges, 
partly in a shallow intraplatform basin.
�ickness: unknown
Age: Carnian
References: R�������� F���������� in B���
�, J����� (eds) 
1998, R�������� F���������� 2004, H���, R�������� 
F����������  in H��� (ed.) 2004

�e Igal Formation is composed of greyish brown, light grey, 
in places ooidal, authigenic brecciated limestone, grey dolomite, 
partly dolomitised limestone, laminated limestone and dolomite 
marl. Breccia with dolomite and limestone clasts and dolomitic 
cement, brecciated limestone and dark grey, heavily brecciated 
marl and sandy limestone also occur. It formed on a carbonate 
platform.
�ickness: approximately 750 m thickness was intersected by the 
Igal Ig–7 well 
Age: late Carnian – Rhaetian
References: R�������� F���������� in B���
�, J����� (eds) 
1998, R�������� F���������� 2004, H���, R�������� 
F����������  in H��� (ed.) 2004

uT3

iT3

Újudvar Marl 
Formation

Igal Formation

South Karavanke Subunit

South Karavanke and Julian Subunits

Erzsébet R������- 
F����������

Erzsébet R������- 
F����������,
János H���

200 µm

Bird’s eye structure with tiny mollusc fragments, Igal Formation, 
Igal Ig–7 well, 1039.60 m 

Igal Formation, Igal Ig–7 well, detail from the 503.3–506.9 m 
interval

Bioturbated, silty marl, Újudvar D–7 well, 2529–2530 m (BD)
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Bükk Unit

BM: Bagolyhegy Metarhyolite Fm.; SC: Sebesvíz 
Conglomerate Fm.; SzM: Szinva Metabasalt Fm.
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Lithostratigraphic units of the Bükk Unit

Ablakosk�völgy Formation, avT ...................................................................................147 
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avT ................................................................147 
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avT ................................................................................147 
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Nyavalyás Limestone Member, n
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Mid-Hungarian Megaunit: Bükk Unit

�e Gerennavár Limestone Formation comprises grey, greyish brown, ooidal and laminated limestone with brownish yellow marl 
interbeds. Its lowermost part is formed of planar-laminated stromatolite. It formed on the outer, heavily agitated part and also in the 
protected basins of the carbonate ramp. It underwent very low grade metamorphism.
�ickness: 140 m
Age: Induan
References: P������  in H��� (ed.) 1993, H���, P������ 2002, 
V��������  et al. in H��� (ed.) 2004, P������, B����  (eds) 2005

�e Ablakosk�völgy Formation can be divided into four members. �e lowermost part is formed of laminated, purple, red and 
green sandstone and siltstone with limestone lenses (Ablakosk�völgy Sandstone Member). It is overlain by grey, thin and very 
thin-bedded limestone (Lillafüred Limestone Member), followed by the alternation of thin beds and laminae of marl, calcareous 
marl and marly limestone, (Savósvölgy Marl Member). �e uppermost part consists of bioturbated, dark grey limestone (Újmassa 
Limestone Member). It formed in a shallow sublittoral environment. �e rocks underwent very low grade metamorphism.
�ickness: 300 m
Age: late Induan – Olenekian
References: P������  in H��� (ed.) 1993, H���, P������  2002, 
V��������  et al. in H��� (ed.) 2004, P������, B����  (eds) 2005

gT1

avT1

Gerennavár Limestone 
Formation

Ablakosk�völgy Formation

N Bükk Mts.

N Bükk Mts.

Pál P������,
Kinga H���

Pál P������,
Norbert N�����

Ooidal limestone with weathered rock surface, Mályinka, Kemesnye 
Hill (NN)

Compressed limestone with thinly encrusted microgastropod sections, 
Szilvásvárad, Holló Hill (P������, B���� [eds] 2005)

�e Upper Permian Nagyvisnyó Limestone overlain by “boundary clay” 
and the beds of the Gerennavár Limestone, Szilvásvárad, Gerennavár (VZs)

Limestone beds (Ablakosk�völgy Mb.) in laminated siltstone, 
Lillafüred, cut of the path leading to Dolka Hill (NN)

Folded marl beds (Savósvölgy Mb.), Lillafüred, cut of the path 
leading to Dolka Hill (NN)
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Mid-Hungarian Megaunit: Bükk Unit

�e Hámor Formation consists of dark grey dolomite with 
medium-thick or thick beds and subordinate limestone. Its 
upper part is characterised by foraminifera and gastropods. 
Stromatolite interbeds are common. Its upper part locally 
contains limestone interbeds of patch reef origin, similar to 
the Steinalm Limestone, containing colonial corals (Nyavalyás 
Limestone Member). It formed on a carbonate platform.
�ickness: 400 m
Age: Anisian
References: P������  in H��� (ed.) 1993, V�������� et al. in 
H���  (ed.) 2004, P������, B����  (eds) 2005

hT2Hámor Formation Bükk Mts.
Pál P������,
Felicitász V��������,
Norbert N�����

Coral fragments in limestone, weathered rock surface (Nyavalyás 
Mb.), Lillafüred, Dolka Hill (NN)

Foraminifera sections in thin section (Nyavalyás Mb.), Fels�-Hámor, 
Puskaporos (NN)

Contorted stromatolite, Fels�tárkány, Vár Hill, dolomite quarry (VZs)�ick-bedded dolomite, Újmassa, Nyavalyás Hill quarry, upper level (NN)
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Mid-Hungarian Megaunit: Bükk Unit

�e protoliths of the Bagolyhegy Metarhyolite Formation 
were strongly di�erentiated, rhyolitic pyroclastic rocks 
and, subordinately, e�usive rocks that are characteristically 
poor in trace elements. �ey underwent low grade, regional 
metamorphism and metasomatic alteration. Its rock types 
are generally formed of grains of varying size and material, 
often 	attened along braided foliation. �e 
ne grained 
groundmass has a light grey shade on fresh surfaces. Its 
silici
ed, K-metasomatised version is 
ne grained, grey, with 
splintery fracture and blocky jointing. Main rock-forming 
minerals are quartz, albite, K-feldspars and dioctahedral 
mica. It is known near Bükkszentlászló, Bükkszentkereszt 
and Lillafüred in a few blocks with tectonic boundaries, in a 
position apparently above the Szentistvánhegy Metavolcanic 
Rock Formation. Its stratigraphic position is uncertain.
�ickness: unknown
Age: uncertain. �e U–Pb ages of 247 Ma on metasomatised 
zircons indicate that it is older than the Szentistvánhegy 
Metavolcanic Rock.
References: S
���������  Zs. 1931, Á���� 1973, S
����� 1990, 
P������, B����  (eds) 2005, G�� et al. 2018, N����� et al. 2022

bhT2

Bagolyhegy Metarhyolite 
Formation

N Bükk Mts. Norbert N�����,
Péter G��

Folded, strati
ed, redeposited metarhyolite, Bükkszentlászló, Alsó-
Bagoly Hill (NN)

Silici
ed metarhyolite with preserved 	uidal texture, weathered rock 
surface, Bükkszentlászló, Fels�-Bagoly Hill (NN)

Porphyritic quartz with resorbed edge in an oriented quartz–feldspar–
sericite matrix, XPL (GP)

Silici
ed metarhyolite block, Bükkszentlászló, Fels�-Bagoly Hill (NN)
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Mid-Hungarian Megaunit: Bükk Unit

�e lower part of Sebesvíz Conglomerate Formation is composed of angular, unsorted dolomite and claystone clasts (replaced by 
pebbles higher up in the succession) in a red clayey, lateritic matrix. �e upper part is formed of polymict breccia with calcareous 
cement. It was deposited in terrestrial (	uvial) and shallow marine environments. In the Fels�tárkány Ft–7 well, the formation is 
represented by light grey, freshwater calcareous marl (with Chara oogonia and freshwater ostracods), overlain by felsic, rhyolitic–dacitic 
lava and pyroclastic rocks.
�ickness: variable, a few tens of metres, up to 50 m
Age: late Anisian
References: P������  in H��� (ed.) 1993; V�������� 1999, 2004; 
V��������  et al. in H��� (ed.) 2004; P������, B���� (eds) 2005

�e protolith of the Szentistvánhegy Metavolcanic Rock Formation was a succession composed of calc-alkaline volcanic rocks with 
varying degrees of di�erentiation and variable facies in di�erent areas. �e rocks underwent various metasomatic alteration processes and 
regional metamorphism extending to the pumpellyite-prehnite 
facies. �e lower part of the formation is predominantly formed 
of basaltic andesite and andesite lava rocks, while the upper part 
is mainly composed of dacite and rhyolite lava rocks and their 
various pyroclastic versions. Rocks are generally formed of grains of 
inhomogeneous size and material, often 	attened along foliation. 
�e 
ne grained groundmass is greenish grey on a fresh surface or it 
has a purplish shade from haematite. Main rock-forming minerals 
include quartz, albite, K-feldspar, dioctahedral mica, minerals of 
the chlorite and epidote groups, haematite, titanite and, in certain 
facies, pyroxene and amphibole.
�ickness: up to a few hundreds of metres
Age: early Ladinian. �e U–Pb age of zircon is approximately 240 
Ma, which is consistent with the classi
cation of the underlying 
(Hámor Dolomite Formation) and overlying (Bükkfennsík 
Limestone Formation) sedimentary rocks as early Ladinian based 
on the fossil record.
References: Á����  1973, S
����� 1990, P������, B����  (eds) 
2005, G�� et al. 2018, N����� et al. 2022

sbT2

shT2

Sebesvíz Conglomerate 
Formation

Szentistvánhegy Metavolcanic 
Rock Formation

N Bükk Mts.

Bükk Mts.

Felicitász V��������,
Pál P������

Norbert N�����,
Péter G��,
Zsolt S
�����

Meta-andesite with foliated structure, Lillafüred, road cut (BT)

Polymict conglomerate/breccia. �e white grains between the pebbles 
are of volcanic origin, Miskolc M–10 well (VF)

Weathered surface of dolomite conglomerate, Ómassa, Vadász 
Valley (NN)
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Mid-Hungarian Megaunit: Bükk Unit

�e lower part of the Várhegy Formation is laminite, 
composed of the alternation of black marl and dark grey 
limestone laminae a few tens of metres thick. It is overlain by 
a 2 metre-thick radiolarite bed with volcanic tu� interbeds. 
It formed in a partly restricted basin.
�ickness: a few tens of metres
Age: Ladinian
References: V��������  et al. in HAAS (ed.) 2004, P������, B����  
(eds) 2005, V�������� 2006

vhT2Várhegy Formation S Bükk Mts. Felicitász V��������,
Pál P������

1 cm

Laminated marl, Fels�tárkány Ft–7 well, 190.6 m (V�������� et al. 
in H��� [ed.] 2004)

Metavolcanic rock with quartz lenses, splitting along foliation, 
Lillafüred, Jávor Hill (NN)

Metavolcanic breccia from the base of the formation, with clasts 
	attened along foliation, Újmassa, Szomorú Valley (NN)

Radiolarite, Fels�tárkány Ft–7 well, 182.7 m (V�������� et al. in 
H���  [ed.] 2004)

Porphyritic andesite in thin section, with feldspar and amphibole 
phenocrysts, Tardona, Szalasznya Hill (NN)
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Mid-Hungarian Megaunit: Bükk Unit

�e Bükkfennsík Limestone Formation consists of light grey limestone in great thickness (may reach 1000 m), formerly divided 
into the Bükkfennsík Limestone, Berva Limestone, Fehérk� Limestone, Kisfennsík Limestone formations. It is “Wetterstein type”, 
shallow marine carbonate, deposited on island platforms. It is present in various areas of the Bükk Mountains. It has two main types: 
one is well-strati
ed, thick-bedded, cyclic lagoonal limestone with ooids, oncoids and stromatolites. �e other type is massive reef 
limestone containing segmented calcareous sponges, with subordinate corals and bryozoans. �e rocks of this formation underwent 
low grade or very low grade metamorphism (such rocks are the Bükkfennsík, Fehérk� and Kisfennsík Limestone, according to the 
former division). However, the deformation did not erase original sedimentary features in certain areas (Berva Limestone).
�ickness: may reach 1000 m
Age: Ladinian – early Norian
References: P������, V��������  in H��� (ed.) 1993, V�������� et al. in H��� (ed.) 2004, P������, B����  (eds) 2005

bfT2–3

Bükkfennsík Limestone 
Formation

Bükk Mts. Pál P������,
Felicitász V��������

Megalodontida section, weathered rock surface, Kis-fennsík, Hidegkút 
Hill (NN)

Segmented calcareous sponge (Solenolmia magna), characteristic fossil 
of the Wetterstein reef (VF)

Stromatolite with fenestral structure, Nagyk�mázsa quarry (VF)

Coral colony, weathered rock surface, Felnémet, Berva quarry (NN)

Limestone with banded texture along foliation, weathered rock surface, 
Lillafüred, Lusta Valley (NN)
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Mid-Hungarian Megaunit: Bükk Unit

�e Vessz�s Formation consists of black 
to greenish black slate and metasiltstone, 
locally brownish metasandstone. Interbeds 
of greenish, tu�aceous interbeds are known 
in several places. �e rocks underwent high 
temperature anchizonal metamorphism. It 
formed in a basin environment.
�ickness: 150–200 m
Age: Carnian(?)
References: L���  in H��� (ed.) 1993, V����-
����  et al. in H��� (ed.) 2004, P������ , 
B����  (eds) 2005

�e protolith of the Szinva Metabasalt Formation is intraplate alkali basalt that underwent regional metamorphism up to the 
pumpellyite–actinolite facies. Its main rock-forming minerals are albite, K-feldspars, clinochlore and titanite. Clinopyroxenes and 
biotite also occur in a few rock bodies. It forms lenses of up to a few tens of metres in thickness within the Bükkfennsík and Fels�tárkány 
Formations. �ese are probably the products of monogenetic volcanism. �e rock bodies formerly distinguished as the Létrás Metabasalt 
are also included in this formation. A 
peperitic transitional zone can be observed 
between the volcanic bodies and the host 
limestone. Rocks are mostly greenish grey 
or (if haematite is present) purplish on the 
fresh surface. �ey are 
ne grained but a 
facies with subvolcanic character also exists 
within large rock bodies, with grain size up 
to one millimetre, and poorly oriented or 
unoriented texture.
�ickness: up to 50–100 m
Age: there is no available direct age, it is 
Carnian based on the conodonts of its host 
unit, the Fels�tárkány Limestone.
References: Á����  1973, S
����� 1990, 
P������, B����  (eds) 2005, N�����  
et al. 2022

veT3

snT3

Vessz�s Formation

Szinva Metabasalt 
Formation

N Bükk Mts.

Bükk Mts.

Pál P������

Norbert N�����,
Péter G��

Outcrop of the Vessz�s Fm. (detail: silica lens 
between thin limestone and phyllite laminae) 
Lillafüred, Szinva Valley (NN)

Coarse crystalline metabasalt with unoriented texture, Lillafüred, Létrás Hill (NN)
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Mid-Hungarian Megaunit: Bükk Unit

�e Hegyestet� Formation is composed of the alternation of grey, dark grey marl shale, metasiltstone and limestone. 
�e basinal limestone is bituminous, with silica nodules and dolomitised patches (Limpiász Member). A platform slope 
environment is represented by thick-bedded, grey dolomite (Bányabükk Member), as well as yellowish white limestone 
with dolomite lenses and locally green, 
volcanic (dacite?) tu� interbeds (Gamóca 
Member). �e three rock types show 
continuous transition between one 
another. �e formation underwent very 
low grade metamorphism.
�ickness: up to 300 m
Age: disputed, Carnian (early Norian?)
References: L���  in H��� (ed.) 1993, V����-
����  et al. in H��� (ed.) 2004, P������ , 
B����  (eds) 2005

htT3Hegyestet� Formation N Bükk Mts. Pál P������,
György L���

Recumbent fold in a marl-limestone succession, 
Lillafüred, road cut (BT)

Relict augite phenocrysts in chloritic matrix in plane- and cross-polarised light, Répáshuta, Zsilibes-lápa above Hór Valley (NN)

Characteristic texture of metabasalt (XPL, x20) Lillafüred, Szinva spring (V�������� et al. in H��� [ed.] 2004)
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Mid-Hungarian Megaunit: Bükk Unit

�e Répáshuta Limestone Formation comprises yellow, 
pink, light grey, micritic light grey with crinoidal limestone 
interbeds, red chert nodules, reef limestone olistoliths and 
olistostromes. In certain areas, the red, crinoidal limestone 
forms a rock body that is su•ciently large to be distinguished 
as a member (Vörösk� Limestone Member), in which red 
chert nodules are particularly common. It was deposited in 
a pelagic basin, with olistostromes derived from submarine 
rockfalls. It underwent very low grade metamorphism.
�ickness: 30–100 m
Age: Late Triassic
References: P������  in H��� (ed.) 1993, V���� ����  et al. in 
H���  (ed.) 2004, P������, B����  (eds) 2005

rhT3

Répáshuta Limestone 
Formation

S Bükk Mts. Pál P������

Folded limestone and marl beds, Lillafüred, Vessz�s Valley (NN)Limestone and siltstone beds, Lillafüred, Vessz�s Valley (NN)

Folded limestone and chert beds, Répáshuta, Közép-szék-lápa above 
Hór Valley (NN)

Reef limestone olistolith (Bükkfennsík Limestone) in basinal crinoidal 
limestone, Répáshuta, Bánya Hill, road cut (PCs)
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Mid-Hungarian Megaunit: Bükk Unit

�e Fels�tárkány Limestone Formation consists of grey, in places 
cherty limestone with medium-thick beds and marl interbeds. 
Its microfacies is characterised by ostracods, sponge spicules 
and radiolarian 
laments. �e Belvács Dolomite Member 
comprises o�-white dolomite that formed from limestone 
through secondary processes. It was deposited in a pelagic basin. 
�e formation generally underwent low grade metamorphism.
�ickness: 300–500 m
Age: Carnian–Norian (–Rhaetian?)
References: P������  in H��� (ed.) 1993, V���� ����  et al. in 
H���  (ed.) 2004, P������, B����  (eds) 2005

ftT3

Fels�tárkány Limestone 
Formation

Bükk Mts. Pál P������

Chert and limestone bed standing out as a result of weathering, 
weathered rock surface, Kács, Fels�-Hármas (NN)

Folded chert beds, Répáshuta, Közép-szék-lápa above Hór Valley (NN) 

Photomicrograph of 
lament-bearing limestone with marl interbeds, 
Kis-Eged, southern wall of the quarry (PP)

Chert beds with ptygmatic folding in limestone, Lillafüred, Lusta 
Valley (NN)
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Aggtelek–Rudabánya Unit, Zemplén Unit

Br: Bódvarákó Fm., G: Gutenstein Fm.; RM: Raming Limestone 
Fm.; Sch: Schreyeralm Limestone Fm.; SL: Steinalm Limestone 
Fm. Area of occurrence: Br U.: Bódvarákó Unit; Tsztandrás: 
Tornaszentandrás
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Lithostratigraphic units of the Aggtelek–Rudabánya and Zemplén Units

A�������–R�������� U���

Bódvalenke Limestone Formation, blT2–3 ..................................................................... 166
Bódvarákó Formation, brT2 .......................................................................................... 163
Bódvaszilas Sandstone Formation, bT1 ......................................................................... 159
Bódvavölgy Ophiolite Complex, BT2 ......................................................................... 164
Dunnatet� Limestone Formation, duT2–3 ......................................................................165 

Nádaska Limestone Member, n
duT2–3 ......................................................................165 

Szentjánoshegy Limestone Member, s
duT2–3 ............................................................ 165

Gutenstein Formation, gT2 .......................................................................................... 160
Hallstatt Limestone Formation, hT3 .............................................................................169 

Szádvárborsa Limestone Member, s
hT3 ................................................................... 169

Pötschen Limestone Formation, pT3 ............................................................................168 
Nagyk� Limestone Member, n

pT3 ........................................................................... 168
Raming Limestone Formation, rmT2 ............................................................................ 164
Rei	ing Limestone Formation, rfT2 .............................................................................. 165
Schreyeralm Limestone Formation, saT2 ....................................................................... 162
Steinalm Limestone Formation, stT2 ............................................................................ 161
Szárhegy Radiolarite Formation, szT2–3 ......................................................................... 166
Szin Marl Formation, sT1............................................................................................. 159
Szinpetri Limestone Formation, spT1 ............................................................................ 160
Sz�l�sardó Marl Formation, saT3 ..................................................................................168 

Tornaszentandrás Shale Member, t
saT3 .................................................................... 168

Telekesvölgy Formation, tvT3–J2 ................................................................................... 170
Wetterstein Limestone Formation, wT2–3 ...................................................................... 167
Zlambach Marl Formation, zT3 ................................................................................... 169

Z������ U���

Brezina Formation, brT1 ............................................................................................... 171
Dachstein Limestone Formation, dT3 .......................................................................... 171
Ladmóc Formation, lmT2 ............................................................................................. 171
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Bódvaszilas Sandstone Formation is composed of purplish red, locally greenish grey sandstone, siltstone and shale. It was deposited 
in coastal plain, littoral and sublittoral environments.
�ickness: 200–300 m
Age: Induan
References: R���  in H��� (ed.) 1993, H��� 1996, K�����  et al. in H��� (ed.) 2004, R���  in S
���������, L��� (eds) 2006

�e Szin Marl Formation comprises the alternation of grey limestone with thin or medium-thick beds (variegated, ooidal in certain 
horizons) and laminated marl, calcareous marl. �e middle part of the formation contains thin-bedded–cross-laminated sandstone 
and siltstone interbeds. It formed on the inner-, mid- and outer ramp.
�ickness: 300–350 m
Age: Olenekian
References: R���  in H��� (ed.) 1993, H��� 1996, K�����  et al. 
in H���  (ed.) 2004, R���  in S
���������, L��� (eds) 2006

bT1

sT1

Bódvaszilas Sandstone 
Formation

Szin Marl 
Formation

Aggtelek Karst, Rudabánya Hills  
(Aggtelek and Bódva Subunits)

Aggtelek Karst, Rudabánya Hills  
(Aggtelek and Bódva Subunits)

Kinga H���,
László R���

Kinga H���,
László R���

Ripple marks on the surface of the Bódvaszilas Fm., Perkupa (K�����  
et al. in H��� [ed.] 2004)

Cross-bedded sandstone, Perkupa, above the cemetery (K�����  et 
al. in H��� [ed.] 2004)

Stratotype outcrop of the Szin Marl, Szin (LZ)
Left: Alternation of laminated sandstone and siltstone, Right: Tirolites 
internal mould (PCs)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Szinpetri Limestone Formation consists of grey, laminated–thin-bedded, 
nodular, spotted, bioturbated (“vermicular”) limestone, with the proportion 
of terrigenous clastic material gradually decreasing upwards. It formed on the 
outer ramp that gradually became a lagoonal environment.
�ickness: 150–300 m
Age: Olenekian
References: R���  in H��� (ed.) 1993, H��� 1996, K�����  et al. in H��� (ed.) 2004, 
R���  in S
���������, L��� (eds) 2006

�e Gutenstein Formation comprises dark grey limestone and dolomite of varying composition and texture. In the lower part, 
rocks are thick-bedded–laminated, bed thickness increases to medium or thick higher up in the succession. Characteristic 
textural types are as follows: sponge–microbe boundstone; ooidal-oncoidal grainstone; bioclastic-peloidal packstone-grainstone; 
bioclastic wackestone; laminated and brecciated dolomite containing pseudomorphs after gypsum; pisoidal and 
ne crystalline 
dolocrete. It formed in an isolated, intraplatform lagoon and in an inner- mid-ramp environment with sponge and microbe reefs.
�ickness: 250 m
Age: early Anisian
References: P����  in H��� (ed.) 1993; H��� 2003, 2007; K�����  et al. in H��� (ed.) 2004; B���� in S
���������, L��� (eds) 2006

spT1

gT2

Szinpetri Limestone 
Formation

Gutenstein Formation

Aggtelek Karst, Rudabánya Hills  
(Aggtelek and Bódva Subunits)

Aggtelek Karst, Rudabánya Hills  
(Aggtelek–Rudabánya-Unit with the 

exception of the Tornakápolna Subunit)

Kinga H���,
László R���

Kinga H���

Chert lenses in limestone. Baradla Cave (LZ)

Stratotype outcrop of the Szinpetri Limestone (LZ) �in-bedded, nodular limestone (LZ)

Banded limestone. Baradla Cave (LZ)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

stT2

Steinalm Limestone 
Formation

Aggtelek Karst, Rudabánya Hills  
(Aggtelek, Bódva and Torna Subunits)

Olga P����,
Felicitász V��������

�e Steinalm Limestone Formation comprises white, greyish 
white or light grey limestone (subordinately dolomite). �e bulk 
of the formation is composed of the cyclic alternation of subtidal, 
thick-bedded, bioclastic (Dasycladales) limestone and peritidal 
stromatolite beds. It was deposited on a carbonate platform.
�ickness: 100–400 m
Age: middle Anisian
References: P����, K����� in H��� (ed.) 1993; K�����  et al. in 
H���  (ed.) 2004, P����, K����� in S
���������, L��� (eds ) 
••••, V��������  et al. ••••

Limestone of ooidal grainstone microfacies (HK)Microtexture of dolomite in the Gutenstein Fm. (HK)

Cut surface of a typical limestone of the Gutenstein Fm. (HB)Cut surface of dolomite in the Gutenstein Fm. (HB)

Stromatolite (VF) Lagoonal, oncoidal Steinalm Limestone (VF)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

saT2

Schreyeralm Limestone 
Formation

Aggtelek Karst
(Aggtelek Subunit)

Felicitász V��������,
Csaba P���

�e Schreyeralm Limestone Formation is composed of red 
limestone with medium-thick beds, deposited directly onto 
the middle Anisian platform. It contains crinoids or chert 
nodules locally, as well as lumachelles consisting of tiny 
brachiopods and ammonites. It was deposited on an oceanic 
ridge and in a pelagic basin.
�ickness: from 1–2 m to a few tens of metres
Age: late Anisian
References: V����  2010, P��� et al. 2015

Left: Endotebanella sp. A sp. nov., Right: Glomospira densa (JB)Limestone of grainstone, grapestone microfacies (VF)

�in section photomicrograph of Dasycladalean Steinalm Limestone (VF)Stromatolite with fenestral structure (PCs)

Polished surface of a protointraclastic limestone (PCs)
Protointraclastic limestone from the base of the Schreyeralm Lime-
stone Fm. (PCs)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

brT2Bódvarákó Formation Rudabánya Hills  
(Bódvarákó and Bódva Subunits)

György L���,
Sándor K�����

�e Bódvarákó Formation is composed of the alternation of dark grey, well-bedded limestone and black chert beds with grey, cherty 
dolomite, cherty siltstone, claystone, marl and limestone interbeds. It formed in a relatively deep basin, with anoxic conditions in 
the deep zones. �e rock of the type locality underwent low to very low grade metamorphism around the boundary, while the rocks 
tentatively classi
ed as within the Bódva Unit remained unaltered.
�ickness: approximately 50 m
Age: Anisian–Ladinian
References: K����� , L���  in H��� (ed.) 1993, K�����  et al. in H��� (ed.) 2004, K�����  in S
���������, L���  (eds) 2006

Wackestone with bivalve shell, foraminifera and echinoderm fragments (VF)Filamental packstone from the lower part of the Schreyeralm Limestone Fm. (VF)

Ammonitic Schreyeralm limestone (PCs)Crinoid lumachelle, Aggtelek, Pitics Hill (PCs)

Stratotype of the Bódvarákó Formation, Bódvarákó (VZs)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Raming Limestone Formation is composed of grey, thin-bedded limestone. Its succession represents the alternation of mudstone 
microfacies with lithoclast and fossil-rich beds. �e fossil-rich beds are graded and characterised by redeposited reef-forming fossils 
(encrusting organisms, sponges), bryozoan and crinoid fragments as well as foraminifera and ostracods. Cross-bedding and slump 
structures can also be observed. �e succession deposited at the foot-of-slope of the Wetterstein platform in a hemipelagic basin 
environment.
�ickness: varies between 40–130 m
Age: late Anisian – early Ladinian
References: P���  et al. 2015

�e Bódvavölgy Ophiolite Complex is formed of serpentinite of lherzolite origin, metagabbro, meta-microgabbro, 
metadolerite, metabasalt (with pillow structure) and red radiolarite. �ese occur as isolated blocks of varying size, from one 
metre to several hundred metres in thickness, tectonically embedded into the Perkupa Anhydrite Formation. Igneous rocks 
had been subject to low grade metamorphism everywhere. Locally the signs of blueschist facies (subduction) metamorphism 
can also be identi
ed. It can be found on the surface in a few small outcrops, in the former Perkupa evaporite quarry. It was 
also intersected by several wells, with thicknesses of 350–500 m.
�ickness: over 500 m
Age: Ladinian
References: K�
��, R��� 1986, R���  1985, H������ 1997, 2000, K�����  et al. 2008, 
R���  in H��� (ed.) 1993, R��� in S
���������, L��� (eds) 2006

rmT2

BT2

Raming Limestone 
Formation

Bódvavölgy Ophiolite 
Complex

Aggtelek Karst
(Aggtelek Subunit)

Aggtelek Karst, Rudabánya Hills  
(Tornakápolna Subunit)

Felicitász V��������,
Csaba P���

Sándor J�
��

Left: albite gabbro, Komjáti Ko–11 well, 283 m. Right: radiolarian from the radiolarite of the Tornakápolna T–3 well (R��� 1987)

Cross-bedded calcareous turbidite (PCs)Breccia with redeposited clasts of various origin (PCs)



165

Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Dunnatet� Limestone Formation is composed of red or grey, 
ne crystalline or aphanitic limestone with medium-
thick or thick beds containing bivalve lumachelle lenses. It has a (“
lamental”) microfacies that contains abundant thin-
shelled bivalve fragments. �e Nádaska Limestone Member was deposited in a hemipelagic basin. It is characterised by 
lithoclasts and stromatactis structures associated with nodular micrite texture. A rock type that underwent very low grade 
or low grade metamorphism in the Torna Unit is distinguished as the Szentjánoshegy Limestone Member. �e rocks of 
this formation were deposited in distal shelf, slope and basin environments.
�ickness: Nádaska Mb.: 40–120 m, Szentjánoshegy Mb.: 20–140 m
Age: middle Anisian – middle Carnian
References: K�����  in H��� (ed.) 1993, K�����  et al. in H��� (ed.) 
2004, K�����  in S
���������, L���  (eds) 2006, H������, H��� 2015

�e Rei	ing Limestone Formation con-
sists of grey to dark grey, 
ne crystalline 
limestone with medium-thick beds and 
uneven/splintery fracture. In some intervals, 
it contains grey chert nodules while others 
are chert-free with more distinct beds. It 
was deposited in a pelagic basin.
�ickness: unknown, approximately 50 m
Age: Anisian–Ladinian
References: K�����  in H��� (ed.) 1993, 
K�����  et al. in H��� (ed.) 2004, K�����  
in S
���������, L���  (eds) 2006

rfT2

duT2–3

Rei	ing Limestone 
Formation

Dunnatet� Limestone 
Formation

Aggtelek Karst, Rudabánya Hills  
(Aggtelek and Bódva Subunits)

Aggtelek Karst, Rudabánya Hills  
(Aggtelek, Bódva and Torna Subunits)

György L���,
Sándor K�����

György L���,
Kinga H���

Stratotype outcrop of the Nádaska Mb., Sz�l�sardó, Bedela-kút (VZs)
Polished surface (LZ) and thin section photomicrograph of the 
Nádaska Limestone

Dark grey, silici
ed, brecciated limestone (PCs)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Bódvalenke Limestone Formation comprises the alternation of purplish red limestone with medium-thick beds and bioclastite 
containing abundant thin-shelled bivalve fragments (“
lamental”), with thin interbeds of purplish red shale and chert lenses. �e 
rocks were deposited in distal shelf, slope and basin environments.
�ickness: a few tens of metres
Age: late Anisian – Carnian
References: K����� , L���  in H��� (ed.) 1993, K�����  et al. in 
H���  (ed.) 2004, K�����  in S
���������, L��� (eds) 2006, 
H������, H��� 2015

�e Szárhegy Radiolarite Formation is composed of greenish yellow, yellowish green, locally dark grey, black banded, purplish 
red and dark grey, black, thin-bedded radiolarite, divided by dark grey–black shale interbeds of a few millimetres or centimetres 
in thickness. Imprints of Daonella or Halobia bivalves can be observed on some bedding planes. �is formation was deposited 
in a pelagic deep basin environment.
�ickness: approximately 30 m
Age: Ladinian – Carnian
References: K�����  in H��� (ed.) 1993, K�����  et al. in H��� (ed.) 2004, K�����  
in S
���������, L���  (eds) 2006

blT2–3

szT2–3

Bódvalenke Limestone 
Formation

Szárhegy Radiolarite 
Formation

Rudabánya Hills
(Bódva Subunit)

Rudabánya Hills
(Bódva Subunit)

György L���,
Sándor K�����

György L���,
Sándor K�����

Hand specimens of the Szárhegy Radiolarite, top (KR), right (LZ)

Stratotype outcrop of the Bódvalenke Limestone, Bódvalenke (PCs) �in section photomicrograph of the Bódvalenke Limestone (HB)

Surface of the Bódvalenke Limestone (HB)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Wetterstein Limestone Formation is light grey platform limestone. Its reef part is poorly strati
ed–massive with calcareous 
sponges and subordinate corals and hydrozoans. �e lagoonal part is light grey, locally dark grey, thick-bedded limestone showing 
Lofer-cyclicity with peritidal and subtidal members. Its dolomitised facies is coarse crystalline.
�ickness: may exceed 1000 m
Age: late Anisian – late Carnian
References: P����, K�����  in H��� (ed.) 1993, K�����  et al. in H��� (ed.) 2004, P����, K�����  in S
���������, L��� (eds) 2006, 
V��������  et al. 2011, S��� ����-D����� et al. 2011

wT2–3

Wetterstein Limestone 
Formation

Aggtelek Karst
(Aggtelek Subunit)

Olga P����,
Sándor K�����,
Felicitász V��������

Crinoid columnal in reef limestone, Baradla cave (LZ) Olangocoelia otti, a characteristic calcareous sponge of the Wetterstein reef (VF)

Longitudinal section of Kovacsia baloghi calcareous sponge (VF)Diplopora annulata sections in lagoonal limestone (VF)

Calcareous sponge in the Wetterstein Limestone (VF)Surface of Diplopora limestone (PCs)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Sz�l�sardó Marl Formation consists of grey to dark grey, locally silty clay marl and spotted marl with grey–dark grey, 
ne 
crystalline, mainly cherty limestone and calcareous marl interbeds. Its main biogenic components are radiolarians, thin-shelled 
bivalves and crinoid skeletal fragments. Limestone interbeds are mostly intraformational breccias. �ey are often graded, which 
indicates gravitational redeposition.
�e succession was deposited in a 
pelagic basin, on the slope and in 
foreslope environment. Its very weakly 
metamorphosed version is the Torna-
szent andrás Shale Member, which 
consists of black shale and metasiltstone 
splitting into 2–10 mm thick laminae.
�ickness: approximately 80 m
Age: Carnian
References: K�����  in H��� (ed.) 1993, 
K�����  et al. in H��� (ed.) 2004, 
K�����  in S
���������, L���  (eds) 
2006

�e Pötschen Limestone Formation consists of grey, 
ne crystalline, cherty limestone 
with medium-thick and thin beds and micrite texture with radiolarians, bivalve 
fragments (“
laments”) and crinoids. �e Nagyk� Limestone Member is formed of 
yellowish brown, yellowish white, in places purplish red, 
ne crystalline, well-bedded 
limestone, locally with red chert nodules. It formed in a pelagic basin. In some places, 
it underwent very low grade metamorphism.
�ickness: 50–90 m
Age: late Carnian – middle Norian
References: K�����  in H��� (ed.) 1993, K�����  et al. in H��� (ed.) 2004, K�����  
in S
���������, L���  (eds) 2006

saT3

pT3

Sz�l�sardó Marl 
Formation

Pötschen Limestone 
Formation

Rudabánya Hills (Bódva and  
Torna Subunits)

Rudabánya Hills (Aggtelek,  
Bódva and Torna Subunits)

György L���,
Sándor K�����

Sándor K�����,
Csaba P���

�ick-bedded cherty limestone, Sz�l�sardó, Lepinke, quarry (PCs)

Stratotype of the Tornaszentandrás Shale, 
Tornaszentandrás, Templom Hill (PCs)

Upright, isoclinal fold in limestone with chert 
lenses, Tornaszentandrás, Templom Hill, strato-
type (PCs) 
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Hallstatt Limestone Formation is pale red, 
ne crystalline limestone with medium-thick and thick-beds. It was deposited in a 
pelagic basin. �e Szádvárborsa Limestone Member is formed of grey or pale red, generally crinoidal, frequently ooidal limestone, 
containing brachiopods and ammonites locally. It was deposited in foreslope environment.
�ickness: 100–150 m
Age: Carnian–Norian
References: K�����  in H��� (ed.) 1993, K�����  et al. in H��� (ed.) 2004, K����� in S
���������, L���  (eds) 2006

�e Zlambach Marl Formation consists of brownish grey, laminated marl with grey clayey limestone interbeds. It formed 
in a pelagic basin.
�ickness: approximately 30 m
Age: late Norian – Rhaetian
References: L���  in H��� (ed.) 1993, K�����  et al. in H��� (ed.) 2004, K�����  in S
���������, L���  (eds) 2006

hT3

zT3

Zlambach Marl 
Formation

Hallstatt Limestone 
Formation

Aggtelek Karst, Rudabánya Hills  
(Aggtelek and Bódva Subunits)

Aggtelek Karst, Rudabánya Hills  
(Aggtelek and Bódva Subunits)

Sándor K�����

György L���

Photomicrograph of the Zlambach Marl from the Haragistya outcrop, Jósvaf� (LGy)

Slump fold in thick-bedded limestone, Szögliget-Derenk, Kecskés-oldal (PCs)
Halobia bivalves in Hallstatt Limestone, Silická 
Brezová (Slovakia) (S
���������, L���  [ed.] 2006)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Telekesvölgy Formation is predominantly composed 
of claystone and marl varieties (the Late Triassic to Middle 
Jurassic beds of the Telekes Valley) that can be divided into the 
following three units, whose relationship is still mostly unclear:
–­Alternation of red and green, shaly claystone–clay marl–marl, 
with subordinate purplish red and yellowish white calcareous 
marl and limestone. Marl beds may contain pelagic limestone 
olistoliths.
–­Alternation of grey, bioturbated marl, calcareous marl, marly 
limestone and grey shale with grey, cherty, crinoidal, foraminiferal, 
lithoclastic limestone interbeds that can be interpreted as 
carbonate turbidites. �e olistostromes with carbonate clasts and 
the calciturbidite beds of Csipkés Hill probably also belong to 
this unit.
–­ Dark grey to black, manganese-bearing, shaly claystone, 
subordinately with radiolarite–spiculite interbeds. �ese are 
pelagic, deep marine rocks, partly formed by gravity mass 
movements.
�ickness: 100–600 m
Age: Late Triassic – Middle Jurassic
References: D��
����  et al. 1998; G���� in S
���������, L���  
(eds) 2006; K����  et al. 2008, 2009; H��� et al. 2011; D���-
K����  2012; G���� in F�
� 2012

tvT3–J2Telekesvölgy Formation Rudabánya Hills
(Bódva Subunit)

Szilvia K����,
József G����,
László F����

Limestone bodies formed by gravity mass 	ows in the stratotype 
outcrop of Bizó Hill, Perkupa (FL)

Radiolarian and sponge spicule packstone, side valley no. 8 of Telekes 
Valley (D���-K���� 2012)

Very coarse-grained, polymict conglomerate (olistostrome) from 
Csipkés Hill. Pebbles probably derive from the Bódva series 
(D���-K����  2012) 

Vertically tilted beds of the Telekesvölgy Formation in side valley no. 8 
of the Telekes Valley, Perkupa. �e red and green shaly claystone is of 
Triassic age (FL)
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Alcapa Megaunit: Zemplén Unit

�e Brezina Formation is composed of sandy conglomerate divided by shaly sandstone beds. It transitions into the overlying variegated 
shale, red siltstone, dolomitic slate with marly and gypsiferous interbeds. �e rocks were deposited in 	uvial, deltaic and later shallow 
marine environments.
�ickness: 200 m
Age: Early Triassic
References: S
��� I. in H��� ( ed.) 1993, B���
��� M��� in B���
�, J����� (eds) 1998, H���, P���������  in H��� (ed.) 2004

�e Ladmóc Formation is composed of dark grey brecciated 
dolomite and black claystone. It formed on a carbonate ramp.
�ickness: 200 m (approximately 40 m in the Sátoraljaújhely 
Sau–8 well)
Age: Anisian – early Ladinian (according to Slovakian 
references)
References: S
���  I. in H��� (ed.)1993 (presented as Gutensteini 
F. és Pataki F.), H���, P��������� in H��� (ed.) 2004

�e Dachstein Limestone Formation consists of grey or light grey, very thick-bedded, 
microcrystalline limestone with stromatolite and dark grey clay marl interbeds and, 
in its lower part, dolomite. It has a characteristic Megalodontacea and foraminifera 
fauna. It was deposited on a shallow marine carbonate platform.
�ickness: in the area of the Zemplén 
Unit, it was inter sected by the 
Sárospatak S–7 well (approximately 
280 m true thickness)
Age: Carnian – early Rhaetian
References: S
���  I. in H��� (ed.) 
1993, P���������  et al. 2003, H���, 
P���������  in H��� (ed.) 2004

brT1

lmT2

dT3

Brezina Formation

Ladmóc Formation

Dachstein Limestone 
Formation

Sátoraljaújhely (wells),  
surface outcrop: Slovakia

Sátoraljaújhely Sau–8 well,  
surface outcrop: Slovakia

Zemplén Unit

János H���,
László P���������

János H���,
László P���������

János H���,
László P���������

Dissolved Megalodontaceae shells, S–7 
well, 256 m (P���� �����  et al. 2003)

Left: Diplotremina astro�mbriata, Rudabányácska 
Rbcs–1 well, 861 m, Right: Praegubkinella turgescens, 
Sárospatak S–7 well, 255 m (P��������� et al. 2003) 

Characteristic facies of the formation: bioturbated (left), laminated (right) from the large quarry of Ladmovce (Slovakia) (H���, P��������� 2004)
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Mecsek Unit, Villány–Bihor Unit, Békés–Codru Unit

Formations: Bk.: Begykút Conglobreccia Fm.; Ksz.: K�vágósz�l�s Sandstone 
Fm.; Area of occurrence: Great H Pl: Great Hungarian Plain.
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Lithostratigraphic units of the Mecsek Unit, the Villány–Bihor Unit  
and the Békés–Codru Unit

Csanádapáca Dolomite Formation, csT2-3 ..................................................................... 183
Csukma Formation, cT2–3 ............................................................................................179 

Kozár Limestone Member, ko
cT2–3 ...........................................................................179 

Kán Dolomite Member, k
cT2–3 ................................................................................179 

Templomhegy Dolomite Member, t
cT2–3 ................................................................ 179

Hetvehely Formation, hhT2 ..........................................................................................176 
Magyarürög Anhydrite Member, m

hhT2 ...................................................................176 
Hetvehely Dolomite Member, h

hhT2 ....................................................................... 176
Jakabhegy Sandstone Formation, jT1 ........................................................................... 175
Kantavár Formation, k

kvT2–3 ..........................................................................................180 
Kisrét Member, kvT2–3 ............................................................................................ 180

Karolinavölgy Sandstone Formation, kaT3 .................................................................... 181
Lapis Limestone Formation, lT2................................................................................... 178 

Tubes Limestone Member, t
lT2 ............................................................................... 178

Mecsek Coal Formation, mkT3–J1 ................................................................................. 181
Mészhegy Formation, meT3........................................................................................... 182
Patacs Siltstone Formation, pT2.................................................................................... 176
Rókahegy Dolomite Formation, rT2 ............................................................................ 177
Szeged Dolomite Formation, sgT2 ................................................................................ 183
Víganvár Limestone Formation, vgT2 ........................................................................... 177
Zuhánya Limestone Formation, zT2 ............................................................................. 178
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Tisza Megaunit: Mecsek, Villány–Bihor and Békés–Codru Units

�e red, purplish red, silica-cemented basal conglomerate (“Jakabhegy main conglomerate”) of the Jakabhegy Sandstone Formation 
generally overlies the underlying beds with erosional discordance. �e conglomerate is overlain by pale red, pale purple, cross-
bedded sandstone with medium-thick beds (“gravelly sandstone”). It is overlain by cyclic “pale sandstone” with trough cross-
bedding, containing siltstone pebbles ripped up from the uppermost member of the preceding cycle (“sandstone with oriented 
pebbles”). �is is overlain by a succession consisting of the cyclic alternation of “reddish brown siltstone and sandstone”. �ese are 
unstrati
ed or show variable bed thickness. Sediments are mature with subrounded–rounded grains. Its clastic material derives 
principally from rhyolite, granite and metamorphic rocks, although clasts of the Szalatnak siliceous slate also occur. �e bulk of 
the formation is 	uvial, while its upper part was deposited in delta, coastal plain and tidal 	at environments.
�ickness: 60–380 m
Age: Early Triassic
References: B�������� S���� in H��� (ed.) 1993, T���� in B���
�, J����� (eds) 1998, B���
���  M���  et al. in H��� (ed.) 2004, 
B������, B��������  2005

jT1

Jakabhegy Sandstone 
Formation

Mecsek, Villány Hills, Danube-Tisza 
Inter	uve, Southern part of the  

Great Hungarian Plain
Gyula K�����

Main conglomerate, K�vágósz�l�s, Jakab Hill, Babás szerkövek 
(KGy)

�e Jakabhegy Sandstone in a 
drillcore (KGy)

Core scanning image, Ibafa Ib–4 
well, 283.33–283.76 m (MGy)

Main conglomerate at the base of the Jakabhegy Sandstone, stratotype (BT)Cross-bedded sandstone, K�vágósz�l�s, Jakab Hill, Zsongor-k� (BT)
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Tisza Megaunit: Mecsek and Villány–Bihor Units

�e Patacs Siltstone Formation is composed of generally parallel-bedded, thin-bedded, red siltstone, red and green sandstone 
and green claystone with dolomite and dolomarl interbeds. Carbonate content increases in the uppermost part of the succession. 
Phyllopods are common on the bedding planes of claystones. �is formation was deposited on a shallow marine siliciclastic ramp.
�ickness: 10–150 m
Age: early Anisian
References: R�������� F���������� , T����  in H��� (ed.) 1993, T���� in B���
�, J����� (eds) 1998, B���
��� M���  
et al. in H��� (ed.) 2004

�e Hetvehely Formation consists of anhydrite, claystone, dolomite and dolomite marl. It 
can be divided into two members in Mecsek. �e lower one is the Magyarürög Anhydrite 
Member, which consists of chaotically contorted, thin gypsum, anhydrite, claystone and 
dolomite beds. It is overlain by grey, brownish grey, well-bedded, microcrystalline dolomite 
and dolomarl beds of the Hetvehely Dolomite Member. It was deposited on a ramp 
(initially siliciclastic dominated but becoming carbonate-dominated upwards) and partly 
in sabkha environment.
�ickness: 80–200 m
Age: early Anisian
References: R�������� F���������� , T����  in H��� (ed.) 1993, T���� in B���
�, 
J�����  (eds) 1998, B���
��� M��� et al. in H��� (ed.) 2004

pT2

hhT2

Patacs Siltstone 
Formation

Hetvehely Formation

Mecsek, Villány Hills

Mecsek, Villány Hills

Gyula K�����,
Erzsébet R������- 
F����������,
Ákos T����

Gyula K�����,
Erzsébet R������- 
F����������,
Ákos T����

Gypsiferous Hetvehely Dolomite, Hetve-
hely, Shaft V of the Mecsek Ore Mining 
Company (KGy)

Cyclic succession composed of the alternation of green and red claystone and dolomite, Pécs, Rodostó street (KGy)

Gypsum, claystone, anhydrite and dolomite beds of the Magyarürög Anhydrite (structural 
exploration well no. VII)
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Tisza Megaunit: Mecsek and Villány–Bihor Units

�e Víganvár Limestone Formation is built up of dark grey, thin-bedded–laminated 
limestone, locally marl and dolomarl, subordinately with bivalve lumachelle interbeds. 
Ichnofossils are common. In Mecsek, its upper beds have undergone selective 
recrystallisation (the various forms of this early diagenetic process were formerly 
classi
ed into the Rókahegy Dolomite and described as coral patch reefs). �is 
formation was deposited on a carbonate ramp. It was previously distinguished as a 
member within the Hetvehely Formation.
�ickness: 30–100 m in the Mecsek Mts., 20–30 m in the Villány Hills
Age: early Anisian
References: R�������� F���������� , T����  in H��� (ed.) 1993, T���� in B���
�, 
J�����  (eds) 1998, B���
��� M��� et al. in H��� (ed.) 2004, K�����, S��� 2013

�e Rókahegy Dolomite Formation is composed of varying, red-, yellow- and grey-
coloured, thick-bedded or massive dolomite and thin-bedded, yellowish brown, 
clayey dolomite beds (“boundary dolomite”). In the Villány Hills, it has more variable 
lithofacies, it contains authigenic breccia locally. In the Gálosfa Gf–1 well, it contains 
variegated (green, grey, reddish), highly micaceous, laminated siltstone. It was deposited 
on a shallow (outer) carbonate ramp, with ooidal sandbanks and stromatolites.
�ickness: 10–30 m in the Mecsek Mts., up to 100 m in the Villány Hills
Age: early Anisian
References: R�������� F���������� , T����  in H��� (ed.) 1993, T���� in B���
�, 
J�����  (eds) 1998, B���
��� M��� et al. in H��� (ed.) 2004

vgT2

rT2

Víganvár Limestone 
Formation

Rókahegy Dolomite 
Formation

Mecsek, Villány Hills, Southern part  
of the Great Hungarian Plain

Mecsek, Villány Hills, Southern part  
of the Great Hungarian Plain

Gyula K�����,
Erzsébet R������- 
F����������,
Ákos T����

Gyula K�����,
Erzsébet R������- 
F����������,
Ákos T����

Authigenic brecciated Rókahegy Dolomite, 
Máriagy€d Mgy-1 well (KGy) 

Outcrop of the Víganvár Fm., Mecsekszentkút 
(KGy)

�e upper, recrystallised part of the formation at Remete-rét and above Deindol (KGy)

Stromatolite in the Rókahegy Dolomite, Orf€, Körtvélyes ravine (KGy)
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Tisza Megaunit: Mecsek and Villány–Bihor Units

�e Lapis Limestone Formation consists of grey to dark grey, thin-bedded 
limestone. Its typical lithofacies are: limestone with trace fossils and tiny nodules; 
laminated limestone; beds with transverse cleavage; tempestites consisting of 
bivalve, gastropod and crinoid fragments; soft sediment deformation beds. 
Its uppermost part is the nodular, crinoidal Tubes Limestone Member 
(approximately 50 m thick) with medium-thick and thick beds, trace fossils 
and tempestite interbeds. It was deposited on a shallow marine carbonate ramp.
�ickness: 80–300 m
Age: early–middle Anisian
References: R�������� F���������� , T����  in H��� (ed.) 1993, T���� in B���
�, 
J�����  (eds) 1998, B���
��� M��� et al. in H��� (ed.) 2004

�e Zuhánya Limestone Formation consists of grey to greyish brown limestone with 
medium-thick and thin beds and nodular structure. It is characterised by intraclasts, 
soft sediment deformation structures and brachiopod lumachelles (Coenothyris 
vulgaris, Tetractinella trigonella). It has a yellow or grey spotted version, consisting 
of limestone and calcareous marl beds (“limestone with yellow interbeds”). Calcite 
pseudomorphs after gypsum are common in the matrix between intraclasts. It was 
deposited on the ramp of a relatively deep, open marine shelf.
�ickness: 50–250 m
Age: middle–late Anisian
References: R�������� F���������� , T����  in H��� (ed.) 1993, T���� in B���
�, 
J�����  (eds) 1998, B���
��� M��� et al. in H��� (ed.) 2004

lT2

zT2

Lapis Limestone 
Formation

Zuhánya Limestone 
Formation

Mecsek, Villány Hills, Danube-Tisza 
Inter	uve, Southern part of  
the Great Hungarian Plain

Mecsek, Villány Hills, Southern part of 
the Great Hungarian Plain

Gyula K�����,
Erzsébet R������- 
F����������,
Ákos T����

Gyula K�����,
Erzsébet R������- 
F����������,
Ákos T����

Limestone intraclastite in the Bükkösd quarry (KGy)

Bioturbated limestone with a transverse cleavage 
bed in the upper part, Bükkösd, old quarry (KGy)

Limestone and clayey limestone succession with slump structure in the Bükkösd quarry (KGy)

Slump structure in thin-bedded limestone, 
Bükkösd, Sormás stream valley (KGy)

Crinoid skeletons (Dadocrinus), Bükkösd 
(KGy)
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Tisza Megaunit: Mecsek and Villány–Bihor Units

�e Csukma Formation is built up of thick-bedded limestone, dolomite and thin-bedded, clayey dolomite. In the central part 
of Mecsek, it is represented by ooidal, crinoidal and gastropodal, cross-bedded, thick-bedded limestone (Kozár Limestone 
Member). Its upper part is dolomitised, coarse crystalline and variegated, typically with a purple shade. In West Mecsek and 
in the Villány Hills, the formation is composed of well-strati
ed, light grey to light brownish grey, microcrystalline platform 
dolomite, with Lofer cyclicity in places (Kán Dolomite Member). In the Villány Hills, the upper part of the formation is clayey 
dolomite (Templomhegy Dolomite Member), which formed in an isolated lagoon.
�ickness: 100–370 m
Age: Anisian–Ladinian (the Templomhegy Dolomite may extend to the Carnian)
References: R�������� F���������� , T����  in H��� (ed.) 1993, T���� in B���
�, J����� (eds) 1998, B���
��� M���  
et al. in H��� (ed.) 2004

cT2–3Csukma Formation West Mecsek, Villány Hills
Gyula K�����,
Erzsébet R������- 
F����������,
Ákos T����

Germanonautilus, Bükkösd, quarry (KGy)

Alternation of thick and thin-bedded dolomite, Siklós, Zuhánya 
quarry (BT)

Calcite pseudomorphs after gypsum in the “limestone with yellow 
interbeds” (KGy)

Dolomite alternating with dolomarl, Templomhegy Dolomite Mb., 
Villány, quarry behind the railway station (BT)

Brachiopod internal moulds with a geopetal structure, Bükkösd (KGy)Polished surface of the Zuhánya Limestone from the Villány Hills (LZ)
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Tisza Megaunit: Mecsek Unit

�e Kantavár Formation consists of dark grey–black, thick-bedded, organic-rich marl and calcareous marl. It contains abundant 
ostracods. �e lower few metres of the formation are composed of calcareous marl consisting of oncoids encrusting large Trigonodus 
bivalve shells or gastropods (Kisrét Member, formerly classi
ed into the Kozár Limestone). �e upper part of the formation is built up 
of gradually coarsening, micaceous marl with very 
ne-grained sand (“Wengen shale”), transitioning into the overlying Karolinavölgy 
Sandstone with the alternation of beds. It was deposited in a coastal lagoon characterised by decreasing salinity through time.
�ickness: 50–100 m
Age: late Ladinian – early Carnian
References: R�������� F���������� , T����  in H��� (ed.) 1993, T���� in B���
�, J����� (eds) 1998, B���
��� M���  
et al. in H��� (ed.) 2004

kvT2–3Kantavár Formation Mecsek, central part of the  
Great Hungarian Plain

Gyula K�����

�e “large oncoidal” Kisrét Mb., scanned thin section, Árpád-tet� (BT)

�ick-bedded, black calcareous marl, Pécs, Kantavár quarry (KGy)

Gastropod and bivalve lumachelle with stromatolite oncoids, Kisrét Mb. (KGy)

Detail of the Kantavár quarry (BT)



181

Tisza Megaunit: Mecsek Unit

�e Karolinavölgy Sandstone Formation is composed of the alternation of grey sandstone with 
ne gravel, siltstone and claystone 
beds. It was deposited in 	uvial, deltaic and lacustrine environment.
�ickness: 400–600 m
Age: Late Triassic
References: R�������� F���������� , T����  in H��� (ed.) 1993, B���
��� M��� et al. in H��� (ed.) 2004, P�
���� et al. 2017

�e Mecsek Coal Formation consists of the alternation of 
sandstone, shale and claystone with coal seams (“Liassic coal 
succession”). �e succession can be divided into three seam 
groups (and 5–8 levels based on facies changes). Its lower part 
was deposited in 	uvial and delta swamp environments, while 
the upper part was deposited in a coastal swamp environment.
�ickness: between 100–1200 m, increasing from north-east to 
south-west (10–38 coal seams over 0.5 m thickness)
Age: Rhaetian – early Sinemurian
References: N����� V����  in B���
�, J����� (eds) 1998, 
S
����  in F�
� (ed.) 2012

kaT3

mkT3–J1

Karolinavölgy Sandstone 
Formation

Mecsek Coal 
Formation

Mecsek, central part of the  
Great Hungarian Plain

East Mecsek,  
Northern Imbricate Zone

Gyula K�����

István S
����

Hand specimen of the Karolinavölgy Sandstone (KR)�ick-bedded sandstone, Pécs, Lámpás Valley (BT)

Sandstone with plant fossils, Pécs-Vasas, open-pit mine (PCs) “Liassic coal succession”, Pécs-Vasas open-pit mine (FI)
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Tisza Megaunit: Mecsek Unit, Villány–Bihor Unit

�e Mészhegy Formation is composed of shallow marine siltstone and sandstone, as well as calcareous marl, and marl. Dolomite marl 
beds also occur in the lower third of the succession. It was deposited in a near-shore, shallow marine environment.
�ickness: 20–40 m
Age: Carnian
References: R�������� F����������, T����  in H��� (ed.) 1993, B���
��� M��� et al. in H��� (ed.) 2004, ‚�� et al. 2013

meT3Mészhegy Formation Villány Hills
(Villány–Bihor Unit)

Erzsébet R������- 
F����������

Alternation of well-strati
ed, thin-bedded dolomite and sandstone, Villány, Somschich Hill, foundation pit for a wine house (KGy)

Natural coke formed by Lower Cretaceous basalt (FI)
Monospeci
c bivalve coquina on the bedding plane of carbonaceous 
clay, Pécs-Vasas (PCs)

Sandstone with coal seams, Pécs-Vasas, open-pit mine (HJ)
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Tisza Megaunit: Békés–Codru Unit

�e Szeged Dolomite Formation consists of dark grey to black, brecciated, massive dolomite. It formed in a shallow marine 
lagoonal environment.
�ickness: highly variable, between 10–600 m
Age: Anisian–Ladinian
References: B���
��� M��� in H��� (ed.) 1993; B���
��� M��� in B���
�, J����� (eds) 1998; B���
��� M��� et al. 
in H���  (ed.) 2004; G������� et al. 2017, 2018

�e lower beds of the Csanádapáca Dolomite Formation consist of grey, clayey limestone, while the major part of the succession 
is built up of whitish grey dolomite, with dolomitic limestone and dolomite marl interbeds locally. It was deposited in a shallow 
marine, predominantly lagoonal environment.
�ickness: 400–500 m
Age: Ladinian – Carnian
References: B���
��� M��� in H��� (ed.) 1993; B���
��� M���  
in B���
�, J����� (eds) 1998; B���
��� M��� et al. in H���  
(ed.) 2004

sgT2

csT2-3

Szeged Dolomite 
Formation

Csanádapáca Dolomite 
Formation

Szeged and Békés Basins

Békés Basin

Anikó B���
�-M���

Anikó B���
�-M���

Mosaic breccia cemented by white, sparry dolomite (GI)

Typical microfacies with Acicularia bacillum sections, Tótkomlós 
T.D–2 well, 1697–1700 m (B���
��� et al. in H��� [ed.] 2004)

Macroporella spectabilis, Tótkomlós T.D–2 well, 1697–1700 m 
(B���
���  et al. in H��� [ed.] 2004)

�ick-shelled bivalve section (GI)



184

Triassic

Á����, P. 1973: Pumpellyite-prehnite-quartz facies Alpinemetamorphism in the Middle Triassic volcanogenic-sedimentary sequences of the 
Bükk Mountains, NE Hungary. – Acta Geologica Hungarica 17/1–3, 67–83.

B������, A. ƒ B������-S����, Á. 2005: Geology of the Lower Triassic Jakabhegy Sandstone Formation, Hungary, SE Transdanubia. – 
Acta Geologica Hungarica 48/1, 1–47.

B���� G., B�������� B., B����� D., B����� C�., C���
�� G., G����� L., H��� J., H������ I., J����� Á., K����� M., K��� J., K���� 
J., K���� J., L������� F������ G�., M�„���� G�., P����� Z�., R������� G�., S���� G., T��� Á. ƒ T��� G�. 1990: A Bakony 
hegység földtani képz�dményei. Magyarázó a Bakony hegység fedetlen földtani térképéhez 1:50­000. – A Magyar Állami Földtani 
Intézet alkalmi kiadványa, 119 p.

B���
� I. & J����� Á. (ed.) 1998: Magyarország geológiai képz�dményeinek rétegtana. – MÁFI-Mol kiadvány, Budapest, 517 p.
B���� , T. & V����, A. 2006: Middle Triassic platform and basin evolution of the Southern Bakony Mountains (Transdanubian Range, 

Hungary). – Rivista Italiana Paleontologica Stratigra�a 112/3, 359–371.
B����  T., C������  G. (ed.), C���
�� G., D���� A., K����
�� L. & M�„���� Gy. 1999: A Balaton-felvidék földtana. Magyarázó a Balaton-

felvidék földtani térképéhez, 1:50 000. – A Magyar Állami Földtani Intézet alkalmi kiadványa 197, 257 p.
B���� T., C������ G., V���� A. ƒ D��
���� L. 2001a: Középs�- és kés�-triász platform- és medencefáciesek a Veszprémi-fennsíkon. – 

Földtani Közlöny 131/1–2, 37–70.
B���� T., C������ G., V���� A. ƒ L����� G�.  2001b: Középs�- és kés�-triász platform- és medencefáciesek a Keleti-Bakonyban. – 

Földtani Közlöny 131/1–2, 71–95.
B����  T., F����  L. (ed.), C���
��  G., C������  G., G��  N., K�������  Zs. K�����  L., P��•����  S. & S�����
�  I. 2008: A Vértes hegység 

földtana. Magyarázó a Vértes hegység földtani térképéhez (1:50 000). – Magyarország tájegységi térképsorozata. A Magyar Állami 
Földtani Intézet kiadványa, 368 p.

B����  T., H��� J. & P���� O. 2015: Új rétegtani adatok a Zsámbéki-medence triász aljzatából – szerkezetföldtani következtetések. – 
Földtani Közlöny 145/3, 247–257.

B���� , T., H���, J., V����, A. & M�����, Zs. 2017: In	uence of upwelling on the sedimentation and biota of the segmented margin of 
the western Neotethys: a case study from the Middle Triassic of the Balaton Highland (Hungary). – Facies 63/4, Article number: 22.

B���� T., F���� L., C���
�� G., C������ G., G�� N., K������� Z�. K����� L., P��•���� S. ƒ S�����
� I.  2008: A Vértes hegység 
földtana. Magyarázó a Vértes hegység földtani térképéhez (1:50­000). – Magyarország tájegységi térképsorozata. A Magyar Állami 
Földtani Intézet kiadványa, 368 p.

B���� T. ( ed.), F���� L., S
���� O., K������� Z�., C���
�� G., C������ G., G�� N., K��� S., K��
��� M., S�����
� I., B�����
�� 
E., T������ B�
�� E. ƒ L����� Z. 2018: A Gerecse hegység földtana. Magyarázó a Gerecse hegység földtani térképéhez (1:50�000). – 
Magyar Bányászati és Földtani Szolgálat kiadványa, Budapest, 490 p.

C���
��  G. 1996: Magyarország litosztratigrá�ai alapegységei. Kréta. – Magyar Állami Földtani Intézet, Budapest, 163 p.
C������, G.,  B����, T., G�����, L. ƒ K����
��, L. 1995: Contribution to the Upper Triassic geology of the Keszthely Mountains 

(Transdanubian Range), western Hungary. – Acta Geologica Hungarica 38/2, 111–129.
D���-K����, Sz. 2012: Structure, metamorphism, geochronology and deformation history of Mesozoic fromations in the central 

Rudabánya Hills. – PhD thesis, Eötvös Loránd University, 162 p.
D��
���� L., G������ Z. & K�����  S. 1998: Az Észak-magyarországi jura képz�dmények rétegtana. – In: B���
�  I. & J�����  Á. (eds): 

Magyarország geológiai képz�dményeinek rétegtana. – MÁFI–Mol kiadvány, Budapest, 309–318.
D���� I., H������ I. ƒ J�
�� S. 2003: A polgárdi Szár-hegy andezittelérei és szkarnos képz�dményei. In: S
����� S. ƒ F���� B. (eds):  

A polgárdi Szár-hegy ásványai. Herman Ottó Múzeum, Miskolc, 55–86.
D����, I., F�����, É., J�
��, S., L�����, R., H���, J. ƒ B����, T. 2019: Traces of Carnian volcanic activity in the Transdanubian Range, 

Hungary. – International Journal of Earth Sciences 108/5, 1451–1466.
F����� É., J�
�� S. & H��� J. 2015: A Budai-hegység fels�-eocén összletének bázisán települ� lávak�zet- és tufaklasztokat tartalmazó 

törmelékes üledékes k�zetek petrográ
ai jellegei. – Földtani Közlöny 145/4, 331–350.
F�
� I. (ed.) 2012: Magyarország litosztratigrá�ai alapegységei. Jura. – A Magyarhoni Földtani Társulat kiadványa, Budapest, 235 p.
F�
� I., S
���� I. 2007: A Kárpát-medence �smaradványai. – Gondolat Kiadó, Budapest 446 p.
G������� I., R������ B., V���� A. ƒ S������� F. 2017: Középs�-triász dolomitok képz�désének története és töréses deformációja a 

Szegedi-medence területén. – Földtani Közlöny 147/1, 39–60.
G�������, I., V����, A., R������, B., S�������, F., C
�����, Gy. & F��� , R. 2018: Pervasive early diagenetic dolomitization, subse-

quent hydrothermal alteration, and late stage hydrocarbon accumulation in a Middle Triassic carbonate sequence (Szeged Basin, SE 
Hungary). – Marine and Petroleum Geology 98, 270–290.

G��, P., L�����, R., J�
��, S., D����, I., N�����, N. ƒ H������ S
. 2018: Results of the petrographical, geochemical and geochronological 
reinvestigation of the Triassic metavolcanic rocks at Bükkszentlászló, Bükk Mts. (NE Hungary). – Geologica Balcanica, XXIth International 
Congress of the Carpathian Balkan Geological Association (CBGA), Abstracts, 125.

G����� L. (ed.) 1996: A földtani térképek jelkulcsa és a rétegtani egységek rövid leírása. – A Magyar Állami Földtani Intézet alkalmi 
kiadványa 187, Budapest, 171 p.

G����� L. & B���� T. 2004: Javaslatok Magyarország földtani képzõdményeineklitosztratigrá
ai tagolására. – A Magyar Állami Földtani 
Intézet Évi Jelentése 2002, 195–232.

References



185

Triassic

G����� L., H������ I. (ed.), D������� T���� M., D���� A., Ó��� L, B���� T., C���
�� G., C����� T., C������ G., K����� M., 
K���� J., L������� F������ G�., L��� G�., Ó. K����� L., S�����
� I. ƒ T. D���� V. 2004: A Velencei-hegység és a Balatonf� földtana. 
Magyarázó a Velencei-hegység földtani térképéhez (1:25­000) és a Balatonf�–Velencei-hegység mélyföldtani térképéhez (1:100­000). – 
A Magyar Állami Földtani Intézet kiadványa, Magyarország Tájegységi Térképsorozata, 316 p.

G����, O., H���, J., H���, K., L����
��, G., B����, T., D�����, A. ƒ S
���, E. ••••: Dolomitization of shallow-water, mixed 
siliciclasticcarbonate sequences: �e lower Triassic ramp succession of the Transdanubian Range, Hungary. – Sedimentary Geology 395.

H��� J. (ed.) 1993: Magyarország litosztratigrá�ai alapegységei. Triász. – Magyar Állami Földtani Intézet kiadványa, 278 p.
H��� J. (ed.) 2004: Magyarország geológiája. Triász. – ELTE Eötvös Kiadó, Budapest, 384 p.
H��� J. (ed.) 2012: Geology of Hungary. – Springer, Heidelberg, New York, Dordrecht, London, 244 p.
H��� J. ƒ B���� T. 2014: A Dunántúli-középhegység fels�-triász képz�dményeinek rétegtani- és fácieskérdései. Régi problémák 

újragondolása újabb ismeretek alapján. – Földtani Közlöny 144/2, 445–468.
H��� J., T���-M��� Á., O�����
-S���••�� A., G��
�� F., O�����
 J. ƒ S
��� I. 1988: Alsó-triász alapszelvények a Dunántúli-

középhegységben. (Lower Triassic key sections in the Transdanubian Mid-Mountains) – A Magyar Állami Földtani Intézet Évkönyve 45, 319 p.
H��� J., T����-F����
 E., O�����
-S���••�� A., G��
�� F. ƒ D��
���� L. 1997: Stratigraphy and sedimentology of an Upper Triassic 

toe-of-slope and basin succession at Cs�vár, North Hungary. — Acta Geologica Hungarica 40/2, 111–177.
H��� J., K����� L., T���� Á., D��
���� L., G��
�� F., H���������� M., O�����
�� S���••�� A. ƒ T������ F����
 E. 2000: Fels�-

triász medence- és lejt�fáciesek a Budai-hegységben – a Vérhalom téri fúrás vizsgálatának tükrében. – Földtani Közlöny 130/3, 371–421.
H��� J., B���� T., S
���� I., P���� O. ƒ T������ F����
 E. 2005: Fels�-triász lejt�- és medencefácies€ rétegsorok a Pilisben és a 

Tatabányai medencében. – Földtani Közlöny 135/4, 513–543.
H���, J., B����, T., P����, O., S
���
, P. ƒ G����, Á. 2010: Late Triassic platform, slope and basin deposits in the Pilis Hills, 

Transdanubian Range, Hungary. – Central European Geology 53/2–3, 233–260.
H��� J., K����� S., P������ P., K���� S
., G���� Á., O
����� P., J�
�� S. ƒ N����� N. 2011: A Neotethys-óceán akkréciós 

komplexumának maradványai Észak-Magyarországon. – Földtani Közlöny 141/2, 167–196.
H���, J., B���� , T., G����, O. & K���, S. 2014: Similarities and di�erences in the dolomitization history of two coeval Middle Triassic 

carbonate platforms, Balaton Highland, Hungary. – Facies 60/2, 581–602.
H���, J., L����
��, G., B���� , T. & D�����, A. 2015: Genesis of Late Triassic peritidal dolomites in the Transdanubian Range, 

Hungary. – Facies 61/3, 1–28.
H���, J., B����, T., D����, I., F�����, É., J�
��, S., K����, S
., G��
, A. E., P����, O. ƒ S
���
, P. 2017: �e Budaörs–1 well revisited: 

Contributions to the Triassic stratigraphy, sedimentology and magmatism of the southwestern part of the Buda Hills. – Central 
European Geology, DOI: 10.1556/24.60.2017.008

H���, J., B���� , T., H���, K., C
�����, Gy., G����, O., H������, A. ƒ H�„�, G. 2021: Dolomitization of Late Norian carbonate 
deposits of restricted basin facies in the Keszthely Mts., Transdanubian Range, Hungary. – International Journal of Earth Sciences, 
https://doi.org/10.1007/s00531-021-02113-w

H���, K. 1996: Stratigraphic and facies evaluation of Lower Triassic formations in the Aggtelek–Rudabánya Mountains, NE Hungary. – 
Acta Geologica Hungarica 39/4, 369–411.

H��� K. 2003. Gutensteini Formáció a Szilicei-takaró Aggteleki-fáciesében. – Földtani Közlöny 133/4, 445–468.
H��� K. 2007. Facies pattern of western Tethyan Middle Triassic black carbonates: �e example of Gutenstein Formation in Silica Nappe, 

Carpathians, Hungary, and its correlation to formations of adjoining areas. – Sedimentary Geology 184, 99–114.
H���, K. ƒ P������, P. 2002: Lower Triassic shallow marine succession in the Bükk Mountains, NE Hungary. – Geologica Carpathica 

53/6, 1–17.
H������, B. ƒ H���, K. 2015: Microfacies associations of Middle and Upper Triassic slope and basin carbonates deposited along the Neo-

Tethyan margin, NE Hungary. – Austrian Journal. Earth Sciences 108/1, 34–49.
H������ I. & Ó��� L. 1989: A Polgárdi Mészk� Formáció kontakt metamorf és metaszomatikus jelenségei. – A Magyar Állami Földtani 

Intézet Évi Jelentése 1987-r�l, 137–143.
H������, P. 1997: High-pressure metamorphism and P-T path of the metabasic rocks in the borehole Komjáti-11, Bódva Valley area, NE 

Hungary. – Acta Mineralogica Petrographica Szeged, 37, p. 151–163.
H������, P. 2000: Metamorphic evolution of gabbroic rocks of the Bódva Valley Ophiolite complex, NE Hungary. – Geologica Carpathica 

52, 121–129.
K����� V., P������ P. ƒ H��� J. 2016: A Budai-hegység fels�-triász medence kifejl�dés€ dolomitjainak conodonta biosztratigrá
ája. – 

Földtani Közlöny 146/4, 371–386.
K����� G�. ƒ S��� K. •••…: Középs�-triász zátonyképz�dményként leírt pszeudosztromatolitok. – In: B������•• M., D���� A., V���� 

A. ƒ P��•� J .(eds): 16. Magyar �slénytani vándorgy�lés, Orf�, 2013. Program, el�adáskivonatok, kirándulásvezet�. Magyarhoni Földtani 
Társulat, 52–56. https://foldtan.hu/sites/default/
les/3113144_2013_orfu_fuzet_1.pdf

K�����, S., H���, J., S
������, G., G������, Z., J�
��, S., P������, P., B�����-Á�������, G., G����, Á., O
�����, P., G����, Zs. ƒ S
���  
I. 2008: Permo-Mesozoic formations of the Recsk–Darnó Hill area: stratigraphy and structure of the Pre-Tertiary basement of the Paleogene 
Recsk Ore Field. – In: F������, J. & H�����, É. (eds): 2008: Recsk and Lahóca: Geology of the Paleogene Ore Complex. – Geosciences, 
Publications of the University of Miskolc, Ser. A., Mining 73, 35–58.

K�
��, H. ƒ R���, Zs. 1986: �e 
rst paleontological evidence of Triassic ophiolites in Hungary. – Neues Jahrbuch für Geologie und 
Paläontologie Monatshefte 5, 284–292.

K���� Sz ., F���� L. ƒ K����� S. 2008: A Rudabányai-hegység jura képz�dményeinek szerkezeti helyzete és üledékes kapcsolata – régi 
koncepciók áttekintése és új munkahipotézis. – Annual Report of the Geological Institute of Hungary 2006, 97–120.

K����, Sz ., H���, J., O
�����, P., G����, Á., G��
, A. E. ƒ J�
��, S. 2009: Lithofacies and age data of Jurassic foreslope and basin 
sediments of Rudabánya Hills (NE Hungary) and their tectonic interpretation. – Geologica Carpathica 60/5, 351–379.



186

Triassic

K�������, I., S
���, C�., H������, S
. ƒ J�
��, S. 1990: Petrology and petrochemistry of Mesozoic magmatic suites in Hungary and 
adjacent areas – an overview. – Acta geodaetica, geopysica et montanistica Hungarica 25/3–4, 345–371.

N��� , Zs. R. & C������, G. 2002: Correlation of Upper Julian to Lower Tuvalian (Carnian) depositional cycles from the Balatonhenye – 
Barnag area, Balaton Highland, Hungary. – Acta Geologica Hungarica 45/1, 45–62.

N��� , Zs. R., D„����, N., †K����� , S., O�����
-S���••��, A., V��������, F., P����, O. & C������, G. 2014: Evidence for Ladinian 
(Middle Triassic) platform progradation in the Gyulakeszi area, Tapolca Basin, Western Hungary: Microfacies analysis and 
biostratigraphy. – Rivista Italiana di Paleontologia e Stratigra�a 120/2, 165–181.

N�����, N., K�������, F., G��, P. & L�����, R. 2022: Metavolcanic formations in the Paraautochthonous Triassic successions of the Bükk 
Mts, NE Hungary. – International Journal of Earth Sciences https://doi.org/10.1007/s00531-022-02246-6

‚��, A., P�
����, E., B��•�����, G., G��
, A. E., P�������, E., M�����, L., H�„��, Z�., C�������, D., C
��„��, G., S���, K. ƒ 
S
������, Z. 2013: First report of Triassic vertebrate assemblages from the Villány Hills (Southern Hungary). – Central European 
Geology 56, 297–335.

P��•�, J., D�����, A., H���, J., C�����, E. S., G����, Á., H����
, D., O�����
-S���••��, A., H������, M., M�����, E., O������, 
M. J., O
�����, P., V���, I. ƒ Z�„
��, N. 2007: Triassic/Jurassic boundary events inferred from integrated stratigraphy of the Cs�vár 
section, Hungary. – Palaeogeography, Palaeoclimatology, Palaeoecology 244, 11–33.

P������ P., B���� T. (ed.), L��� G�., K����� S., P��������� L., S���� L. 2005: A Bükk hegység földtana. Magyarázó a Bükk hegység 
földtani térképéhez (1:50­000). – Magyar Állami Földtani Intézet kiadványa, Magyarország Tájegységi Térképsorozata, 284 p.

P��������� L., H��� J., P������ P., P���� O., O�����
�� S���••�� A. 2003: A Zempléni egység magyarországi részén feltárt triász 
képz�dmények újraértékelése. – Földtani Közlöny 133/1, 1–19.

P���, C�., V��������, F., K�����, S. ƒ B���, J. 2015: �e Middle Triassic post-drowning sequence in the Aggtelek Hills (Silica Nappe) 
and its Tethyan context – 
rst description of the Raming Formation from Hungary. – Newsletters on Stratigraphy 48/1, 1–22.

P�
����, E., J�
��, S., D����, I., S���, K., T����-B�
��, E., S�„�, I., D�
��, J. ƒ ��� E�������, H. 2017: Provenance of the Upper 
Triassic siliciclastics of the Mecsek Mountains and Villány Hills (Pannonian Basin, Hungary): constraints to the Early Mesozoic 
paleogeography of the Tisza Megaunit. – International Journal of Earth Sciences 106/6, 2005–2024.

R�������� F����������, E. 2004: A Közép-dunántúli szerkezeti egység formációi.  – Magyar Állami Földtani Intézet Évi Jelentése 2002, 175–188.
R���, Zs. 1985: Triassic ophiolite fragments in an evaporitic melange, Northern Hungary. – O�oliti  10, 411–422.
R��� Zs. 1987: A Bódva-völgy bázisos-ultrabázisos k�zeteinek eredete és nagyszerkezeti helyzete. – Földtani Közlöny 117/1, 47–59.
S��� ����-D�����, B., K�����, S. ƒ V��������, F. ••••: Sponges from the Middle Triassic reef limestone of theAggtelek Karst (NE 

Hungary). – Geologica Carpathica 62/5, 397–412.
S
����� S. 2003: A polgárdi Szár-hegy ásványai. – Topographia Mineralogica Hungariae 8, 7–18.
S
��������� I. & L��� Gy. (eds) 2006: Az Aggtelek–Rudabányai-hegység földtana. Magyarázó az Aggtelek–Rudabányai-hegység 1988-

ban megjelent 1:25�000 méretarányú fedetlen földtani térképéhez. – Magyarország tájegységi térképsorozata. Magyar Állami Földtani 
Intézet, Budapest, 92 p.

S
��������� Zs. 1931: A Bagolyhegy quarzporphyrja Lillafüred mellett. – Acta Chemica, Mineralogica et Physica 2/2, 81–108.
S
����� Z�. 1990: Middle Triassic magmatic sequences from di�erent tectonic settings in the Bükk Mts. NE Hungary. – Acta 

Mineralogica-Petrographica 31, 25–42.
V�������� F. 1999: Az anisusi szárazföldi üledékek az észak-bükki rétegsorokban: Az alsó-sebes-vízi alapszelvény anisusi–ladin rétegei, és a 

Miskolc–10. fúrás, Zsó
atorony. – Földtani Közlöny 129/3, 327–361.
V��������, F. 2004: Anisian terrestrial sediments in the Bukk mountains (NE Hungary) and their role in the triassic rifting of the Vardar-

Meliata branch of the Neo-Tethys Ocean. – Rivista Italiana di Paleontologia e Stratigra�a 110/3, 659–679.
V��������, F. 2006: Evolution of the Bukk Mountains (NE Hungary) during the Middle-Late Triassic asymmetric rifting of the Vardar-

Meliata branch of the Neotethys Ocean. – International Journal of Earth Sciences 95/3, 395–412.
V��������, F., P���, C�., B���, J., S��� ����-D�����, B., K�����, S., P����, O., P�����, T., S
‡���-S����, H., D��������, P. ƒ 

P��•�, J. 2011: �e oldest Triassic platformmargin reef from the Alpine-Carpathian Region (Aggtelek, NE Hungary): platform 
evolution, reefal biota and biostratigraphic framework. – Rivista Italiana di Paleontologia e Stratigra�a 117/2, 221–268.

V����, A. (ed.), B����, T., L�����, G�., K�����, S., P��•�, J., P����, O., S
���, I. ƒ S
����, I. 2003: �e Pelsonian Substage at the 
Balaton Highland (Middle Triassic, Hungary). – Geologica Hungarica series Palaeontologica 55, 195 p.

V����, A. 2010: Late Anisian Ammonoidea from Szár-hegy (Rudabánya Mts); a Dinaric-type fauna from North Hungary. – Fragmenta 
Palaeontologica Hungarica 28, 1–20.





188

Formation: Szh: Szélhegy Limestone Fm.; TFm CsMb.: Tölgyhát Limestone Fm., Csókak� Mb.; TL: T�zkövesárok Limestone Fm., PL: Pisznice 
Limestone Fm.; Area of occurrence: M-H Mu.: Mid-Hungarian Megaunit



189

Formation: Bzs: Bükkzsérc Limestone Fm., MkL: Máriakéménd Limestone Fm., SzC: Szarvask� Complex, VSFm: Vaskapu Sandstone Fm.;  
Area of occurrence: M-S: Máriakéménd–Somberek
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Penninic, Transdanubian Range and
Mid-Transdanubian Units

Formation: Szh: Szélhegy Limestone Fm.; TFm CsMb: Tölgyhát Limestone Fm., Csókak� Mb.; TL: T�zkövesárok Limestone Fm.; Area 
of occurrence: M-H Mu.: Mid-Hungarian Megaunit
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Lithostratigraphic units of the Penninic, the Transdanubian Range  
and the Mid-Transdanubian Units

P������� U���

K�szeg Metamorphic Complex, KJ1–K2 .....................................................................193 
Fels�csatár Greenschist, K(f )J3–K1 ...............................................................................193 
Vashegy Serpentinite, K(va)J3 ....................................................................................... 193 
Velem Calcphyllite, K(ve)J1–K2 ....................................................................................194 
K�szeg Quartz Phyllite, K(k)J1–2 .................................................................................... 194

T������������ R���� U���

Eplény Limestone Formation, eJ1–2 ............................................................................... 200
Hierlatz Limestone Formation, hJ1 ............................................................................... 196
Isztimér Limestone Formation, iJ1................................................................................ 197
Kardosrét Limestone Formation, krJ1 ............................................................................ 195
Kisgerecse Marl Formation, kgJ1 ................................................................................... 199
Kishát Limestone Formation, kJ1 .................................................................................196 

Törökbükk Limestone Member, t
kJ1 ....................................................................... 196

Lókút Radiolarite Formation, lJ2–3 ..............................................................................201 
Póck� Member, p

lJ2–3 .............................................................................................201 
Margithegy Member, m

lJ2–3 ....................................................................................201 
Hajósárok Limestone Member, h

lJ2–3 ...................................................................... 201
Mogyorósdomb Limestone Formation, mdJ3–K1 ........................................................... 203
Pálihálás Limestone Formation, pJ3 .............................................................................. 201
Pisznice Limestone Formation, pJ1 ............................................................................... 195
Szélhegy Formation, shJ3 .............................................................................................. 202
Szentivánhegy Limestone Formation, szJ3–K1 ............................................................... 203
Tölgyhát Limestone Formation, thJ1–2........................................................................... 199 

Hárskút Limestone Member, h
thJ1–2 ........................................................................199 

Csókak� Limestone Member, c
thJ1–2 ........................................................................ 199

T�zkövesárok Limestone Formation, tJ1 ....................................................................... 198
Úrkút Manganese Ore Formation, uJ1 .......................................................................... 198

M��-T������������ U���

Pátró Formation, ptJ2–3 ................................................................................................. 204



193

�e K�szeg Metamorphic Complex is a Penninic complex, 
formed of the Fels�csatár Greenschist, the Vashegy Serpentinite, 
the Velem Calcphyllite and the K�szeg Quartz Phyllite, formerly 
divided into separate formations. In Hungary, it is present in 
the K�szeg Mountains. Its age is uncertain: Early Jurassic – Late 
Cretaceous (possibly Paleogene?).

Fels�csatár Greenschist

�e Fels�csatár Greenschist is a greenschist facies metamorphic 
rock (formerly called the Bozsok Formation) of mafic 
volcanoclastic origin. Its mineralogical composition is actinolite, 
chlorite, albite, clinozoisite (epidote), as well as calcite, quartz 
and biotite. Calcphyllite interbeds are common in its lower part.
�ickness: approximately 100 m

Vashegy Serpentinite

�e Vashegy Serpentinite is composed of 
rock bodies formed by the greenschist facies 
metamorphism of plutonic, ultrabasic–
basic igneous rocks. �e green, massive 
serpentinite consists of antigorite with 
talc, chlorite, dolomite, chalcedony and 
lussatite mineral constituents. �e rock 
varieties that underwent talc carbonation 
to varying extents are composed of talc, 
dolomite, calcite, chlorite with magnesite, 
antigorite, tremolite and lussatite. �e 
relic metagabbro of glaucophane facies 
is made up of actinolite (glaucophane 
with crossite relic core), albite, epidote, 
chlorite and titanite.
�ickness: approximately 100 m

KJ1–K2

K�szeg Metamorphic  
Complex

K�szeg Mountains, Vas Hill Edit K�����, 
Jen� I
�������

Penninic Unit

Greenschist of basalt tu� origin, Fels�csatár, quarry near the former 
talc mine (PCs)

Fels�csatár Greenschist used as building material in the Óháztet� 
lookout tower (SK)

Massive serpentinite, K�szeg Mountains, Bernstein (Austria), (PCs)
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K�szeg Quartz Phyllite

�e K�szeg Quartz Phyllite consists of monomineralic metaquartzite and sericite–chlorite phyllite of clastic origin, of 
greenschist facies and chlorite–albite subfacies. Its mineral constituents are quartz, muscovite, chlorite, in some places 
paragonite, graphitoid (meta-anthracite), albite and calcite.
�ickness: 800–1000 m
Age: uncertain, the major part of the unit is probably Early–Middle Jurassic
References: I
�������, K����
� in C���
��  (ed.) 1996, L��	���� F��
��� in B���
�, J����� (eds) 1998, D��	�, K����� 2001, 
I
�������  in F�
� (ed.) 2012

Velem Calcphyllite

�e Velem Calcphyllite consists of carbonate and clastic 
sediments that have recrystallised to limestone (marble), 
calcphyllite, dolophyllite, dolomite and metaconglomerate 
during greenschist facies metamorphism. Its mineral constituents 
are calcite, quartz, muscovite, chlorite, in places graphitoid 
(meta-anthracite), albite and paragonite. �e metaconglomerate 
(formerly Cák Conglomerate) consists of dolomite, calcite, 
quartz, muscovite and graphitoid. A few Late Cretaceous sponge 
spicules were found in an occurrence in Austria.
�ickness: 200–500 m

Penninic Unit

K�szeg Quartz Phyllite, Velem, Asztal-k�, detail (SK)

Outcrop of the Velem Calcphyllite, Velem, Hosszú Valley (SK)
Left: gravel material of meta-conglomerate, mainly consisting of 
dolomite, Right: K�szeg Mountains, Cák quarry (FL, PCs)

K�szeg Quartz Phyllite, Velem, Asztal-k� (SK)
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�e Pisznice Limestone Formation is built up of pale red or light purplish grey limestone with mostly stylolitic bedding planes. It is 
poorly strati�ed and thick-bedded in its lower part, becoming well-bedded upwards with medium-thick beds. �e rock is intraclastic, 
it contains bioclasts in varying proportion. It was deposited in a relatively deep, sublittoral environment (below the photic zone).
�ickness: 10–20 m
Age: late Hettangian – Pliensbachian
References: F����  1975, H��� in H��� et al. 1984, C���
��, K����  in 
B����  et al. 1990, K����� (ed.) 1998, C���
�� in B����, F���� (eds) 
2008, K�����  in F�
� (ed.) 2012, C���
�� et al. in B���� (ed.) 2018

�e Kardosrét Limestone Formation is composed of oncoidal limestone, white in the lower part and variegated in the upper part of 
the formation, with a few brachiopods and echinoderm fragments (“Dachstein-type Liassic limestone”). Its transitional facies, towards 
the Pisznice Limestone, is formed of red limestone breccia (“scheck” facies) cemented by white calcite. It was deposited in a shallow 
subtidal environment on a carbonate platform.
�ickness: 10–200 m
Age: Hettangian
References: H���  in H��� et al. 1984, C���
��, K����  in 
B����  et al. 1990, C���
�� in F�
� (ed.) 2012

krJ1

pJ1

Kardosrét Limestone  
Formation

Pisznice Limestone  
Formation

Zala Basin, Bakony

Bakony, Vértes, Gerecse, Pilis

Géza C���
��

Géza C���
��,
József K�����

Alcapa Megaunit: Transdanubian Range Unit

Foraminiferal–crinoidal wackestone, Gerecse, Vörös-híd quarry (LZ)
�ick-bedded, pale red limestone, Gerecse, Nagy-Pisznice, large 
“Roman” quarry (BT)

Manganiferous coating on the surface of oncoidal Kardosrét Limestone, 
thin section, Hárskút, Közös-kút ravine (VA)

Light grey, thick-bedded Kardosrét Limestone overlain by Pisznice 
Limestone, Hárskút, Közös-kút ravine (VA)
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�e Hierlatz Limestone Formation consists of unstrati�ed limestone and unsorted bioclastite. It contains varying proportions of micrite 
matrix and calcite sparite cement in which the di�erent constituents have di�erent (white, brown, yellow, red) colours (“Csárdahegy 
limestone”). It often contains ammonites, brachiopods, crinoids and molluscs in rock-forming quantities. �e formation mostly 
occurs as the in�ll of Neptunian dykes or it is associated with coarse-grained clastic rock bodies along fault-controlled submarine ridges.
�ickness: 30–50 m
Age: Sinemurian–Pliensbachian
References: H���  in H��� et al. 1984, C���
��, K����  in B���� et al. 1990, C���
�� in B����, F����  (eds) 2008, V���� in 
F�
�  (ed.) 2012, C���
�� et al. in B���� (ed.) 2018

�e Kishát Limestone Formation comprises red, yellow or white bioclastic limestone. Beds are thick, medium-thick or thin, 
laminated with lenticular structure. It consists almost exclusively of crinoid skeletal elements (crinoidite). It also has crinoidal, 
crinoid- and Posidonia-bearing variants. �ese also contain foraminifera and ammonites locally. Its brownish red, crinoidal, 
bioturbated facies in the Gerecse Mountains is distinguished as the Törökbükk Limestone Member. It was deposited in a deep 
basin, near submarine basement highs.
�ickness: 10–25 in Gerecse, up to 50 m in Bakony
Age: Sinemurian–Pliensbachian (the Törökbükk Member is Pliensbachian)
References: F����  1975 (Törökbükk Limestone F.), K����� in F�
� (ed.) 2012, C���
�� et al. in B���� (ed.) 2018 (Törökbükk Limestone F.)

kJ1

hJ1

Kishát Limestone  
Formation

Hierlatz Limestone  
Formation

Bakony, Gerecse

Zala Basin, Bakony, 
Vértes, Gerecse

József K�����,  
Géza C���
��,  
Tamás B����

Attila V����

Alcapa Megaunit: Transdanubian Range Unit

Brachiopodal–ammonitic grey limestone, Nagy-Teke Hill (LZ)Red, brachiopodal limestone, Lókút, Fenyves-kút (VA)

Microfacies image of bioclastic, crinoidal packstone (Törökbükk Mb.), 
Tardosbánya Tb–2 well (B���� [ed.] 2018)

Red, nodular, bioturbated crinoidal limestone, Törökbükk Mb., Tata, 
Kálvária Hill (LZ)
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�e Isztimér Limestone Formation consists of grey, yellowish grey or red, cherty limestone (spongiolite) with thick, medium-
thick and thin beds. It was deposited in a pelagic basin.
�ickness: 20–150 m
Age: Sinemurian–Pliensbachian
References: H���  in H��� et al. 1984, C���
��, K����  in B���� et al. 1990, C���
�� in B����, F����  (eds) 2008, K����� in F�
� (ed.) 2012

iJ1

Isztimér Limestone  
Formation

Bakony, Vértes József K�����,  
Géza C���
��

Alcapa Megaunit: Transdanubian Range Unit

Wackestone with sponge spicules and crinoids, Csóka Hill (B���� et al. 2008)Wackestone with sponge spicules, Lókút (VA)

Crinoidal packstone with brachiopods, Lókút, Fenyves-kút (VA)

Crinoidal-brachiopodal packstone with juvenile ammonites, Tardos, Gorba (LZ)

Red, brachiopodal limestone, Lókút, Fenyves-kút (VA)
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�e Úrkút Manganese Ore Formation comprises grey, greenish grey, brown, laminated carbonate type as well as oxide type 
manganese ore of heterogeneous appearance, overlain by (in certain sections, without the ore) marl or crinoidal limestone. �e 
limestone is glauconitic in places. In Úrkút, the two ore bodies are separated by pyritic, radiolarian clay marl (“black shale”). It 
was deposited in sub-basins protected from currents, in an anoxic marine environment.
�ickness: between 1–50 m
Age: early Toarcian
References: C���
��, K����  in B���� et al. 1990, S
��• Z. in F�
� (ed.) 2012

�e T�zkövesárok Limestone Formation is composed of thin-bedded, red, nodular, ammonitic limestone (“ammonitico rosso” 
type) with clayey bedding planes, in places with red chert lenses. It was deposited in a pelagic basin.
�ickness: 10 m in the type locality
Age: Pliensbachian
References: H���  in H��� et al. 1984, C���
��, K����  in 
B����  et al. 1990, C���
�� in B����, F����  (eds) 2008, 
K�����  in F�
� (ed.) 2012

tJ1

uJ1

T�zkövesárok Limestone  
Formation

Úrkút Manganese Ore  
Formation

Zala Basin, Bakony, Vértes,  
Dorog Basin

Bakony (near Úrkút and Eplény)

J•
��• K�����

Z����� S
��•

Alcapa Megaunit: Transdanubian Range Unit

Laminated, carbonate type manganese ore, Úrkút (PCs)Open pit manganese ore mine, Úrkút (PCs)

Mollusc-bearing, foraminiferal wackestone with radiolarians, Tés, 
Hamuháza (V���� 2009)

“Ammonitico rosso” (T�zkövesárok Fm.) interbed in red, cherty 
lime stone (Isztimér Fm.), Bakony, Lókúti Hill (VA)
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�e Tölgyhát Limestone Formation is built up of thin-bedded, red, greenish red, Bositra limestone, clayey-nodular limestone, 
limestone with manganese nodules (“ammonitico rosso” type). In places it contains crinoidal limestone interbeds. Its characteristic 
variant in Bakony is an unconformably deposited dark red limestone containing large manganese nodules. �e Hárskút Limestone 
Member consists of poorly strati�ed limestone, it contains abundant crinoid fragments as well as brachiopods, ammonites and 
Bositra. �e Csókak� Limestone Member (formerly a formation) occurs as the in�ll of large sedimentary dykes in the Dachstein 
Limestone along the south-western escarpment of Vértes. It was deposited in a pelagic, deep marine environment.
�ickness: 2–17 m
Age: Toarcian–Bathonian 
References: F����  1975, H��� in H��� et al. 1984, C���
��, K����  in B���� et al. 1990, C���
�� in B����, F����  (eds) 
2008, K����� in F�
�  (ed.) 2012, C���
�� et al. in B���� (ed.) 2018

�e Kisgerecse Marl Formation consists of red marl with limestone nodules (“ammonitico rosso”). It formed in a pelagic basin.
�ickness: a few metres
Age: Toarcian
References: F����  1975 (red calcareous marl with nodules), C���
��, K����  in B���� et al. 1990, C���
�� in B����, F����  (eds) 
2008, K�����  in F�
� (ed.) 2012, C���
�� et al. in B���� (ed.) 2018

kgJ1

thJ1–2

Kisgerecse Marl  
Formation

Tölgyhát Limestone  
Formation

Bakony, Vértes, Gerecse

Zala, Bakony, Vértes,  
Gerecse, Pilis

Géza C���
��,  
József K�����

József K�����,  
Géza C���
��,  
Tamás B����

Alcapa Megaunit: Transdanubian Range Unit

Bositra packstone with planktonic foraminifera, Tardosbánya Tb–2 
well, 133.5 m (LZ)

Bioturbation on the bedding plane of Middle Jurassic “ammonitico 
rosso”, Lábatlan, Tölgyhát quarry (LZ)

Bositra-bearing, bioclastic marl with packstone structure, Tardosbánya 
Tb–2 well, 137.5 m (LZ)

Red marl with limestone nodules (with a dark grey clay interbed in its 
lower part), Lábatlan, Tölgyhát quarry (VZs)
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�e Eplény Limestone Formation is composed of thin-bedded, 
laminated, yellowish brown, yellowish grey, greyish purple, 
Bositra limestone with frequent marl interbeds, as well as nodular, 
red, brownish or greenish red limestone, also containing Bositra. 
Radiolarian chert is common in both types. Certain sections are 
dominated by Bositra and radiolarian limestone. It was deposited 
in a pelagic, deep marine environment.
�ickness: 40–70 m
Age: Toarcian–Bathonian
References: H���  in H���  et al. 1984, C���
��, K����  in 
B����  et al. 1990, C���
��  in B����, F����  (eds) 2008, 
K�����  in F�
� (ed.) 2012, C���
��  et al. in B����  (ed.) 2018

eJ1–2

Eplény Limestone  
Formation

Zala Basin, Bakony, Vértes,  
Gerecse

József K�����,  
Géza C���
��

Alcapa Megaunit: Transdanubian Range Unit

Bositra limestone, Szomód, T�zk� Hill (CsáG) Stratotype outcrop of the Eplény Fm., Lókút (CsáG)

Red, nodular Tölgyhát Limestone (“ammonitico rosso”) in the Nagy-
Pisznice quarry (BT)

In�ll of a Middle Jurassic Neptunian dyke with Upper Triassic and 
Lower Jurassic limestone clasts (“Csókak� Mb.”), Vértes, Csóka 
Hill (B���� et al. 2008)

Upper Aalenian nodular limestone, Bakonycsernye (KZ)
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�e Pálihálás Limestone Formation is composed of dark or light red, clayey-nodular (“ammonitico rosso” type) Saccocoma 
limestone. Beds are medium-thick or thin. �e rock is unstrati�ed in some intervals. It is locally cherty and is divided by a 
crinoidite beds (a few decimetres-thick) in places.
�ickness: 5–20 m
Age: Kimmeridgian – early Tithonian
References: F����  1975 (Kimmeridgian limestone), H��� in H��� et al. 1984, C���
��, K����  in B����  et al. 1990, 
C���
��  in B���� , F����  (eds) 2008, K�����  in F�
�  (ed.) 2012, C���
��  et al. in B����  (ed.) 2018

�e Lókút Radiolarite Formation is built up of thin-bedded, often laminated, in many cases altered and porous silicate rock (radiolarite) 
with chert nodules, lenses and bands, pure chert as well as silici�ed marl and limestone with chert nodules. �e base of the succession 
locally consists of red, cherty, radiolarian claystone, calcareous claystone and yellow claystone. In Gerecse, it appears as two red or 
brown chert bed groups: the late Dogger – early Oxfordian Póck� Member and the late Oxfordian – early Kimmeridgian Margithegy 
Member. �ese two members are separated by the 0.5–1 m thick Hajósárok Limestone Member (“Oxfordian breccia”, formerly 
classi�ed as part of the Pálihálás Limestone Formation), which consists of brecciated, siliceous limestone with plastic clasts. It was 

deposited in a pelagic, deep marine environment.
�ickness: highly variable, up to 150 m
Age: late Bajocian – Kimmeridgian
References: F����  1975 (Póck� Chert F.), H��� in H��� et al. 
1984, C���
��, K����  in B���� et al. 1990, K����� (ed.) 
1998, C���
��  in B����, F����  (eds) 2008, K�����  in  
F�
�  (ed.) 2012, C���
�� et al. in B���� (ed.) 2018

lJ2–3

pJ3

Lókút Radiolarite  
Formation

Pálihálás Limestone  
Formation

Zala Basin, Bakony, Vértes,  
Gerecse, Pilis

Bakony, Vértes, Gerecse, Pilis

József K�����,  
Géza C���
��,  
Tamás B����

József K�����,  
Géza C���
��,  
Tamás B����

Alcapa Megaunit: Transdanubian Range Unit

Outcrop of nodular, Tithonian “ammonitico rosso”, Hajag, Rend-k� (FI)

Radiolarian packstone, Tardosbánya Tb–2 well, 124 m (LZ)
Red, nodular chert (radiolarite) overlain by “Oxfordian breccia” 
(Hajósárok Mb.), Tata, Kálvária Hill (HJ)
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�e Szélhegy Formation consists of white or light grey, subordinately light red, poorly strati�ed limestone (“Tithonian Hierlatz 
limestone”) with abundant fossils, mainly ammonites and brachiopods. Fine- to coarse-grained crinoid skeletal remains are 
signi�cant elements of the fauna.
�ickness: up to a few metres
Age: early Tithonian
References: K�����  in F�
� (ed.) 2012, C���
�� et al. in 
B����  (ed.) 2018

shJ3Szélhegy Formation Bakony, Gerecse
József K�����,  
Géza C���
��,  
Tamás B����

Alcapa Megaunit: Transdanubian Range Unit

Ammonite on a bedding plane of the Szélhegy Limestone, Gerecse, 
Szél Hill (FI)

Bioclastic grainstone with juvenile ammonite and brachiopod fragments, 
Gerecse, Hosszú-vontató (B���� [ed.] 2018)

Bedding plane of ammonitic limestone penetrated by Neptunian 
dykes, Tata, Kálvária Hill (B���� [ed.] 2018)

Biomicrite wackestone with fragments of Saccocoma skeletal elements 
and thin-shelled bivalves, Gerecse, Török-bükk (B���� [ed.] 2018)

Planktonic foraminiferal packstone, Tardos, Szél Hill (B���� [ed.] 2018)



�e Mogyorósdomb Limestone Formation is white, generally thin-bedded limestone, clayey limestone and calcareous marl 
(“biancone limestone”, “maiolica”) in which chert lenses are common. It contains abundant Calpionella, Globochaete and 
radiolarian skeletons. It was deposited in a pelagic basin.
�ickness: up to 300 m
Age: Tithonian–Barremian 
References: H���  in H��� et al. 1984, C���
��, K����  in B���� et al. 1990, K����� in C���
�� (ed.) 1996, C���
��  in 
B���
�, J����� (eds) 1998, K����� in F�
� (ed.) 2012

�e Szentivánhegy Limestone Formation is mostly white or pale red Calpionella limestone with medium-thick or thin beds, 
ammonites and brachiopods (“purplish red and light grey cephalopod limestone”). It was deposited in a pelagic basin.
�ickness: 5–15 m, exceptionally may exceed 20 m
Age: late Tithonian – Valanginian
References: F����  1975, C���
��, K����  in B���� et al. 1990, C���
�� in B���
�, J����� (eds)1998, K����� (ed.) 1998, 
C���
��  in B����, F����  (eds) 2008, K���� et al. in F�
� (ed.) 2012, C���
��, B����  in B���� (ed.) 2018

szJ3–K1

mdJ3–K1

Szentivánhegy Limestone  
Formation

Mogyorósdomb Limestone  
Formation

Bakony, Vértes, Gerecse, Pilis

Zala Basin, South Bakony

József K�����,  
Géza C���
��,  
Tamás B����

József K�����,  
Géza C���
��

Alcapa Megaunit: Transdanubian Range Unit

203

1 cm

Calpionella wackestone, Sümeg, Mogyorós Hill, stratotype (LZ)
�in-bedded limestone (“maiolica”) with dark grey chert lenses and 
seams, Sümeg, Mogyorós Hill, stratotype (LZ)

�ick bed of the Szentivánhegy Limestone, overlying the red, nodular 
Pálihálás Limestone, Fels�vadács (Gerecse), Paprét ravine (BT)

Bioclastic packstone (Berriasian) with Calpionella, echinoderm and 
mollusc fossils and aptychus, Tata TVG–50 well, 25 m (CsáG)
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�e Pátró Formation is built up of the alternation of brownish grey, dark grey siliceous slate, sericite schist, slate and radiolarite 
beds. Its lower part is characterised by intraclastite or microbreccia-type limestone interbeds of deep, distal slope environments. 
�e upper part contains several heavily altered, silici�ed volcanic veins and beds. In some places, metasandstone lenses and thin 
seams also occur. It was deposited in a pelagic basin. �e rocks underwent very low grade metamorphism.
�ickness: its total thickness is unknown, it was intersected by the Iharosberény Ib–I 
well with a thickness of 77 m
Age: Middle–Late Jurassic
References: R�������� F���������� 2004, R�������� F����������  in 
F�
� (ed.) 2012

ptJ2–3Pátró Formation Zala Basin Erzsébet R������- 
F����������

Alcapa Megaunit: Mid-Transdanubian Unit

Top: Platherium? nazarovi, Centre: Penta-
spongo discus ladinicus, Murakeresztúr Mu–1 
well, 3345–3350 m, M: 200x, Bottom: 
Eucyrtidiellum sp., Iharosberény Ib–I well, 
1850.8–1854.4 m, M: 720x (D��
����  in 
R��������  1993)

Top and bottom: Characteristic texture of the formation from the 1850.8–1854.4 m interval 
of the Iharosberény Ib–I well (LZ)
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Bükk Unit, Aggtelek–Rudabánya Unit

Bzs: Bükkzsérc Limestone Formation, SzC: Szarvask� Complex, VSFm: Vaskapu 
Sandstone Formation
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Lithostratigraphic units of the Bükk and the Aggtelek–Rudabánya Units
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Oldalvölgy Formation, ovJ2 ....................................................................................209 
     Csipkéstet� Radiolarite Member, c

ovJ2 ................................................................209 
     Rocskavölgy Member, r

ovJ2 .................................................................................209 
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�e Bányahegy Radiolarite Formation is built up of thin-bedded radiolarite and radiolarian slate, in places with Triassic limestone 
bodies and olistoliths redeposited from a shallow marine environment. It is of variegated colour (purple, red, green, brown, grey, 
white). It forms the base of the Jurassic succession of the Bükk 
Mountains. �e formation shows axial plane foliation due to 
anchizonal metamorphism and associated deformation. It was 
deposited in a deep marine environment.
�ickness: 10–30 m
Age: Middle Jurassic
References: D��
����  et al. in B���
�, J����� (eds) 1998, P���	��  
in P���	��, B���� (eds) 2005, P���	�� in F�
� (ed.) 2012

�e Jómarcik� Limestone Formation consists of light grey, oncoidal, foraminiferal limestone, with a darker grey or pale red shade 
in places. �e rock is of massive appearance. Oncoids and foraminifera, embryonal gastropod, bivalve and brachiopod shells 
are unoriented and unsorted in the microsparite matrix. It was deposited in a shallow sublittoral environment. Its only known 
occurrence is Jómarci-k� where it forms a 400 metre-long, continuous block. �e most likely interpretation of its position is 
that it is a large, slab-like block that slid down intact into the sedimentary basin after lithi�cation.
�ickness: the 50–80 m width of the rock body standing in a steeply inclined position is probably its maximum thickness
Age: Sinemurian–Pliensbachian
References: P���	�� in P���	��, B���� (eds) 2005, P���	�� in F�
� (ed.) 2012

jJ1

bJ2

Jómarcik� Limestone  
Formation

Bányahegy Radiolarite  
Formation

Bükk Mts.
(Pes-k� valley)

South Bükk

Pál P���	��

Pál P���	��

Mid-Hungarian Megaunit: Bükk Unit

Folded, yellowish brown chert with sheared, grey, allodapic limestone 
beds, Répáshuta, Bánya Hill, road cut (PCs)

Radiolarians •attened by foliation (in thin section), Répáshuta, Bánya 
Hill (P���	��, B����  [ed.] 2005)

Gently folded beds of the Bányahegy Radiolarite on the southern slope 
of Kis-Ökrös Hill (FL)

Biodetrital limestone containing Involutina liassica, Árkus-k� 
(P���	��, B����  [ed.] 2005)

Oncoidal Involutina limestone, Jómarci-k� (P���	��, B����  [ed.] 
2005)
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Mid-Hungarian Megaunit: Bükk Unit

�e Vaskapu Sandstone Formation consists of light grey, silici�ed sandstone with 
coali�ed plant fragments and carbonaceous clay beds in places. Planar lamination and 
cross-lamination can be observed within the locally graded sandstone beds. Sandstone 
beds are divided by siltstone interbeds in places. It is a heteropic facies of the Lökvölgy 
Formation and also related to the rocks of the Szarvask� Complex. It was deposited 
in a deep marine environment. It underwent anchizonal metamorphism but foliation 
is rarely visible.
�ickness: variable, maximum 500 m
Age: Middle Jurassic (based on its stratigraphic position)
References: B����  1983, P���	��  in P���	�� , B����  (eds) 2005, H��� et al. 
2011, P���	��  in F�
�  (ed.) 2012

�e Lökvölgy Formation predominantly consists of dark grey, clayey slate (“shingle slate”) built up of turbidites, with thin 
sandstone beds and, locally, conglomerate lenses. �e formation shows dense, planar axial plane foliation due to anchizonal 
metamorphism and associated deformation. It was deposited in a deep marine environment.
�ickness: may exceed 1000 m
Age: Middle Jurassic
References: D��
����  et al. in B���
�, J����� (eds) 1998, P���	��  
in P���	��, B����  (eds) 2005, P���	�� in F�
� (ed.) 2012

lvJ2

vkJ2

Lökvölgy Formation

Vaskapu Sandstone  
Formation

SW and SE Bükk

Bükk Mts.
(Szarvask�, Kis-fennsík)

Pál P���	��

Pál P���	��

Hand specimen of the Vaskapu Sandstone (KR)�e Vaskapu Sandstone in the Tóbérc quarry (JCs)

Stratotype of the Lökvölgy Formation (HS)

Outcrop of the Lökvölgy Formation at the saddle SW of Ódor-vár. �e 
intersection lineation of a thin normal graded sandstone bed can be 
observed on the axial plane foliation surface (FL)
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Mid-Hungarian Megaunit: Bükk Unit

�e Mónosbél Group is a rock assemblage of heterogeneous lithology, predominantly composed of dark grey, black, clayey 
siltstone or shale. It contains limestone bodies in proportions varying by area. �eir presence is the basis of division into 
formations, which show continuous transition into one another: Oldalvölgy Formation, Laskóvölgy Formation and 
Bükkzsérc Limestone Formation. It was deposited in a deep marine environment, with the involvement of gravity mass 
•ow (e.g. debris •ows, turbidity currents). �e rocks of this formation group were a�ected by anchizonal metamorphism, 
deformation and weak layer-parallel or axial plane foliation.
�ickness: may exceed 1000 m
Age: Middle Jurassic
References: P���	��  in P���	�� , B����  (eds) 2005; H��� et al. 2006, 2011, 2012; P���	��  in F�
�  (ed.) 2012

�e Oldalvölgy Formation is built up of dark grey, black siltstone and shale with limestone beds and lenses of mudstone 
texture. �e siltstone may contain sandstone lenses. �e dark grey, locally green, thin-bedded radiolarite bodies of varying 
size within the formation are classi�ed as the Csipkéstet� Radiolarite Member. �e Rocskavölgy Member is characterised 
by ferrous and manganese carbonate nodules and lenses of varying size. �e Oldalvölgy Formation formed in a deep marine 
environment, with its �ne-grained siliciclastic material party transported by turbidity currents. �e formation was a�ected 
by anchizonal metamorphism, and exhibits weak layer-parallel foliation. A few olistoliths originating from outside the Bükk 
Mountains may also be part of this formation (e.g. Kavicsos-kilátó).
�ickness: several hundreds of metres
Age: the Csipkéstet� Radiolarite is early Bajocian – Bathonian
References: B���� 1983, P���	��  in P���	�� , B����  (eds) 2005, P���	��  in F�
�  (ed.) 2012

MJ2Mónosbél Group Bükk Mts.

ovJ2Oldalvölgy Formation Bükk and wells near Darnó Hill,  
Sirok and Recsk

Pál P���	��

Alternation of calciturbidites deposited by gravity mass •ows and 
shale beds of the Oldalvölgy Formation, north of Bükkzsérc, along 
the forest road in Cseresznyés Valley (FL)

Basalt, haematitic quartzite, marlstone, Upper Triassic Hallstatt 
Limestone and an olistostrome bed within a single block (compound 
olistolith), emplaced in Jurassic shale, Csipkés-tet�, Kavicsos-kilátó, 
forestry road cut  (PCs)
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Mid-Hungarian Megaunit: Bükk Unit

�e Laskóvölgy Formation is composed of olistostromes with mainly Middle Jurassic shallow marine limestone clasts (of 
varying size) and bioclasts in the dark grey, black shaly siltstone matrix. Other lithic fragments, of various origin, also occur: 
basic and felsic igneous rocks, phyllite, micaschist, quartzite and sandstone (formerly named as the Mónosbél Formation). It 
formed in a deep marine environment, the clastic material of various size and origin was deposited as a result of gravity mass 
•ows. �e formation was a�ected by anchizonal metamorphism and exhibits tectonic foliation.
�ickness: over 100 m
Age: Bathonian–Callovian
References: P���	��  in P���	�� , B����  (eds) 2005 (Mónosbél F.),  
K�
���  et al. 2010, P���	��  in F�
�  (ed.) 2012

�e Bükkzsérc Limestone Formation comprises dark grey to grey limestone with medium-thick or thick beds, consisting 
of ooid turbidites in black, clayey siltstone. �e limestone beds are laminated, in some places they are normally graded and 
are separated by black, silty claystone beds of varying thickness. Black chert nodules are common. Sediment deformation 
phenomena and sedimentary folds can be observed in several places.
�ickness: up to 150 m
Age: Bajocian–Bathonian
References: P���	��  in P���	��, B����  (eds) 2005; H��� et al. 
2011, 2012; P���	�� in F�
� (ed.) 2012, O��
��
 et al. 2020

Laskóvölgy Formation

Bükkzsérc Limestone  
Formation

West Bükk and wells near Darnó Hill  
and Sirok

West Bükk and wells near Darnó Hill  
and Recsk

Pál P���	��

Pál P���	��,
János H���

lJ2

bzJ2

Cherty limestone, Bükkzsérc, Patkó-szikla (PCs)

Silici�ed olistostrome, Bátor, Laskó valley (H��� et al. 2011)

Graded, peloidal, oncoidal grainstone, Bükkzsérc Bz–5 well, 45.0 m 
(H��� et al. 2011)

Partly silici�ed, ooidal limestone lithoclast with grainstone texture, 
Bátor, Laskó valley (H��� et al. 2011)
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�e Szarvask� Complex is formed of mainly ma�c igneous rock 
bodies (basalt, dolerite and gabbro) of oceanic lithosphere-type 
that intruded into siliciclastic deep marine sediments (Vaskapu 
Formation, Mónosbél Formation Group). �e thermal contact 
zone between the ma�c igneous and the host terrigenous 
sediments can be observed in several places. Rocks have been 
altered by primary hydrothermal and low to very low grade 
ocean •oor and Alpine regional metamorphism.

Kesely�bérc Basalt

�e Kesely�bérc Basalt is mostly composed of basalt and 
hyaloclastite breccia that underwent spilitisation. Siliciclastic 
peperite also occurs in some places. Basalts frequently appear 
as closely packed pillow lava. �e underlying sediment shows 
the signs of weak pyro metamorphism in the contact zone. 
Basalt pillows have spherulitic texture on the edges and 
porphyritic–variolitic–intersertal textures internally. �e 
glass of the rock is always felsitic and chloritised. Centimetre-
size amygdalae, veins and nests can be observed locally, �lled 
mainly with quartz, calcite, prehnite and chlorite.
�ickness: 300–500 m
Age: no direct age data is available

Szarvask� Complex SW Bükk and wells near Tóalmás  
and Inke

Sándor J•
��,
Gabriella B�����-K���

Mid-Hungarian Megaunit

SJ2

Coarse-grained mineralised peridotite, Szarvask�, Denevér adit (BKG)

Closely packed pillow basalt on the side of Vár Hill, Szarvask� (BKG)

Lava pillows at the top of Vár Hill, Szarvask� (NN)
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Mid-Hungarian Megaunit: Bükk Unit

Tardos Gabbro

�e Tardos Gabbro typically appears as medium and coarse-
grained, equigranular gabbro intrusions and thick veins 
consisting of plagioclase, augite and hornblende. A 0.5–10 
metre-thick thermal contact zone (such as contact hornfels) 
formed in the host siliciclastic sediment. �e texture of the rock 
is predominantly ophitic–subophitic with inequigranular–
pegmatitic nests within some intrusions. Ultrama�c bodies 
of heterogeneous composition can be distinguished in 
association with certain gabbro bodies. �ese were formed by 
di�erentiation (peridotite varieties, pyroxenite, hornblendite). 
Small plagiogranite dykes may also occur.
�ickness: unknown
Age: K–Ar ages measured on amphibole in the gabbro and 
on muscovite of the hornfels yielded an age of approximately 
165±5 Ma. �e Sm–Nd analysis of garnets formed at the 
contact of gabbro and tonalite gave 164.7±1.6 Ma
References: B����  et al. 1981, B���� 1983, H������ et al. 
1996, S���	  et al. 1996, A�����-T�����, K����� 1999, 
P���	��  in P���	��, B����  (eds) 2005, P����	 et al. 2006, 
H���  et al. 2011, P���	�� in F�
� (ed.) 2012, K�
���  Z. 
et al. 2017, K��� et al. 2018

Characteristic photomicrograph of a gabbro from the Tardos quarry. Left: in plain polarised light, Right: with crossed polars (HSz) 

Tardos Gabbro, Szarvask�, Tóbérc quarry (VZs)

Coarse-grained gabbro (BKG)
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�e Darnóhegy Melange Complex is formed of ma�c igneous rocks (formerly distinguished as the Hosszúvölgy Basalt Formation) 
embedded within Jurassic sedimentary rocks (claystone, radiolarite, siltstone, very �ne-grained sandstone) known from Darnó 
Hill and its surroundings. �e ma�c blocks are mostly associated with deep marine sedimentary rocks – Triassic and Jurassic red 
and grey radiolarite and limestone, as well as grey, siliceous claystone, siltstone and sandstone – all of these forming a chaotic 
melange assemblage. Igneous bodies are predominantly composed of spilitised, amygdaloidal basalt (massive and pillow basalt, 
hyaloclastite and peperite) penetrated by mineral veins. �e basalt underwent submarine, primary hydrothermal alteration and 
spilitisation. Small microgabbro bodies as well as decimetre and metre-thick dolerite and basalt dykes also occur. According to 
their geochemical characteristics, the Triassic basalt bodies (in close contact with Triassic calcareous and siliceous sediments) 
formed during advanced rifting. Other, supposedly Jurassic, basalt bodies are similar to the rocks of the Szarvask� Complex. 
Based on analogies from the Dinarides, the formation of melange is related to intra-oceanic subduction within the Neotethys 
and to the obduction of the oceanic lithosphere. �e melange was thrust as a nappe over the Mónosbél Group. In contrast to 
the redeposited material of the Mónosbél Group, the olistostromes of the Darnóhegy Melange are marked by the dominance of 
igneous clasts within the melange. �e olistostromes with basalt clasts, near Egerbakta and Bátor, likely belong to this formation.
�ickness: unknown, the greatest drilled apparent thickness is 650 m (Recsk Rm–135)
Age:  late Middle Jurassic (Callovian) based on radiolarians obtained from the sediment between igneous rock bodies
References: D��
����, J•
�� 1992; D��
����  et al. in B���
�, J����� (eds) 1998; K�
���  et al. 2008, 2010; K��� et al. 
2010, 2012; H��� et al. 2011; P���	�� in F�
� (ed.) 2012

Mid-Hungarian Megaunit: Bükk Unit

DJ2

Darnóhegy Melange  
Complex

Darnó Hill, Recsk area and wells  
near Sirok

Sándor J•
��,
Gabriella B�����-K���,  
László F����

Rm–136

red pelagic mudstone,
radiolarite

fault

fault zone, fault breccia

Triassic radiolarians 
Jurassic radiolarians

Triassic elements of the melange

siliceous shale

shale

Jurassic elements of the melange

pillow basalt

massive basalt 

volcaniclastic rock

Jurassic or Triassic volcanic  
rocks of the melange

Pillow basalt, Recsk, Nagy-Réz-oldal (BKG)
Lithological log of the Recsk Rm–136 well 
(detail) (K�
���  et al. 2008)

Peperite facies: red, micritic limestone chaotically mixed with green, altered basalt, Recsk, Baj 
stream, northern quarry (BKG)
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Alcapa Megaunit: Aggtelek–Rudabánya Unit

�e Telekesoldal Formation is predominantly composed of dark grey, black, siliceous shale and marlstone. �ese rocks are divided 
by olistostrome interbeds formed by gravity-induced mass •ows. �e composition of clasts is as follows: grey, micritic limestone of 
variable texture, green–greenish grey rhyolite, red chert, clast-supported olistostrome without matrix. Separate grey, micritic limestone 
olistoliths and rhyolite olistoliths also occur. �e age of rhyolite clasts is Late Triassic based on U–Pb radiometric dating. Greyish 
brown–greyish yellow sandstone bodies can also be observed. �ese used to be interpreted as olistoliths, now they are considered 
as tectonically dissected beds. Sandstone beds are frequently planar- or cross-laminated. �e rock underwent anchimetamorphism 
(273 ± 10°C) and plastic (crystal-plastic) deformation. �is is re•ected by foliation, stylolites and kink folds. �e formation has 
tectonic contacts with both the underlying and overlying beds. �e so-called “Nyúlkertlápa beds”, the black shale and olistostromes 
of the Hidvégardó Ha–3 and the •arnov–1 wells (Slovakia) are tentatively classi�ed as falling within this formation (all of these are 
tectonically imbricated with Permian evaporites). �e rocks in these two wells were formerly classi�ed into the “Hidvégardó series”.
�ickness: several hundreds of metres
Age: Middle Jurassic (Bajocian–Callovian)
References: D��
����  et al. in B���
�, J����� (eds) 1998; G���� in S
���������, L��� (eds) 2006; H��� et al. 2011; 
G����  in F�
� (ed.) 2012; K�
��  et al. 2009a, b, 2018

tJ2Telekesoldal Formation Rudabánya Hills László F����,  
Szilvia K�
��

Olistostrome from the stratotype outcrop of Telekes-oldal: clasts are rounded, their contacts are stylolitic (KSz) 

Olistoliths of the Telekesoldal Formation in a black shale matrix (KSz)Stratotype outcrop in Telekes-oldal, Perkupa (KSz)
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Mecsek Unit, Villány–Bihor Unit, Békés–Codru Unit

MkL: Máriakéménd Limestone Fm., Area of occurrence: M-S: Máriakéménd–Somberek
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Tisza Megaunit: Mecsek Unit

�e Zobákpuszta Sandstone Formation consists of a transgressional marine succession overlying the Mecsek Coal Formation. 
Its lower part is formed of grey to brownish grey, very coarse–medium-grained, predominantly siliceous sandstone (“overburden 
sandstone”), with dark grey, sandy, calcareous claystone, clay marl and marl beds with spherosiderite concretions. It is crinoidal, 
locally, with abundant bivalve fossils and carbonised plant remains. �e grain size of the sandstone beds decreases upsection. Silty-
clayey sediments become more frequent and Gryphaea beds also appear. It formed in a littoral–shallow sublittoral environment.
�ickness: 50–300 m
Age: Sinemurian
References: R�����	  in F�
� (ed.) 2012

�e Vasas Marl Formation is built up of dark grey clay marl, 
marl and calcareous marl (“overburden marl”). It formed in 
a deep sublittoral environment.
�ickness: 15–400 m (increasing to SW)
Age: middle Sinemurian
References: N����� V����  in B���
�, J����� (eds) 1998, 
R�����	  in F�
� (ed.) 2012

zJ1

vJ1

Zobákpuszta Sandstone  
Formation

Vasas Marl  
Formation

East Mecsek, Northern Imbricate  
Zone, Great Hungarian Plain

East Mecsek, Northern Imbricate  
Zone, Great Hungarian Plain

Béla R�����	

Béla R�����	

Gryphaea marl (LZ)Partly recrystallised Microcodium aggregates (V���� 2011)

Left: dolomite pebble in calcareous sandstone, Right: quartz-rich 
dolomite sandstone (XPL), Zsibrik (C���
�� et al. 2007)

Clasts on a sandstone bedding plane, Zsibrik, outcrop no. L15 
(C���
��  et al. 2007)



218

Tisza Megaunit: Mecsek Unit

�e lower part of the Hosszúhetény Calcareous Marl Formation is composed of grey, dark grey, spotted calcareous marl with 
medium-thick beds. �e upper part is predominated by silty marl with crinoidal–sandy lenses and interbeds of crinoidal 
sandstone and calcareous siltstone. It formed in a deep sublittoral environment.
�ickness: 50–350 m
Age: late Sinemurian – early Pliensbachian
References: N����� V����  in B���
�, J����� (eds) 1998, R�����	 in F�
� (ed.) 2012

�e Mecseknádasd Sandstone Formation is a mixed siliciclastic-carbonate succession, consisting of rhythmic alternation of grey, 
graded sandstone and breccia with medium-thick beds and laminated, calcareous siltstone, silty spotted marl and calcareous marl. 
Average grain size decreases upwards. �e cement of the sandstone is calcareous, with increasing silica content and chert lenses from the 
middle part of the succession. �e upper part of the series consists of bio turbated, spotted calcareous marl with ammonites. �e rocks 
of this formation were deposited in a deep sublittoral environment, with shallow bathyal environments represented in its upper part.
�ickness: varies from a few tens of metres to 900 m
Age: Pliensbachian – Toarcian
References: N����� V����  in B���
�, J����� (eds) 1998, R�����	 in F�
� (ed.) 2012

hhJ1

mJ1

Hosszúhetény Calcareous 
Marl Formation

Mecseknádasd Sandstone  
Formation

East Mecsek, Great Hungarian Plain

East Mecsek, Northern part of  
the Great Hungarian Plain

Béla R�����	

Béla R�����	

Well-bedded, dark grey calcareous marl, Pécsvárad (LG)
IMAGEO core image. Paks PAET–
27 well, 795.57–796.53 m (MGy)

Well-bedded, dark grey calcareous 
marl, Pécsvárad (RVA)

�ick-bedded, graded sandstone, Apátvarasd, Réka Valley, forestry road cut (BT)
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Tisza Megaunit: Mecsek Unit

khJ1

rJ1

Kecskehát Limestone  
Formation

Rékavölgy Siltstone  
Formation

East Mecsek

East Mecsek

Béla R�����	

Béla R�����	

�e Kecskehát Limestone Formation is composed of grey, 
crinoidal limestone with medium-thick beds and interbeds 
of silty marl and clay marl. It is embedded within the 
Mecseknádasd Sandstone Formation. It formed in a deep 
sublittoral environment on the outer shelf.
�ickness: 20–30 m
Age: Pliensbachian
References: N����� V����  in B���
�, J����� (eds) 1998, 
R�����	  in F�
� (ed.) 2012

�e succession of the Rékavölgy Siltstone Formation is built up of organic-rich, black, laminated and thin-bedded, silty clay marl 
(“black shale”), siltstone and silici�ed sandstone. It was deposited in a poorly oxygenated, temporarily anoxic, hemipelagic basin.
�ickness: 12 m
Age: early Toarcian 
References: N����� V����  in B���
�, J����� (eds) 1998, 
R�����	  in F�
� (ed.) 2012, M����� et al. 2017

Echinoid fragment in crinoidal grainstone, Apátvarasd, Réka 
Valley (RVA)

Belemnite rostra in crinoidal limestone, Apátvarasd, Réka Valley (RVA)

Black shale with a lenticular interbed of hybrid arenite, Apátvarasd, 
Réka Valley (RVA)

Yellowish grey, thick-bedded, crinoidal limestone, Apátvarasd, Réka 
Valley (RVA)

Ammonite (left) and �sh fossil (right) on the bedding plane of the black 
shale, Apátvarasd, Réka Valley (RVA)
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Tisza Megaunit: Mecsek Unit

�e Komló Calcareous Marl Formation comprises the alternation of grey, spotted, bioturbated, ammonitic, silty marl, calcareous 
marl and clayey limestone. Both the overall grain size and the amount of coarse clasts decrease upwards. �e top of the formation 
consists of laminated marl and calcareous marl. It formed in a deepening-upward open marine bathyal environment.
�ickness: 20–240 m
Age: Toarcian–Bajocian (–Bathonian)
References: N����� V����  in B���
�, J�����  
(eds) 1998, R�����	 in F�
� (ed.) 2012

�e Pusztakisfalu Limestone Formation consists of coarse-
grained, crinoidal, brachiopodal limestone with belemnite 
rostrum fragments and �ne pebbles locally. It was deposited 
above the wave base, in a sublittoral environment.
�ickness: maximum 25 m
Age: Toarcian–Bajocian
References: N����� V����  in B���
�, J����� (eds) 1998, 
R�����	  in F�
� (ed.) 2012

kmJ1–2

pkJ1–2

Komló Calcareous Marl  
Formation

Pusztakisfalu Limestone  
Formation

East Mecsek, Northern Imbricate Zone, 
Great Hungarian Plain

East Mecsek, Northern  
Imbricate Zone

Béla R�����	

Béla R�����	

Crinoidal limestone (RVA)

�ick-bedded calcareous marl in the Óbánya Valley (FI)

Crinoidal grainstone (LZ)

Stephanoceras (F�
�, S
���� 2007)
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Tisza Megaunit: Mecsek Unit

�e Óbánya Limestone Formation comprises red and greenish grey, ammonite-rich marl and calcareous marl with limestone 
nodules, locally nodular limestone (“ammonitico rosso”). It was deposited in a bathyal pelagic basin.
�ickness: 10–15 m
Age: Bathonian – early Callovian
References: N����� V����  in B���
�, J����� (eds) 1998, R�����	 in F�
� (ed.) 2012

�e Fonyászó Limestone Formation comprises reddish brown and greenish yellow, thin-bedded, siliceous limestone and radiolarite. 
Its upper part consists of reddish, laminated, siliceous limestone with chert lenses (“siliceous marl”). It was deposited in a pelagic basin.
�ickness: 20–25 m
Age: Callovian – early Kimmeridgian
References: N����� V����  in B���
�, J����� (eds) 1998, R�����	 in F�
� (ed.) 2012

oJ2

fJ2–3

Óbánya Limestone  
Formation

Fonyászó Limestone  
Formation

East Mecsek, Northern Imbricate  
Zone, Northern part of the  

Great Hungarian Plain

East Mecsek, Northern Imbricate Zone, 
Great Hungarian Plain

Béla R�����	

Béla R�����	

Condensed, red, clayey, nodular limestone (“ammonitico rosso”), Óbánya Valley (PCs)

Siliceous calcareous marl (radiolarite), Óbánya Valley, Ferde-
vízesés (PCs)

Lytoceras polyanchomenum, Óbánya Valley 
(G����
  1994)

Red, thin-bedded limestone with red chert lenses, Cseng� Hill, 
forestry road cut, Hosszúhetény–Püspökszentlászló (PCs) 
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Tisza Megaunit: Mecsek Unit

�e Kisújbánya Limestone Formation is composed of grey, red, spotted, thin-bedded nodular limestone, with medium and 
thick beds in its upper part. �e top of the succession is characterised by nodular and slightly cemented limestone. It contains 
abundant Globochaete, radiolarian, Cadosina, and Saccocoma bioclasts. It was deposited in a bathyal pelagic basin. �e Várkony 
Limestone Member is formed of siliceous Saccocoma limestone, with cherty Calpionella limestone in the upper part. �e lower 
part of the member is characterised by ammonite and belemnite fauna.
�ickness: maximum 15 m
Age: Kimmeridgian – Tithonian
References: N����� V����  in 
B���
�, J����� (eds) 1998, N���  
I., R�����	  in F�
� (ed.) 2012

�e Márévár Limestone Formation consists of greyish or yellowish white Calpionella limestone, mainly with medium-
thick beds. Its lower part is composed of cherty, clayey and intraclastic rock types. �e upper part consists of laminated 
limestone divided by calcareous marl laminae. It was deposited in a bathyal pelagic basin.
�ickness: over 110 m
Age: middle Tithonian – early Valanginian
References: N���  I. in C���
�� (ed.) 1996, N����� V����  in B���
�, J����� (eds) 1998, C���
�� in B���
�, J�����  
(eds) 1998, N���  I., S
����� in F�
� (ed.) 2012

kJ3

mvJ3–K1

Kisújbánya Limestone  
Formation

Márévár Limestone  
Formation

East Mecsek,  
Northern Imbricate Zone

East Mecsek, Northern Imbricate Zone, 
Great Hungarian Plain

Béla R�����	

Balázs S
�����

Bioclastic wackestone (Spirillina sp., Lenticulina sp., Calpionella alpina), 
Zeng�várkony, Mészkemencék, large quarry (AR)

Outcrop of the Márévár Fm. in the abandoned quarry of Barna-k�, and a 
limestone bed with “porcelain” texture (small image), Magyaregregy (JV)

Red, laminated limestone with chert lenses (Fonyászó Limestone), overlain by the clayey, nodular 
Kisújbánya Limestone, Hosszúhetény–Püspökszentlászló, Cseng� Hill, forestry road cut (PCs)

Trenerites evolutus, collected by Andor 
S����� , 1877 (BL)
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Tisza Megaunit: Villány–Bihor Unit

�e Somssichhegy Limestone Formation is composed of grey, bioclastic limestone (“Cornbrash”). Its lower part is gravelly, 
sandy and thick-bedded. It becomes massive, then well-bedded and cherty higher up in the succession. It formed in a 
shallow sublittoral environment.
�ickness: 10–50 m
Age: Pliensbachian
References: N����� V����  in B���
�, J����� (eds) 1998, 
V����  in F�
� (ed.) 2012

�e Somberek Limestone Formation is composed of the alternation of thin-bedded, grey, dark grey, silty marl, calcareous marl 
and crinoidal, silty, sandy limestone beds. It formed in subtidal–shallow bathyal basin environment. �e formation has no surface 
outcrops, it is only known from wells.
�ickness: nearly 300 m in the Somberek Smb–1 well
Age: Toarcian–Aalenian
References: C���
��  in F�
� (ed.) 2012

sJ1

sJ1–2

Somssichhegy Limestone  
Formation

Somberek Limestone  
Formation

Villány Hills, Southern part of the  
Great Hungarian Plain

Máriakéménd–Somberek Ridge

Attila V����

Géza C���
��

�ick-bedded, gravelly–sandy limestone, Villány, Templom Hill (BT)
�in section photomicrograph of the lower, crinoidal, brachiopodal and 
foraminiferal bed of the formation, Villány, Templom Hill (V���� 2010)

Echinoderm–Bositra–sponge spicule packstone, Somberek Smb–1 
well, 430.7 m, M:30x (K. S�������� )

Radiolarians, Bositra, sponge spicules in packstone, Somberek Smb–1 
well, 542.1 m, M:30x (K. S�������� )
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Tisza Megaunit: Villány–Bihor Unit

�e Villány Limestone Formation consists of grey or red, ammonitic limestone. Its lower part is characterised by ferruginous ooids. 
�e upper part contains stromatolite beds and oncoids of several centimetres in size. It was deposited on a pelagic, submarine plateau.
�ickness: up to a few metres
Age: late Bathonian – Callovian
References: N����� V����  in B���
�, J����� (eds) 1998, V���� in F�
� (ed.) 2012

vJ2

Villány Limestone  
Formation

Villány Hills, Southern part of  
the Great Hungarian Plain

Attila V����

Bioclastic wackestone with ferruginous ooids from the lower Callovian 
part of the Villány Limestone (V���� 2012)

Section of a middle – upper Callovian stromatolite, Siklós, Rózsa 
quarry (V���� 2012)

Ammonite imprints on an encrusted bedding plane, Villány, Templom 
Hill, stratotype (BT)

Ammonites from the Rózsa quarry, Siklós (KGy)

�e late Bathonian – Callovian Villány Limestone unconformably 
overlies the Pliensbachian Somssichhegy Limestone, Villány, Templom 
Hill, stratotype (V���� 2012)
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Tisza Megaunit: Villány–Bihor Unit

�e Máriakéménd Formation consists of grey or red, siliceous 
limestone, cherty calcareous marl and chert (spongiolite) with 
green clay interbeds and crinoidite lenses. It was deposited in 
a pelagic basin.
�ickness: approximately 50 m
Age: Aalenian
References: R�����	  in F�
� (ed.) 2012

�e Szársomlyó Limestone Formation is composed of white or light grey, thick-bedded limestone. Its texture is characterised 
by micro-oncoidal or ooidal, subordinately bioclastic mudstone. A characteristic level with reddish shade (“rose bed”) can 
be identi�ed locally in its lower part. It was deposited in a shallowing-upward pelagic basin.
�ickness: 150–300 m
Age: Oxfordian – early (late?) Tithonian
References: N����� V����  in B���
�, J����� (eds) 1998, 
T���	  in F�
� (szerk.) 2012

mkJ2

sJ3

Máriakéménd Formation

Szársomlyó Limestone  
Formation

Máriakéménd–Somberek Ridge

Villány Hills, Southern part of the 
Great Hungarian Plain

Béla R�����	

Ákos T���	

Top: wackestone with sponge spicules and Bositra, Bottom: crinoidal 
grainstone (RB)

Siliceous, crinoidal limestone with a green clay interbed, Szederkény, 
quarry (RVA)

Planktonic foraminifera and micro-oncoids in bioclastic wackestone 
(V����  2012)

Lower part of the thick-bedded Szársomlyó Limestone (“rose bed”), 
overlying the Villány Limestone, Siklós, Rózsa quarry (MI)
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Tisza Megaunit: Békés–Codru Unit

�e lower part of the Pusztasz�l�s Marl Formation consists of grey and red marl, calcareous marl and limestone with 
Calpionella and Saccocoma. Its upper part is composed of dark grey, reddish brown claystone, locally with turbiditic sandstone 
interbeds, as well as clay marl, marl, calcareous marl and limestone beds. �e lower part of the formation was deposited in a 
pelagic basin, while its upper part was deposited in a foreslope and basin environment.
�ickness: unknown
Age: Kimmeridgian – early Cretaceous
References: B���
��� M�		  in 
C���
��  (ed.) 1996, C���
��  in 
B���
�, J����� (eds) 1998, N���  I., 
B���
��� M�		 in F�
� (ed.) 2012

psJ3–K1

Pusztasz�l�s Marl  
Formation

Békés Basin Anikó B���
�-M�		

Calpionella in a thin section of the Puszta-
sz�l�s Marl, Pusztasz�l�s Psz–1 well, 2230–
2232 m (SzB)
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Jurassic
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Alcapa Megaunit: Transdanubian Range Unit

�e Bersek Marl Formation is predominantly composed of the rhythmic alternation of marl, calcareous marl and, locally, 
limestone beds. Ammonite internal moulds, aptychi, belemnites and trace fossils belonging to the Zoophycos ichnofacies 
are common. �e lower, grey part of the formation contains thin, greenish grey, very �ne to medium-grained sandstone 
interbeds. Low-angle shear surfaces, rotated/truncated sets of beds, listric faults and soft striae indicate synsedimentary 
deformation on a slope. �e purple marl in the upper part formed during undisturbed sedimentation. �e base of the 
formation is composed of submarine slope conglobreccia to sandstone beds, a few metres thick, with calcareous cement 
(Fels�vadács Conglobreccia Bed). Its clastic material consists of limestone, chert and ma�c igneous rocks. In the West 
Gerecse mountains, the conglobreccia forms an intercalation in the Szentivánhegy Limestone Formation. Pebbles and 
heavy minerals within the sandstones mainly derived by means of denudation from an ophiolitic succession. �ey were 
transported to the slope of the bathyal basin by turbidity currents and debris �ows.
�ickness: up to approximately 100 m
Age: Berriasian – Hauterivian
References: F�
��  1958, Á��
�
	� 1995, C�	��	� (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998, F��
, F������� 2002, 
F��
  et al. 2013, F���� et al. 2017, S����� et al. in B���� (ed.) 2018, B����� et al. 2017

bK1

Bersek Marl  
Formation

Gerecse, Dorog Basin Orsolya S�����, 
László F����

Polished slab of the Fels�vadács Breccia, Gerecse, Törökbükk (LZ)

Alternating clay marl and calcareous marl beds of the Bersek Marl, 
Lábatlan, Bersek Hill quarry (SzO)

A set of marl layers rotated along low-angle shear surfaces, Lábatlan, 
Bersek Hill quarry (SzO)

Echinoderm skeletal fragments in siliciclastic wackestone (Fels�vadács 
Bed), Szomód, T�zk� Hill (F��
 et al. 2013)



236

Alcapa Megaunit: Transdanubian Range Unit

lK1

Lábatlan Sandstone  
Formation

Gerecse and its western foreland, 
Tatabánya Basin

Orsolya S�����

�e Lábatlan Sandstone Formation consists of the alternation of 20-100 cm-thick beds of greyish green and purplish brown, 
�ne- and medium-grained (locally very coarse to gravelly) sandstone and �ne conglomerate with intercalations of sandy 
marl and siltstone. Coarsening and thickening upwards 
successions are common. Sandstones may be amalgamated 
and structureless, but graded, laminated, cross-laminated 
beds also occur with sole marks belonging to the Nereites 
ichnofacies. Rarely soft-sediment deformation structures 
appear. In petrological terms, it is polymict, quartz-rich 
sandstone with lithic fragments. Crinoidal, bioclastic 
calcareous sandstone beds with reef limestone fragments 
also occur in several places. �e signi�cant proportion of 
silty interbeds indicates that the formation is a marginal 
lobe deposit of a deep-sea turbidite system.
�ickness: its greatest thickness reaches 300 m, it is 
approximately 50 m in the Tatabánya Basin
Age: Barremian – Aptian
References: C�	��	�, Á��
�
	�  1994, C�	��	� in C�	��	�  
(ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998, C�	��	�  
in B����, F����  (eds) 2008, F��
 et al. 2013, S����� et al. 
in B����  (ed.) 2018, S��•�� et al. 2018

�e Köször�k�bánya Conglomerate Formation comprises the alternation of clast-supported, normally graded conglomerate beds, 
several metres thick, with erosional bases, as well as sandstone and (subordinately) siltstone beds. �e grain size of the conglomerate 
attains 30 cm. Pebbles are mostly comprised of well-rounded chert, ma�c igneous rocks, metamorphic rocks. �e subangular limestone 
clasts were derived from the coeval reef slope. �e dm-several metre large ripped-up siltstone clasts containing Orbitolina forams are 
spectacular. �e proportion of limestone clasts exceeds 50% in certain beds. �e formation is interpreted as a deep-sea channel �ll 
feeding a coeval turbidite system. Its relationship with the older, lobe-forming Lábatlan Sandstone remains unknown.
�ickness: its greatest known thickness does not exceed 20 m
Age: uncertain, late Aptian (according to recent data) or early Albian 
References: S�����  1990, C�	��	� in C�	��	� (ed.) 1996, C�	��	� in B�����, J	����  
(eds)1998, Császár 2002, S����� et al. ed B���� (ed.) 2018, S��•�� et al. 2018

kkK1

Köször�k�bánya Conglomerate  
Formation

Gerecse (Lábatlan) Orsolya S�����

�ick-bedded sandstone, Gerecse, Bersek quarry (SzO)

Inverse grading in conglomerate with abundant limestone clasts, Lábatlan, Köször�k�bánya 
quarry (B���� [ed.] 2018)

Normal grading in clast-supported conglomerate 
with chert pebbles, Lábatlan, Köször�k�bánya 
quarry (SzO)
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Alcapa Megaunit: Transdanubian Range Unit

vK1

Vértessomló Siltstone  
Formation

Vértes, Gerecse Géza C�	��	�,  
Ottília S��•��

�e Vértessomló Siltstone Formation is composed of dark grey siltstone, glauconitic clay marl, marl, subordinately calcareous 
marl, limestone and sandstone. Characteristic fossils are tiny ammonites and belemnites �lled with gelpyrite. It was deposited 
in a shallow bathyal basin.
�ickness: over 200 m
Age: early Albian
References: C�	��	�  (ed.) 1996, C�	��	�  in B�����, J	���� (eds) 1998, C�	��	�  in B���� , F����  (eds) 2008, S����� et al. 
in B����  (ed.) 2018, S��•�� et al. 2018

�e Sümeg Marl Formation consists of grey (in places greenish or brownish) silty marl, siltstone and calcareous marl with sandy 
interbeds containing ammonites, rich radiolarian fauna and planktonic foraminifera (“radiolarian marl succession”). Its lower 
part is built up of calcareous marl, the middle part of siltstone and the upper part of crinoidal limestone. It was deposited in a 
shallow bathyal basin.
�ickness: its greatest thickness is 270 m
Age: late Hauterivian – Aptian
References: H���, E��
��
� in H��� et al. 1984, C�	��	� , 
H���  in B���� et al. 1990, C�	��	� in C�	��	� (ed.) 1996, 
C�	��	�  in B�����, J	���� (eds) 1998

sK1

Sümeg Marl  
Formation

Bakony, Zala Basin Géza C�	��	�,  
János H���

Douvilleiceras mammillatum, Oroszlány O–1881 well, 338.4 m (SziO)

Left: micro-banded calcareous marl, Right: Parahoplites cfr. brouae, 
Sümeg Süt–17 well (H��� et al. 1984)

Brancoceras sp., Tatabánya Tab–1462 well, 218 m (SziO)

Pseudohaploceras liptoviense, Sümeg Süt–17 well (H��� et al. 1984)
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Alcapa Megaunit: Transdanubian Range Unit

bvK1

Borzavár Limestone  
Formation

Bakony Géza C�	��	�

�e Borzavár Limestone Formation comprises reddish 
purple or greyish yellow brachiopodal limestone consisting 
of poorly sorted crinoid and echinoid fragments with chert 
lenses and pinkish brown cephalopod-bearing limestone. It 
formed on a deep sublittoral ridge.
�ickness: a few tens of metres
Age: late Valanginian – Hauterivian
References: C�	��	�, H���  in B���� et al. 1990, C�	��	�  in 
C�	��	�  (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998

�e Tata Limestone Formation is composed of grey, in 
places red, locally glauconitic, crinoidal, silici�ed limestone 
with chert nodules in some places. It contains a signi�cant 
proportion of limestone extraclasts and/or siliciclasts locally. 
In places it is divided by crinoidal, calcareous or clayey 
sandstone interbeds (“Aptian calcareous sandstone and 
crinoidal limestone”). It formed in a sublittoral environment.
�ickness: over 200 m
Age: late Aptian – early Albian 
References: H���, E��
��
�  in H��� et al. 1984, C�	��	�, H���  
in B����  et al. 1990, C�	��	� in C�	��	� (ed.) 1996, C�	��	�  
in B�����, J	���� (eds) 1998, C�	��	� in B���� , F����  (eds) 
2008, S�����  et al. in B���� (ed.) 2018, S��•�� et al. 2018

taK1

Tata Limestone  
Formation

Zala Basin, Bakony, Vértes Géza C�	��	�

Stratotype of the Borzavár Limestone, Zirc, quarry along the road 
to BorzavárCrinoidal biomicrite, packstone, Borzavár Bv–3 well (SzB)

Cross-bedded crinoidal limestone, Vértes, Szarvas-kút (B����, F����  
[eds] 2008)

Glauconitic, crinoidal packstone with planktonic foraminifera (B����, 
F����  [eds] 2008)
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Alcapa Megaunit: Transdanubian Range Unit

aK1

Alsópere Bauxite  
Formation

Bakony Géza C�	��	�

�e Alsópere Bauxite Formation consists predominantly of clayey bauxite and pisoidal, blocky bauxite (with böhmite, 
gibbsite and kaolinite). Its petrological properties (colour, texture and mineralogical composition) vary erratically. It 
formed in a terrestrial environment, on karstic terrain.
�ickness: 5–6 m on average
Age: Albian
References: C�	��	�, H���  in B���� et al. 1990, K�����, M��������
 in C�	��	� (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998

�e Tés Clay Marl Formation is built up of cyclic beds of variegated and grey clay, clay marl and marl with limestone beds in varying 
frequency. It contains sandstone locally, with rare conglomerate interbeds (“Muneria clay”, “Aptian variegated clay”). Its basal beds, 
with chert fragments, are distinguished as the Kepek� Member. In the foreland of the Vértes Mountains, the Bokod Member 
comprises the lower part of the formation, consisting exclusively 
of variegated sediments. It formed in �uvial, lacustrine, freshwater 
or brackish paludal and marine lagoonal environments.
�ickness: maximum 220 m
Age: middle – late Albian
References: C�	��	�, H���  in B���� et al. 1990, C�	��	�  
in C�	��	�  (szerk.) 1996, C�	��	� in B�����, J	����  
(eds)1998, C�	��	�  in B����, F����  (eds) 2008

tK1

Tés Clay Marl  
Formation

Bakony, Vértes Géza C�	��	�

Hand specimen (left) and macroscopic texture (right) of pisolitic bauxite, Alsópere (LZ)

Top: Sections of Munieria green algae from the Zirc Zt–61 well, Bottom: 
Ostraea shells and ostracod shell pairs, Tés Té–26 well (F��
, S�����  2007)

Variegated clay beds with Ostraea limestone interbed, Vértes, Harmatos 
Valley (B����, F����  [ed.] 2008)
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Alcapa Megaunit: Transdanubian Range Unit

�e Környe Limestone Formation consists of light grey, biogenic limestone (“Toucasia limestone”). Its lower member 
(Kecskéd Limestone Member) is thick-bedded, bioarenite-type, macrofauna-free limestone, in places containing 
Orbitolina. �e thinner, upper part is platform (“Urgonian”) limestone with rock-forming rudist, Chondrodonta or 
Ostreidae bivalves, small coral and Stromatopora bioherms (Kocs Member). �e lower member was deposited on a 
platform foreslope, while the upper member on the margin and in the interior of the platform.
�ickness: maximum 200 m
Age: early – middle Albian
References: C�	��	�  in C�	��	� (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998, C�	��	� 2002, C�	��	� in B���� , 
F����  (eds) 2008, S����� et al. in B���� (ed.) 2018

kK1

Környe Limestone  
Formation

Vértes, Western foreland of GerecseGéza C�	��	�

Bioclastic packstone with Orbitolina, Környe K–27 well (B���� 
[ed.] 2018)

Rudist bivalve sections on the bedding plane of the Környe Limestone, 
Pusztavám, Jáger-akasztó (BT)

Green algae sections in wackestone with mollusc shell fragments, 
Vértes, Bükkös Valley (B����, F���� [ed.] 2008)

Bioclastic grainstone with Orbitolina, Oroszlány–1993 well, 312 m 
(GÁ)

Bioclastic calcimicrite with rudist shell fragments, Környe K–27 well 
(B����  [ed.] 2018)
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Alcapa Megaunit: Transdanubian Range Unit

�e Zirc Limestone Formation comprises mainly thick-bedded, grey limestone (“Urgonian limestone”), consisting of diverse 
biogenic components (rudists and other thick-shelled bivalves, gastropods, Orbitolina, etc.) or their fragments. In the North 
Bakony Mountains and in the western foreland of the Vértes Mountains, it can be divided into three members: the lower 
“Pachyodonta limestone” as Eperkéshegy Limestone Member, the middle “microfaunal limestone” and “Orbitolina limestone” 
as Mesterhajag Limestone Member, and the upper “tabular limestone” as Gajavölgy Limestone Member. �e lower member 
formed on a shallow carbonate platform, while the middle and upper members in a deeper sublittoral environment. In South 
Bakony, the formation is represented by the cyclic Úrkút Limestone Member (“Úrkút Lithiotis limestone”).
�ickness: 25–250 m
Age: late Albian
References: C�	��	� , H���  in B���� et al. 1990, C�	��	�  
in C�	��	�  (ed.) 1996, C�	��	�  in B�����, J	����  (eds) 
1998, C�	��	�  2002, C�	��	�  in B���� , F����  (eds) 2008

zK1

Zirc Limestone  
Formation

Bakony, Vértes Géza C�	��	�,  
József K�����

Sections of thick-shelled rudist bivalves on the cut surface of the Zirc 
Limestone, Jásd (LZ)

�ick-bedded Zirc Limestone, Bakony, valley of Gaja stream, Római-
fürd� (KG)

�e Zirc Limestone with Requienia

Packstone with rudist shell fragments, Tés Tt–27 well (F��
, 
S����� 2007)

Orbitolina packstone, Tés Tt–27 well (F��
, S����� 2007)



242

Alcapa Megaunit: Transdanubian Range Unit

pkK1–2

Pénzeskút Marl  
Formation

Bakony, Vértes Géza C�	��	�,  
József K�����

�e Pénzeskút Marl Formation is composed of silty marl, with sandy marl locally. �e lower third of the formation is dolomitic 
with limestone nodules. Its base is fauna-rich, the overlying beds are glauconitic. �e middle third is structureless and bioturbated, 
while the upper third is built up of siltstone and sandstone beds. It is rich in cephalopods and microfauna (“Turrilites marl”). 
It was deposited in a hemipelagic basin.
�ickness: its greatest thickness is nearly 480 m
Age: late Albian – Cenomanian
References: C�	��	�, H���  in B���� et al. 1990, C�	��	� in C�	��	� (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998, 
C�	��	�  in B����, F����  (eds) 2008

Echinoid (Epiaster sp.) from the Pénzeskút Marl, Olaszfalu (F��
, 
S�����  2007)

Ammonite (Mortoniceras sp.) from the Pénzeskút Marl, Pénzesgy�r 
(F��
, S����� 2007)

�e lower part of the Pénzeskút Marl, composed of glauconitic limestone–marl, overlying the Zirc Limestone, Bakony, Zsidó Hill, 
stratotype section (PCs) 
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Alcapa Megaunit: Transdanubian Range Unit

hK2

Halimba Bauxite  
Formation

Bakony József K�����

�e Halimba Bauxite Formation is composed predominantly of bauxite with bauxite extraclasts. �e bauxitic matrix and 
bauxite clasts are usually of di•erent quality and appearance. It is characterised by ooids and pisoids with pale rims, as 
well as by sand- and gravel-size dolomite and limestone 
lithic fragments. It formed in a terrestrial, �uvial �oodplain 
(lacustrine) environment. It �lled the karstic depressions of 
the pre-Senonian basement with an erosional boundary.
�ickness: 20–30 m, its greatest thickness is 185 m
Age: Coniacian
References: H���, E��
��
� in H���  et al. 1984, J�•	��  E. 
1988, C�	��	�, H���  in B���� et al. 1990, K����� et al. 
in C�	��	�  (ed.) 1996, H��� in B�����, J	���� (eds) 1998, 
B	�����
  2007, B	�����
, M��������
 2013

�e Ajka Coal Formation consists of the cyclic alternation of coal and carbonaceous clay with sand, siltstone, clay, clay marl, 
marl, calcareous marl and limestone beds (“Upper Cretaceous coal seam succession”). It contains abundant mollusc shells and 
algae in places. �e formation was deposited in a lacustrine and brackish paludal environment.
�ickness: its greatest thickness is approximately 100 m
Age: late Coniacian(?) – early Santonian
References: H���, E��
��
�  in H��� et al. 1984, C�	��	� , 
H���  in B���� et al. 1990, J��•	�� E��
��
� in C�	��	�  
(szerk.) 1996, H��� in B�����, J	���� (eds)1998

aK2

Ajka Coal  
Formation

Zala Basin, Bakony Em�ke J��•�-E��
��
�,  
Géza C�	��	�

Pyrgulifera gastropods from the sediments deposited in brackish water 
between the coal seams (LZ)

Alternation of coal seams with clay in the type locality of Upper 
Cretaceous coal, Ajka, Csinger valley, Bocskor ravine (•A)

Oxidic bauxite with wackestone/packstone texture (B	�����
, 
M��������
  2013)

Deep sinkholes �lled by the Halimba Fm., overlain by Upper Cretaceous 
�uvial succession (Csehbánya Fm.), Németbánya III deposit (B	�����
, 
M��������
  2013)
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Alcapa Megaunit: Transdanubian Range Unit

�e Csehbánya Formation is composed predominantly of variegated, subordinately greenish grey clay, clay marl, siltstone and 
grey sand, sandstone and gravel, with coal seams in places (“terrestrial succession”). It formed in a �uvial, �oodplain environment. 
�e formation contains a rich vertebrate fossil assemblage (Iharkút). A local occurrence consisting of redeposited bauxite, 
kaolinite and mostly carbonate clastic material of the pre-Senonian basement is distinguished as the Kozmatag Member.
�ickness: 50 m on average
Age: late Coniacian(?) – early Santonian
References: H���, E��
��
� in H���  et al. 1984, C�	��	�, H���  in B���� et al. 1990, J��•	��  E��
��
�  in C�	��	� (ed.) 
1996, K������� G�

�� in C�	��	� (ed.) 1996, H��� in B�����, J	���� (eds) 1998, B��•�
•�� et al. 2016

�e Jákó Marl Formation comprises grey clay marl, marl, 
silty marl and calcareous marl. Its lower part is rich in 
bivalves, gastropods and ahermatypic corals (Csingervölgy 
Marl Member). Carbonate content is higher in the upper 
part, which contains abundant thick-shelled bivalves in 
places (“Gryphaea marl”). �e lower part was formed in 
shallow sublittoral brackish water, while the upper part was 
formed in a neritic environment with marine salinity.
�ickness: 100 m
Age: Santonian
References: H���, E��
��
� in H���  et al. 1984, C�	��	� , 
H���  in B���� et al. 1990, H��� in C�	��	� (ed.) 1996, 
H���  in B�����, J	���� (eds) 1998

cK2

jK2

Csehbánya Formation

Jákó Marl  
Formation

Bakony

Bakony, Zala Basin

Em�ke J��•�-E��
��
�,  
Mária K�����-G�

��

János H���

Coral- and mollusc-bearing marl, Csingervölgy Member (LZ)

Alternation of �oodplain clay and sandstone, Iharkút, open-pit mine 
(B��•�
•��  et al. 2016)

Fluvial siliciclastite succession overlying the Upper Cretaceous bauxite, 
Iharkút, open-pit mine (B��•�
•�� et al. 2016)
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Alcapa Megaunit: Transdanubian Range Unit

�e Polány Marl Formation is built up of grey, clayey limestone, calcareous marl, marl and silty marl (“Inoceramus marl”). Beds are 
medium-thick or thin, with uneven bedding planes covered with a clay �lm. Its lower part is composed predominantly of calcareous 
marl, with sedimentary breccia interbeds in some areas (Jákóhegy Breccia Member). Its uppermost part mainly consists of siltstone, with 
sandstone interbeds in places (Ganna Siltstone Member). �e formation contains rich planktonic foraminifera fauna. It was deposited in 
a bathyal environment, the lower part of the formation in a hemipelagic, and the upper part in a eupelagic basin. �e Jákóhegy Breccia 
Member was deposited at the toe of a platform foreslope.
�ickness: 800 m
Age: late Santonian – Campanian
References: H���, E��
��
�  in H��� et al. 1984, C�	��	�, H���  in B���� et al. 1990, H��� in C�	��	� (ed.) 1996, H���  
in B�����, J	���� (eds) 1998

�e Ugod Limestone Formation is light grey, thick-bedded limestone consisting predominantly of rudist bivalves and their 
shell fragments (“Hippurites limestone”) with carbonate grains of arenite and rudite size. It formed in platform and foreslope 
environments. It is partly heteropic with the basinal Polány Marl.
�ickness: 100–300 m
Age: late Santonian – Campanian
References: H���, E��
��
�  in H��� et al. 1984, C�	��	�, H���  in B���� et al. 1990, H��� in C�	��	� (ed.) 1996, H���  
in B�����, J	���� (eds) 1998

poK2

uK2

Polány Marl  
Formation

Ugod Limestone  
Formation

Bakony, Zala Basin

Bakony, Zala Basin

János H���

János H���

Longitudinal and cross-sections of rudist bivalve shells in reef limestone, Sümeg, Sintérlapi quarry (HJ, BT)

Outcrop of the Polány Marl, Bakonyjákó (LZ)
“Inoceramus” (Endocostea decipiens), 
Magyar polány (F��
, S����� 2007)
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Alcapa Megaunit: Transdanubian Range Unit

�e Sukoró Lamprophyre comprises dykes of up to a few metres in thickness, formed during the Late Cretaceous (previously 
called Budakeszi Picrite). In addition to typical lamprophyres (alnöite, spessartite, monchiquite, beforsite), it includes other 
related rock types (carbonatite, picrite, alkali basalt). �ese rocks are typically reddish brown and dark grey, sometimes with a 
greenish hue. �eir �ne-grained groundmass contains olivine, clinopyroxene and phlogopite (up to 1 cm in size) as porphyritic 
constituents as well as ocelli. �e lamprophyre dyke identi�ed in the Alcsútdoboz Ad–2 well intersects a Triassic andesite 
body. It contains various metasomatised, ultrama�c xenoliths. Its surface occurrences underwent strong argillitic alteration.
�ickness: dykes are a few metres thick
Age: Late Cretaceous – Paleocene (?) 77.6–57.9 Ma (K–Ar age measured on phlogopite) 
References: H��•	�•, Ó��� 1984, S���� Cs. 1985, E���
-I����� et al. 1989, S���� Cs. et al. 1993, H��•	�• I. in C�	��	� (ed.) 
1996, H��•	�•, G
�
�� in G
�
��, H��•	�•  (eds) 2004, G������ et al. 2008a, b

(S)K2Sukoró Lamprophyre Buda Hills, Velence Hills,  
Zsámbék Basin

Sándor J����

Panidiomorphic texture (phlogopite, augite, apatite, titanomagnetite) (JS)
Lamprophyre with panidiomorphic granular groundmass and an ocellum 
consisting of analcime (JS)

Bioclastic calcarenite with rounded clasts (red algae, molluscs, 
echinoderms), Sümeg, Sintérlap quarry (HJ)

Detail of a coral colony, Sümeg, Sintérlap quarry (HJ)

Section of a rudist bivalve, Sümeg, Sintérlap quarry (HJ)
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Mid-Hungarian Megaunit: Mid-Transdanubian Unit

�e Gyékényes Siltstone Formation consists of grey, sandy siltstone with a small number of tiny quartz grains and abundant 
limestone clasts (from silt to gravel in size, covered with disseminated pyrite). Its cement is generally siliceous, subordinately 
carbonate. It contains both marine (planktonic foraminifera) and freshwater fossils.
�ickness: unknown, it was intersected by the Gyékényes Gyék–I well between 4652–4675 m (23 m thickness).
Age: Santonian-Campanian(?)
References: R	
���•�� F�
���•���� 2004

�e Inke Formation is composed of polymict breccia and conglomerate with a �ne-grained matrix. �e clastic material is 
dominated by Triassic and Jurassic limestone, slightly pressed, ripped-up clay marl, siliceous shale and sericite schist, felsic and 
intermediate volcaniclastic rocks and serpentinite. A proportion of the limestone clasts contain Carnian radiolarians.
�ickness: unknown, it was intersected by the Inke I–I well, with a thickness of approximately 460 m
Age: Late Cretaceous (?) based on lithostratigraphic analogies 
References: R	
���•�� F�
���•���� 2004

gyK2

ikK2

Gyékényes Siltstone  
Formation

Inke Formation

West Somogy

West Somogy

Erzsébet R	
���•- 
F�
���•����

Erzsébet R	
���•- 
F�
���•����

Echinoderm fragment, Gyékényes Gyék–I well, 4667–4675 m (BD)

Bioclastic limestone, Inke I-I well, 4870–4871 m (BD) Shale, Inke I-I well, 4657–4659 m (LZ)

Foraminiferal limestone, Gyékényes Gyék–I well, 4667–4675 m (BD)
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Mid-Hungarian Megaunit: Bükk Unit

�e Nekézseny Conglomerate Formation is composed predominantly of thick conglomerate beds with sandstone and marl 
interbeds in places (“Gosau conglomerate”). �e 1–10 metre-thick conglomerate beds are grain-supported, locally matrix-
supported. �ey frequently show normal or inverse grading, their base is eroded slightly into the underlying sandstone or 
siltstone beds. Rip-up siltstone clasts and sedimentary deformation structures (slump folds, water escape structures) are 
also characteristic of the formation. �e gravel material derives from the Triassic–Jurassic rocks of the Bódva Unit and the 
Paleozoic formations of the Uppony Hills. Limestone blocks of decimetre–metre size with rudist bivalves also occur in 
places. It is a slope sediment deposited underwater by gravity-induced mass movements.
�ickness: a few hundreds of metres
Age: Santonian (?) – Campanian 
References: B�����
	����
, H��� 1984, H��� in C�	��	� (ed.) 1996, H��� in B�����, J	���� (eds)1998, P�
��	�, 
B����  (eds) 2005

nK2

Nekézseny Conglomerate  
Formation

Uppony Hills (Bükk Unit) János H���

“Gosau type” conglomerate, Nekézseny, railway cut (PCs) �ick-bedded conglomerate with oriented pebbles, Csokvaomány
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Mecsek Unit
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Lithostratigraphic units of the Mecsek Unit

M����� U���

Apátvarasd Limestone Formation, avK1 ........................................................................ 253
Debrecen Formation, dK2 ............................................................................................ 255
Gátér Marl Formation, gK2 .......................................................................................... 254
Hidasivölgy Marl Formation, hvK1 ............................................................................... 252
Izsák Marl Formation, iK2............................................................................................ 255
Magyaregregy Conglomerate Formation, meK1 ............................................................. 252
Mecsekjánosi Basalt Complex, MK1 ........................................................................... 251
Szank Conglomerate Formation, sK2 ........................................................................... 254
Vékény Marl Formation, vkK2 ...................................................................................... 253
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Tisza Megaunit: Mecsek Unit

�e Mecsekjánosi Basalt Complex (formerly Mecsekjánosi Basalt Formation) comprises di•erent basalt types related to submarine 
volcanism (alkali basalt and ankaramite, previously distinguished as the Síngödör Basalt Member) and the rocks of a subvolcanic 
rock series ranging from basanite to phonolite (formerly the Szamárhegyi Phonolite Member). E•usive basalts appear in the form 
of pillow lava and lava breccia, their main phenocrysts are monocline pyroxene and olivine, although Fe-Ti oxides (magnetite, 
ilmenite) are also common. Apart from fresh rocks, varieties that underwent minor or major alteration (e.g. carbonatisation, 
nontronitisation) and rocks rich in calcite-�lled vesicles (“amygdaloidal rocks”) are also common. Most subvolcanic rocks 
are phonolites (containing alkali pyroxenes, feldspathoids and analcime in addition to feldspars), other rock types range in 
composition from basanite and camptonite to tephrophonolite. In addition to monocline pyroxenes (from ferrodiopside to 
aegirinaugite in composition), these rocks contain amphibole (kaersutite) and biotite in variable proportion. Analcime is also 
common in addition to feldspars. �e complex occurs as dykes in the West Mecsek Mountains and in the Mórágy–Bátaapáti 
zone (in the latter area, it was previously distinguished as the Rozsdásserpeny� Formation). It is also known from wells near Kurd, 
Döbrököz, Dunaszekcs� and in the northeastern strip of the Great Hungarian Plain basement.
�ickness: not relevant
Age: volcanism related to continental rifting probably started in the Late Jurassic, but most of the volcanic activity occurred in 
the Early Cretaceous (based on stratigraphic position and K–Ar ages measured on di•erent phases [135–110 Ma])
References: B�
��  1974, H������, Á�•�-S�� 1993, H������ 1994, M�
�	� 1985, V����	� 1971, B�

� et al. 2009

MK1

Mecsekjánosi Basalt  
Complex

East Mecsek, West Mecsek,  
Geresd Hills, Northern part of the  

Great Hungarian Plain
Szabolcs H������

Phonolite, Hosszúhetény, Köves Hill (VZs) Typical texture of the basalt (HSz)

Alkali basalt lava breccia, Márévár valley, stratotype section (PCs)
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Tisza Megaunit: Mecsek Unit

�e Hidasivölgy Marl Formation consists of grey, frequently bentonitic clay marl and marl with ammonites. It contains 
cyclical calcareous marl, limestone beds and, in places, basalt hyaloclastite. It formed in a bathyal basin. 
�ickness: a few tens of metres
Age: Valanginian–Hauterivian
References: B�
��, C�	��	� in C�	��	� (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998

�e Magyaregregy Conglomerate Formation is composed mainly of conglomerate and sandstone of varying grain size. 
Its clastic material derives from the erosion of basaltic e•usive rocks. It contains fossil-rich lenses where shallow marine 
fossils (rudist bivalves, corals, etc.) are mixed with neritic elements (e.g. ammonites, belemnites). It was deposited on the 
slope and at the toe-of-slope of a volcanic island, in a bathyal basin environment.
�ickness: maximum 100 m
Age: Valanginian–Barremian
References: C�	��	�  in C�	��	� (ed.) 1996, C�	��	�  in 
B�����, J	���� (eds) 1998

hvK1

meK1

Hidasivölgy Marl  
Formation

Magyaregregy Conglomerate 
Formation

Mecsek, Great Hungarian Plain

Mecsek, Great Hungarian Plain

Géza C�	��	�

Géza C�	��	�

1 cm

Gravelly sandstone with thick gastropod and bivalve shells, Magyaregregy, 
near the open-air pool (LZ)

Outcrop of a Lower Cretaceous succession in the Hidas valley (VZs)

Conglomerate consisting of basalt pebbles, Magyaregregy (KGy)

Tescheniceras subpachydicranum (Upper Valan-
ginian), Kisújbánya, Hidas valley (B�����, 
G���� 2021)
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Tisza Megaunit: Mecsek Unit

�e Apátvarasd Limestone Formation comprises limestone with varying bed thickness, consisting of echinoderm (mainly crinoid) 
fragments with clay marl and calcareous marl interbeds (“yellow crinoidal limestone”). It formed in a shallow bathyal basin.
�ickness: maximum 100 m
Age: Valanginian–Barremian
References: C�	��	�  in C�	��	� (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998

�e Vékény Marl Formation is composed of red or grey, frequently nodular 
marl divided by clay beds. It contains planktonic and benthic foraminiferal 
assemblages. It was deposited in a deep marine environment.
�ickness: probably under 100 m
Age: Cenomanian–Turonian
References: C�	��	�  in C�	��	� (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998

avK1

vkK2

Apátvarasd Limestone  
Formation

Vékény Marl  
Formation

Mecsek

Northern Imbricate Zone in Mecsek, 
wells near Kerekegyháza

Géza C�	��	�

Géza C�	��	�

1 cm

Rotalipora cf. greenhornensis (B�

�, B������ 1993)

Crinoidal Apátvarasd Limestone with alkali basalt clasts, Zeng�-
várkony (LZ)

Red marl from the Vékény valley (LZ)

Sedimentary iron ore (limonite–goethite) in metasomatised limestone, 
Zeng�várkony (BL)
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Tisza Megaunit: Mecsek Unit

�e Gátér Marl Formation comprises the alternation of dark grey to grey, silty clay marl and marl with thin sandstone interbeds 
in places. �e middle third of the succession contains breccia interbeds. It formed in a deep basin and slope environment.
�ickness: maximum 400 m
Age: Cenomanian–Turonian
References: S�����
���
�  1984, C�	��	� in C�	��	� (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998

�e Szank Conglomerate Formation consists of polymict conglomerate and breccia with sandstone and sandy siltstone 
interbeds (“Ágasegyháza conglomerate”). It formed in the foreland of a terrestrial slope and in �uvial environments. It is 
known from wells near Izsák, Bácsalmás, Szank, Kisújszállás, Mélykút and Püspökladány.
�ickness: 180 m
Age: late Santonian
References: S�����
���
�  in C�	��	� (ed.) 1996, H���  in 
B�����, J	���� (eds) 1998

gK2

sK2

Gátér Marl  
Formation

Szank Conglomerate  
Formation

Danube-Tisza Inter�uve  
(wells near Gátér and Üllés)

Southern part of the  
Great Hungarian Plain

(also in the Villány–Bihor Unit)

Károly S�����
���
�, 
János H���

Károly S�����
���
�

Biomicrite, planktonic foraminiferal marl with packstone texture, 
Gátér M–I well, 3437–3439 m (SzB)

�in section photomicrograph of a clast from the carbonate-cemented 
Szank Conglomerate, Kiskunhalas Kiha–D–I well, 2961.5–2962 m (SzB) 

Planktonic foraminiferal marl, Paks PAET–27 well, 541.6 m (GÁ)
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Tisza Megaunit: Mecsek Unit

�e Izsák Marl Formation consists of red, subordinately 
grey, homogeneous calcareous marl and marl (“red marl”, 
“Globotruncana marl”). It was deposited in a bathyal basin.
�ickness: 330 m
Age: Campanian – Maastrichtian
References: S�����
���
�  1983, S�����
���
� in C�	��	� (ed.) 
1996, H���  in B�����, J	���� (eds) 1998

�e Debrecen Formation is composed of the alternation of sandstone and siltstone beds, with silty clay marl and conglomerate 
interbeds in places. It is a turbidite deposit formed in a bathyal environment (“Szolnok �ysch”).
�ickness: 400–600 m
Age: Campanian – Maastrichtian 
References: S�����
���
�  in C�	��	� (ed.) 1996, H��� in B�����, J	���� (eds) 1998

iK2

dK2

Izsák Marl  
Formation

Debrecen Formation

Great Hungarian Plain
(wells near Izsák, Kunmadaras,  

Kisújszállás and Nádudvar)

Great Hungarian Plain  
(wells near Debrecen and Nádudvar)

Károly S�����
���
�, 
Géza C�	��	�

Károly S�����
���
�

Biomicrite, pelagic marl with planktonic foraminifera and packstone 
texture, Nádudvar Dk–3 well, 1997–2000 m (SzB)

Planktonic foraminifera in very �ne-grained sandstone, Nádudvar 
Nu–6 well, 1688–1690 m, PPL (BD)

�in section photomicrograph of a conglomerate interbed, Nádudvar 
Nu–6 well, 1690–1693, XPL (BD)
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Villány–Bihor Unit, Békés–Codru Unit



258

Lithostratigraphic units of the Villány–Bihor Unit  
and the Békés–Codru Unit
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Tisza Megaunit: Villány–Bihor Unit

�e Harsányhegy Bauxite Formation is composed of light 
red, tiny pisoidal bauxite. �e dominant bauxite mineral is 
böhmite, with diaspore locally. It was deposited in depressions 
and �ssures on the slightly karsti�ed surface of the Late 
Jurassic Szársomlyó Limestone. 
�ickness: its greatest thickness is 8–10 m, average thickness is 2 m
Age: Valanginian
References: F�����  in C�	��	� (ed.) 1996, C�	��	� in B�����, 
J	����  (eds) 1998

�e Biharugra Calcareous Marl Formation is composed 
predominantly of the alternation of dark grey limestone and 
calcareous marl, locally marl, overlying the terrestrial basal 
beds. �e lower part of the limestone is ooidal. It formed in a 
shallow marine environment.
�ickness: 100–300 m
Age: Early Cretaceous
References: B������� M��� in C�	��	�  (ed.) 1996, C�	��	�  
in B�����, J	����  (eds)1998

hK1

buK1

Harsányhegy Bauxite  
Formation

Biharugra Calcareous Marl 
Formation

Villány Hills
(Harsány Hill)

Bácska, Körös area

Géza C�	��	�

Anikó B�����-M���

1 cm

Oncoidal limestone with Saccocoma, Biharugra Bihu–I well, 2429–
2447 m (BD)

Oncoidal limestone with echinoderms, Kiskunmajsa Kkm–D–21 
well, 2345–2350 m (BD)

Harsányhegy Bauxite, Harsány Hill, collected by F�
�� 1964 (LZ)

�e Harsányhegy Bauxite, deposited between the underlying Szársomlyó 
Limestone (right) and the overlying Nagyharsány Limestone (left), 
Villány Hills, Harsány Hill (PCs)
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Tisza Megaunit: Villány–Bihor Unit

�e Nagyharsány Limestone Formation consists of grey, thick-
bedded or massive, biogenic limestone (“Urgonian limestone”). 
In the lowermost interval of a few tens of metres, black limestone 
breccia and stromatolite beds can be observed. In addition to 
rudist bivalves in rock-forming quantity, Bacinella colonies and 
Orbitolina also occur (“foraminiferal Valletia limestone”). Its 
formation environment ranges from supratidal to subtidal lagoon.
�ickness: 400 m
Age: Valanginian–Albian
References: C�	��	�  in C�	��	�  (ed.) 1996, C�	��	�  in 
B�����, J	����  (eds) 1998, C�	��	�  2002

nhK1

Nagyharsány Limestone  
Formation

Villány Hills,  
Great Hungarian Plain

Géza C�	��	�

200 µm

Grainstone with Orbitolina, Öttömös Öt–3 well, 2112–2115 m (BD)

Patch reef with rudists (Toucasia) in “Urgonian” limestone, Villány 
Hills, Harsány Hill, quarry (PCs)

Grainstone with corals, Öttömös Öt–3 well, 1925–1927 m (BD)

Grainstone with benthic foraminifera and echinoderms, Öttömös Öt–3 well, 1843–1846 m (BD)

�e well-bedded succession of the Nagyharsány Limestone (right) 
overlies the Szársomlyó Limestone, Villány Hills, Harsány Hill, 
quarry (KGy)
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Tisza Megaunit: Villány–Bihor Unit

�e Bisse Marl Formation comprises grey, weakly strati�ed, locally laminated marl, 
in some places with thin calcareous marl interbeds (“foraminiferal, silty marl”). �e 
proportion of silt and very �ne-grained sand increases upwards in the succession. 
Graded sandstone interbeds appear in its upper part. Ammonites are common. It was 
deposited in a bathyal basin and slope environment.
�ickness: its greatest drilled thickness in the Bóly B–1 well is 220 m
Age: late Albian – early Cenomanian
References: C�	��	�  in C�	��	� (ed.) 1996, C�	��	� in B�����, J	���� (eds) 1998

�e Bóly Sandstone Formation consists of feldspathic, frequently gravelly sandstone with conglomerate and siltstone 
interbeds, deposited by turbidity currents. It formed in a bathyal slope environment.
�ickness: its greatest drilled thickness in the Bóly B–1 well is 420 m
Age: Cenomanian
References: C�	��	�  in C�	��	�  (ed.) 1996, C�	��	�  in B�����, J	����  (eds) 1998

biK1–2

boK2

Bisse Marl  
Formation

Bóly Sandstone  
Formation

Villány Hills, Bóly Basin

Bóly Basin

Géza C�	��	�,  
Ottília S��•��

Géza C�	��	�

Load structures in well-bedded marl–siltstone 
succession, Bóly B–1 well, 980 m (SziO)

Left: Kossmatella romana, Bóly B–1 well, 988.0 m, Right: Kossmatella agassiziana, Bóly 
B–1 well, 1171.7 m (SziO)

Grey sandstone with laminated and convolute structure, Bóly B–1 well, box no. 33 (SziO)
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Tisza Megaunit: Villány–Bihor Unit

�e Csikéria Marl Formation is composed of grey, silty marl, nodular marl and clay marl, with gravel, sandstone or thin, calcareous 
conglomerate interbeds in several levels. It was deposited in a bathyal basin, in a foreslope environment.
�ickness: 60–120 m
Age: Campanian
References: S�����
���
�  1983, S�����
���
� in C�	��	� (ed.) 1996, H��� in B�����, J	����  (eds) 1998

�e Körös Formation is built up of the 
rhythmical alternation of dark grey, mica-
rich sandstone with plant debris, silty 
clay marl and siltstone beds, with a few 
conglomerate interbeds. Its formation was 
related turbidity currents that resulted in 
the deposition of a turbidite system. It was 
deposited in a foreslope and bathyal basin 
environment.
�ickness: up to approximately 1000 m
Age: Campanian – Maastrichtian
References: S�����
���
�  1983, S����-
�
���
�  in C�	��	� (ed.) 1996, H���  in 
B�����, J	���� (eds) 1998

csK2

koK2

Csikéria Marl  
Formation

Körös Formation

Bácska, Körös area

Bácska, Körös area

Károly S�����
���
�, 
János H���

Károly S�����
���
�

Very �ne sandy marl with echinoderm and benthic foraminifera fragments, Csávoly Csáv–1 well, 1550 m, PPL (BD)

Very �ne-grained siltstone, Komádi Kom–4 
well, 3009–3017 m (SzB)
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Tisza Megaunit: Villány–Bihor Unit

�e Bácsalmás Formation comprises mixed rocks containing 
clay, terrigenous siliciclasts and biogenic carbonate grains 
in varying proportions. Its lower part is composed mainly 
of grey, silty marl with interbeds of limestone intraclasts 
and siliciclastic gravel. �e middle and upper parts consist 
predominantly of calcareous marl and sandy limestone, with 
graded sandstone beds in the upper part. It was deposited in 
a submarine slope and foreslope environment.
�ickness: maximum 420 m
Age: Campanian
References: S�����
���
�  1983, S���� �
���
�  in C�	��	� (ed.) 
1996, H���  in B�����, J	���� (eds) 1998

�e Beremend Lamprophyre comprises alkali lamprophyre 
basalt dyke rocks intruding limestones of various ages. Rocks 
are altered to varying extents, fresh phenocrysts are mainly 
monocline pyroxenes, while the groundmass is made up 
of plagioclase with amphibole and monocline pyroxene. 
Carbonate ocelli are common. Ultrama�c xenoliths of mantle 
origin appear hosted by the Beremend dyke rocks. �e trace 
element composition of rocks di•ers from basalts of the 
Mecsekjánosi Basalt Complex and tends to be similar to that 
of the Alcsútdoboz lamprophyres (Sukoró Lamprophyre). In 
the Villány Hills, it appears as dyke rocks in the Babarcsz�l�s, 
Beremend and Máriagy�d quarries and in the Túrony T–1 well.
�ickness: not relevant
Age: Late Cretaceous based on available bulk rock K–Ar ages 
(76–64 Ma), which is consistent with the fact that the dykes 
in Máriagy�d and Beremend are hosted by Aptian–Albian 
carbonates.
References: N��
�, M. T��•  2007; N��
� et al. 2009a, b

bK2

(B)K2

Bácsalmás Formation

Beremend Lamprophyre

Bácska

Villány Hills

Károly S�����
���
�, 
János H���

Szabolcs H������

Siltstone, sandy limestone with carbonate cement and benthic fossil 
fragments, Kiskunhalas Kiha.D–1 well, 2748–2750 m (SzB)

Alkali basalt dyke in the Nagyharsány Limestone, Máriagy�d, 
“Vízügy quarry”
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Tisza Megaunit: Békés–Codru Unit

�e Ferencszállás Granodiorite Complex was identi�ed in several wells near Ferencszállás, as non-deformed granitoid rocks 
occurring as dykes in Variscan granites and gneisses (Tisza Complex), with di•erent texture from the host rocks. Rock varieties 
include gabbro-diorite, granodiorite and granite, with granodiorite being the most common. �e granodiorite is mainly �ne 
crystalline and light grey with unoriented texture. It contains K-feldspar, plagioclase and some quartz with biotite and amphibole. 
It occurs as dyke-type intrusions, a few 
hundred metres long and 4–10 metres 
wide, in the Kelebia and Tisza Complexes 
with a tourmaline-bearing contact zone.  In 
terms of their petrological and geochemical 
properties and radiometric ages, these 
rocks are similar to the rocks of the Apuseni 
Mountains, distinguished as a banatite 
association. Contact metasomatism 
characterised by muscovite and tourmaline 
as a general feature in the rocks of the Tisza 
Complex is also related to this magmatism.
�ickness: unknown
Age: approximately 64 Ma (Rb–Sr, K–Ar 
on muscovite, biotite and bulk rock)
References: S��������
�  in B�����, 
J	����  (eds) 1998

FK2

Ferencszállás Granodiorite 
Complex

Great Hungarian Plain
Tivadar M. T��• ,  
Edit K��	

,  
Szabolcs H������

Zoned K-feldspars in granite, Kunbaja Ku–5 well, 917 m XPL, M:~26x (S��������
� 2007)
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