
ANNUAL REPORT
OF THE HUNGARIAN GEOLOGICAL SURVEY

FOR THE YEAR 1991 
PART II



ANNUAL REPORT
OF THE HUNGARIAN GEOLOGICAL SURVEY 

FOR THE YEAR 1991 
PART II

HUNGARIAN GEOLOGICAL SURVEY, BUDAPESf

1993 JULY



Editor:

IstvAn Jankovich Ph. D.

Translated by 

+ ArpAd Kiss 

LorAnd AkAb

English revised by 

SAndor VfiGH Ph. D.

Published by the Hungarian Geological Survey 
Responsible Publisher:

GAbor GaAl Ph. D.
Director General

HU ISSN 1216-819X

Printed in the Hungarian Geological Survey 
Budapest, 1993



CONTENTS — TARTALOM

Obituary notices
VITÁLIS, GY.: To the memory of András Rónai 1906—1991 ................................................  7
NAGY, B.: To the memory of Béla Jantsky ...............................................................................  19

Regional exploration
KNAUER, J.—MAROS, GY.—BODNÁR, E.: Geology of the high block of Szár-hegy—Dur-

rogós-tetó (Ugod, Veszprém county).....................................................................................  27
KNAUER, J.: Malm and Lower Cretaceous rocks overridden by Kössen Formation in the

Halimba bauxite a r e a ........... ................................................................................................... 49
KNAUER, J.—GELLAI, M.: The pre-Senonian paleosurface and the Senonian sedimentary

cycle in the Bakonyjákó—Nagytevel—Ugod region .........................................................  71
KNAUER, J.—E. NÉMETH, M.—FEKETE, Á.: A new occurrence of the Senonian Nagy-

tárkány Bauxite Formation around Ajka ............................................................................  89
NÁDOR, A.—KORPÁS, L.—JUHÁSZ, E.: Paleokarsts controlled by high-frequency sea-le

vel changes, Buda Mountains, Hungary ...............................................................................  I l l
KÓKAY, J.: The Neogene Basin of Várpalota-South (Bakony M ountains)............................  129
CSIRIK, GY.: Geological evolution history of the Late Pannonian Egyházaskesző crater,

W H ungary ...................................................................................................................................  141
JASKÓ, S.: Upper Pliocene and Quaternary deposits in the southern foreland of the Mát

ra and Bükk Mountains ............................................................................................................  151

Paleontology, biostratigraphy
DETRE, CS.: Scaphopods from the Permian of the Bükk M ountains.....................................  161
GYALOG, L.—DETRE, CS.—CSILLAG, G.: Upper Triassic brachiopodal dolomite in the

Gánt reg ion ....................... ........................................................................................................  175
BODROGI, L: A study of microfauna and calcareous algae of the reference section of Ci

gány-árok near Zirc exposing the Tés Claymarl Formation (Middle Albian, N Ba
kony Mts) ................................................................................................................................  193

BODROGI, L: A revision of stratotype sections of the Zirc Limestone Formation with the
ir stratigraphic division on the basis of foraminifers and calcareous algae (Upper Al
bian, N Bakony Mts, Hungary) ...........................................................................................  217

RÁKOSI, L.: Phytoplanktons from the Paleogene formations in Hungary ............................. 251
NAGY, E.: a paleoenvironmental reconstruction of the Hungarian Neogene.......................... 263

Mineralogy — Petrology
THAMO-BOZSÓ, E.: A petrographic classification of Cenozoic sands and sandstones in

H ungary...................................................................................................................................... 275
DOBOSI, G.—NAGY, B.: Contributions to the mineralogy of the Lahóca hydrothermal

ore deposits of Recsk, North Hungary ................................................    289



HÁMOR-VIDÓ, M.: A coal-petrological study of brown coal seam Farkaslyuk II in West
Borsod county, North H ungary ............................................................... ..........................  321

Agrogeology
KALMÁR, J.: The geology of the Gödöllő agrogeological model area and its environs . . 333

Methodology, theory of science
JOCHA-EDELÉNYI, E.: A method of paleogeographical map plotting demonstrated by ta

king as example the lowermost part of a Senonian sequence in the Transdanubian
Central Range ..........................................................................................................................  347

PÉCSKAY, Z.—NAGY, B.: New K/Ar data for hydrothermal activity in the Neogerie volca
nic region of Nagybörzsöny, NE H ungary........................................................................... 367

DETRE, CS.: “Qual” — Cohesion — Replication........................................................................ 371

History of science, documentation
VITÁLIS, Gy .: Early geological maps published independently or as inserted in books of

the Hungarian Geological Institute 1920—1944 ..................................................................  381
SZENTIRMAI, I.: Geological reports of science-historical importance of the National Geo

logical Archives in Hungary (1938—1944) ........................................................................ 395
KÁKAY-SZABÓ, O.: The Collection of Minerals and Ores of the Hungarian Geological Sur

vey taking charge of keeping scientific materials and providing relevant information 409

*  *  *

Nekrológ
VITÁLIS GY.: Rónai András emlékezete 1906— 1991 ...............................................................  7
NAGY B.: Jantsky Béla emlékezete 1908—1991 ........................................................................ 19

Regionális kutatások
KNAUER J.—MAROS GY.-—BODNÁR E.: A szár-hegy—durrogós-tetői magasrög földtani vi

szonyai (Ugod, Veszprém m .) .................................................................................................  43
KNAUER J.: Maim és alsó-kréta képződmények a halimbai bauxitelőfordulás területén, rá

tolódott Kösseni Formáció alatt ...........................................................................................   57
KNAUER J.—GELLAI M.: A preszenon térszín képe és a szenon ciklus kifejlődése Ba-

konyjákó—Nagytevel—Ugod térségében................................................................................  86
KNAUER J.—E. NÉMETH M.—FEKETE Á.: A szenon Nagytárkányi Bauxit Formáció kifej:

lődése Ajka térségében................................................................................................................  110
NÁDOR A.—KORPÁS L.—JUHÁSZ E.: Tengerszint változásokkal kapcsolatos korai paleo-

karsztok a Budai-hegységben ..................................................................................................... 118
KÓKAY J.: A várpalotai déli neogén medence (Bakony-hegység) ...........................................  140
CSIRIK GY.: Az Egyházaskesző II. számú kráter földtörténete, felső-pliocén, Nyugat-Magyar-

ország ............................................................................................................................................  149
JASKÓ S.: Felső-pliocén és negyedidőszaki üledékek a Mátra és a Bükk déli tövében . . 159

Paleontológia, biosztratigráfia
DETRE CS.: Bükki perm Scaphopodák ............................................................................................  167
GYALOG L.—DETRE CS.—CSILLAG G.: Felső-triász brachiopodás dolomit Gánt környékén 187 
BODROGI I.: A Tési Agyagmárga Formáció Zirc cigány-árki referencia szelvényének mik-

rofauna és mészalga vizsgálata (É-Bakony, középső-albai) ....................... ....................... 203
BODROGI I.: A Zirci Mészkő Formáció felszíni sztratotípus szelvényeinek felülvizsgálata

és rétegtani tagolása foraminiferák, mészalgák alapján (É-Bakony, felső-albai)............ 233
RÁKOSI L.: Phytoplankton szervezetek a magyarországi paleogén képződményekből . . . .  261



NAGY E.: a magyarországi neogén őskömyezeti rekonstrukciója palynológiai vizsgálatok
alap ján ............................................................................   273

Ásvány-kőzettan
THAMÓNÉ BOZSÓ E.: Magyarországi kainozóos homokok és homokkövek petrográfiai osz

tályozása ..................................................................................................................................  286
DOBOSI G.—NAGY B.: Új adatok a recski lahócar ércesedés ásvány paragneziséhez . . . 301
HÁMORNÉ VIDÓ M.: A nyugat borsodi terület Frakaslyuk II. telep 1. és 2. számú minta

vételi hely szénkózettani elem zése.......................................................................................  331

Agrogeológia
KALMÁR J.: a gödöllői agrogeológiai mintaterület és környezete földtani és rétegtani vi

szonyai .....................................................................................................................................  343

Módszertan, tudományelmélet
JOCHÁNÉ EDELÉNYI E.: ősföldrajzi térképek szerkesztési módszere a dunántúli-középhegy

ségi szenon sorozat kezdetének pé ldá ján ............................................................................  363
PÉCSKAI Z.—NAGY B.: K/Ar koradat a nagybörzsönyi ércesedés k o ráh o z .........................  370
DETRE CS.: “Qual” — Kohézió — Replikáció......................... ................................................ 379

Tudománytörténet, dokumentáció
VITÁLIS GY.: A Magyar Állami Földtani Intézet kiadásában és kiadványaiban megjelent

archív földtani térképek 1920—1944 ..................................................................................  393
SZENTIRMAI I.: Az Országos Földtani Adattár tudománytörténeti értékű kéziratos területi

jelentései 1938—1944  ..........................................................................................  407
KÁKAY-SZABÓ O.: A Magyar Állami Földtani Intézet ásvány-teleptani gyűjteménye, mint a

kutatások dokumentálója és adatközlője.......................................... .. .................................  423





TO THE MEMORY OF ANDRÁS RÓNAI 
1906—1991

by

GYÖRGY VITÁLIS

Hungarian Geological Survey 
Budapest, Stefánia út 14. 

H-1143

UDC: 929:55

DR. ANDRÁS RÓNAI 
1906—1991

On 13 August, 1991, after a long dis
ease D r . A n d r á s  R ó n a i an Academic 
Doctor of Earth Sciences, retired Head of 
Department and Scientific Counsellor of 
the Hungarian Geological Institute 
deceased.

This brief commemoration is not com
petent to give a full picture of the oeuvre 
of the excellent scientist of Hungarian geo
logy who devotedly loved his fatherland 
and the Hungarian earth. It may only at
tempt to offer a brief summary for the pre
sent and future generations.

A n d r á s  R ó n a i was born as son of 
András Rónai Sr. of Csikdelnek and Berta 
Pintér-Szabó of Szilágycsehi in Nagyszeben 
(S Transylvania) on 13 June, 1906. He 
finished his elementary and secondary 

school studies in Nagyszeben, completing this latter in Kolozsvár where he 
passed the final examination with honours.

In the autumn of 1924 he went to Budapest University of Medicine but 
due to financial difficulties he had to take a job soon, and this is why later 
he continued his studies at the Faculty of Economics of the Budapest Technical 
University. Here he made his studies at the Department of Economic Geography 
then, after obtaining a diploma in economics in 1931, he took his Ph. D. in 
geography, statistics and traffic policy in 1935.

In 1928 he joined the Institute of Politics of the Hungarian Statistical 
Society where he was engaged in collecting and evaluating data related to the



geography, population and the economic and cultural conditions of Central 
European countries.

In 1933 he married Klára Harbuth, a teacher of geography and chemistry, 
who, at the same time, became also a professional associate. Of this marriage 
three children were born, Klára (1934), Pál (1940) and András (1942).

In 1934 he became a Secretary to the director, then Deputy Director at 
the Institute of Politics.

After study tours to Austria Czechoslovakia and then to the countries of 
the Balkan Peninsula he spent a half year in Geneva studying the work of the 
institutions of the League of Nations.

In the autumn of 1938 he was invited by the Faculty of Economics of the 
Budapest Technical University as Deputy to Professor Count Pál Teleki to lec
ture on political geography. In 1938 and 1940, as an expert in geography and 
in the problem of national minorities, he participated in the elaboration of 
preliminary scientific studies for solving national border problems under the 
guidance of Pál Teleki. A detailed account of this work is given in his volume 
“Térképezett történelem” (A Mapped History) published in 1989.

In December, 1940 he became Professor at Kolozsvár University, but still 
in the very same year he was invited as Professor to the Department of Politi
cal Geography at the Faculty of Economics of the Budapest Technical Univer
sity. After Pál Teleki’s death in 1941, he was also in charge of the Department 
of Economic Geography where as Head of the Department and Institute he 
worked till the end of 1948.

Beside his work at the University he also headed the Institute of Politics 
where he was appointed director in 1940. Here he compiled and, in the Insti
tute’s printing shop, published the Central European Atlas with a generalizing 
account of the geology, geography, population and economic conditions of nine 
countries, with 171 maps and ample references.

In 1949, when reorganizing the Department of Economy, he was moved 
to the Széchényi Library of the Hungarian National Museum, and then, follow
ing the winding-up of the Department, he retired at the age of 43 at the end 
of 1949.

In February, 1950, as Head of the Department of Map Plotting, he joined 
the Hungarian Geological Institute under the directorship of Sándor Vitális. In 
1950—1955 he took part in the mapping of the country’s lowland areas. In 
1954 he became Head of the Department for Lowland Research, and in 1956 
he published the summary of the results of exploration of the phreatic water 
table in lowland-type areas. For making a display of high-quality work in this 
field, he won the “Bogdánfy Ödön Medal” by the Hungarian Hydrological 
Society in 1955.

Between 1957 and 1968 he started the remapping of the lowland-type ge
ological surveys. As a result, the first Atlas on a scale of 1:200 000 of the 
Eger region was published, which was followed by the publication of other 
map sheets of the Great and Little Hungarian Plains.



The series was completed in 1974. In the explanatory notes edited and 
attached to maps a comprehensive geological description of the area of the 
Great Hungarian Plain is given. In appreciation of his work he gained the 
badge. “Distinguished Record in Geoexploration” two times, and in 1965 he was 
rew-arded with the “Silver Degree of the Order of Labour”, issued by the 
State. In 1964, under his direction, a new complex mapping of the Great 
Hungarian Plain was commenced. This mapping, exceeding the surface geologi
cal conditions, was aimed at the complex exploration of the Quaternary 
sequence of the basin of the Great Hungarian Plain. The results of the first 
nine years of these investigations were described in “Quaternary sedimentation 
and climatic history in the basin of the Great Hungarian Plain”, published in 
1972. The geological key boreholes were (converted into artesian water check- 
wells, and thus the systematic monitoring of the subsurface water movement 
for the whole territory of the Great Hungarian Plain was started. As the first 
volume describing the results of this work, the “Szolnok Atlas” was published 
in 1969, on the occasion of the Centenary Celebrations of the Hungarian Ge
ological Institute.

The following volumes, Csongrád, Heves, Tiszafüred, ; Hódmezővásárhely, 
Püspökladány, etc. were continuously published after each other.

In appreciation of his work, he was rewarded with the “Koch Antal 
Medal” by the Hungarian Geological Society in 1969, and with the “Vásárhelyi 
Pál Prize”, the highest decoration of his by the Hungarian Hydrological Society 
in 1971. He was declared Academic Doctor of Earth Sciences by the National 
Postgraduate Degree Granting Board of the Hungarian. Academy of Sciences in 
1975. His scientific work, according to his own listing, brought new results in 
the following fields:

1. The conveyance of general information on the geology, geographysics, 
population and economic potentials of Central Europe to the public at large, 
dealing with a region of changing fate but of importance, on which no summ
arizing overlook had been given because of the high variety of languages, the 
changing national borders, the unlike public administration and registration, the 
censuses held at different dates and by applying different methods, and also 
owing to political hostilities and isolation, is first mentionable.

2. The working out of the way now to get at a better understanding of 
the following the trends laid down by Béla Inkey, Peter Treitz, Henrik 
Horusitzky, Ferenc Nopcsa and József Sümeghy. Concerning the new results 
achieved in this field, the modern and several-dimensional geological maps, the 
extension of the scope of the observed and mapped phenomena, and the im
provement of plotting techniques through the introduction of new methods, can 
be mentioned.

3. The study of the groundwater conditions of the Great Hungarian Plain, 
including the description of the position, flow and hydrochemistry of the sub
surface waters are of pioneering importance.

4. The meeting of on old requirement by the construction of ground-water 
table checkwells and the processing of the obtained data.



5. The sedimentological description of the Quaternary layers of the basin 
of the Great Hungarian Plain, the recognition of the sedimentary cycles and 
their interpretation are also important.

6. By plotting geological and hydrogeological profiles, a comprehensive 
overlook was first given on the hydrodynamic and temperature anomalies and 
the water quality changes in the Quaternary complex of the basin of the Great 
Hungarian Plain.

7. Pollen analyses of the borehole samples were used by him for the in
dication and description of the climatic periods of the Quaternary. On the basis 
of these climatic periods, the time sequence of the cycles of subsidence were 
established in borehole sections.

8. He has demonstrated the Quaternary tectonic, movements on profiles and 
maps, showing the phases of subsidence and uplift, their size, tendency and 
movement direction, and outlining the mobile and stable areas.

9. He issued a series of subject maps of the lowland areas. Hydrogeologi
cal and engineering-geological mapping were demonstrated through practical ex
amples. The geological map series of the Great Hungarian Plain of several 
versions, on a 1:200 000 scale, and the respective explanatory notes were pre
pared upon his conception. For one fifth of the territory of the Great Hungarian 
Plain the complex geological mapping on a 1:100 000 scale was planned and 
carried out till 1972, comprising six atlases with explanatory notes plotted on 
a scale of 1:100 000.

10. The representation technique of the subject maps was improved by 
applying new methods.

11. The foundations of the geological data base of the lowland-type areas 
were laid in the order of. the map sheets of 1:100 000.

12. Accounts of the Quaternary investigations in Hungary were given also 
abroad and at international conferences.

In 1978 he was elected Honorary^ Member of the Hungarian Geological 
Society and the Hungarian Hydrological Society.

He also took párt in the edition of the “Geological map of Hungary” 
scaled to 1:500 000, to be published in the “Geological Atlas of Hungary”, 
with the inclusion of a relief map (1984).

In 1985 he published his monograph “The Quaternary geology of the Great 
Hungarian Plain” summarizing his whole scope of activities in this field. By 
this work he won the “Szabó József Medal”, the highest honour of the 
Hungarian Geological Society.

In the course of his public activity he took part in the work of several 
international and Hungarian conferences representing several Hungarian and in
ternational scientific organizations. He visited 17 European countries, travelled 
to the United States, Canada, the Soviet Union, Egypt, India and Japan.

Till the end of 1991 51 books, atlases, map-booklets and explanatory notes 
brochures,, several map sheets and 132 studies were published by him, several 
of them in foreign languages.



At the age of 80, on 30 June, 1986 he retired and on this occasion he 
was rewarded with the “Golden Degree of the Order of Labour”. On the oc
casion of his 85th birthday, as an appreciation of life-work he was honoured 
with the “Order of Banner of the Hungarian Republic”.

When we bend our head as a sign of respect and affection, to A. Rónai, 
the deceased member of the Hungarian Geological Institute, we may console 
ourselves with the thought that he did not live in vain. He did his best in 
serving his country, the Hungarian science and people. His life and work 
should be a lesson and example for the coming generations.
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DR. BÉLA JANTSKY 
1908—1991

Béla  J a n t s k y  was born in 
Beregkisalmás on 2 March, 
1908.

His mother was Emma 
Masanecz, while his father, 
Béla Jantsky Sr. was a village 
school-master. Following World 
War I, after the Trianon Treaty 
his native village was attached 
to Czechoslovakia. Finishing 
primary school he was educated 
at the Hungarian State Second
ary School at of Beregszász 
where achieved a first-class 
school-leaving certificate in 
1927. After the completion of 
his secondary school studies he 
became a student of the 
Charles University of Prague, 
continued his studies in Czech 
language and took his doctor’s 
degree in geology in 1931. His 
dissertation was written on the 
granite massif of the Teletin re
gion and on its contact 
metamorphic mantle.

In summer of 1932—1933 
he mapped the granite-metamorphic crystalline group of Pop Iván, and prepared 
his first study to be published in “Karpathica”. Here he was the first to 
recognize the high-extent diaphtoresis of the rocks of the region.



In 1933 he obtained the secondary school teacher’s certificate in chemistry 
and natural history, authorizing him to teach in Hungarian, Russian and Czech 
languages. On 1 September,1933 he began his educational work as teacher of 
the State Secondary School at Munkács where the languages of the education 
were Czech and Russian. In a year, from 1 September, 1934, he became the 
teacher of the Beregszász Secondary School where the languages of education 
were Hungarian and Ukranian. In 1936 he established a close professional 
friendship with Gyula Kulhai, geologist of the Royal Hungarian Geological In
stitute with whom they mapped the andesite-volcanic areas of Buzsora in the 
Vihorlát Mts in 1939 and 1940. An account of their work was given in a joint 
study published in the Annual Report of the Royal Hungarian Geological In
stitute. In 1937 he married the teacher Erzsébet Budaházi and of this marriage 
four children were born: Agnes (1939), Erzsébet (1941), Zsuzsanna (1943) and 
György (1947).

From 1 February, 1940 till October, 1944 he was a teacher of the Hungar- 
ian-Russian language Secondary School and then of the teachers’ Training-Col
lege at Munkács.

In October, 1944 he moved to Hungary where first he worked at the Min- 
eralogical-Geological Department of the Budapest Technical University, and 
then at the Royal Hungarian Geological Institute. From December, 1945 till 
November, 1948 he was Director of the State Teachers’ Training-College at 
Jászberény.

In Február, 1948, on the basis of made-up charges he was interned but 
was released and reinstalled in his position in six months. From November, 
1948 till 3 October, 1949 he was teacher of the Kemény Zsigmond Secondary 
School in Budapest. In the summer of 1949 he was commissioned by the 
Hungarian Geological Institute to explore the refractory clay deposits at Bánk- 
Felsőpetény. On 3 October, 1949 he became a permanent employee of the 
Hungarian Geological Institute. In the very same year he started his fruitful 
investigations in the Velence Mts, up to 1955. In the spring of 1953 the 
National Chief Administration for Geology was organized and here he became 
the Head of the Geological Department. Of the event of his appointment to 
this position he remarked in his popular volume “Searching for ores with ge
ological hammer in hand”, p. 130.:

“I had to undertake this mission although I felt that this, to some extend, 
would knock the hammer out of my hand”. Let us admit, in retrospect, that 
for the benefit of all of us it did not come true.

In a short time he returned to the Hungarian Geological Institute where 
he became Head of the newly organized Department of Non-Ferrous Ores. From 
this time on he carried out and coordinated all the ore-geological explorations 
in the Mátra Mts, and the mining-geological investigations in the Velence Mts.

As an appreciation of his merits in the ore exploration in the Velence Mts, 
he was awarded with the Golden Class of the Order of Labour in 1952, and 
in 1953 he received the Silver Class of the Kossuth Prize. In 1955 he sub
mitted his dissertation for the degree candidate” (for D. Sc. Ac.), entitled Geo



logy of the “Velence Mts” to the National Postgraduate Degree Granting Board 
and defended his Thesis in 1957. The study was later published in the series 
“Geológica Hungarica”.

From 15 July, 1956 within the project “Ore exploration in the Mátra Mts” 
he worked for the Ministry of Heavy Indrustries as Chief Geologist of the 
commencing uranium industry in Hungary. This appointment, including the 
work with classified data did not permit for him at that time to publish the 
results of uranium geological explorations. That is why, during this period he 
wrote and edited methodological and comprehensive geological studies. In this 
period he participated in the writing and editing of the “Atommaglexikon” 
“Encyclopaedia of atomic nucleus” and the “Ásványtelepeink földtana” (“The 
geology of mineral resources in Hungary”). The “Geológus kalapáccsal az ércek 
nyomában (Searching for ores with geological hammer in hand)” was also a 
product of this period, and he also wrote a chapter in the textbook “Bánya
földtan” (Mining geology).

From 1 January, 1966, as the Head of the first Hungarian geological ex
pedition to Mongolia he worked in that country for nearly five years. On 21 
June, 1971 he defended the 750-page final report of the Hungarian Expedition 
prepared in five copies, and it was greatly appreciated by the international 
professional jury. For his successful work in Mongolia he was awarded the 
Order of Mongolian Polar Star.

On 1 April, 1971 he retired, however, as a retired expert he returned to 
his beloved institute, the Hungarian Geological Institute where he worked till 
1988 when the disease seized upon him.

In the Institute he was able to continue the exploration of the crystalline 
basement of the Mecsek Mts, started by him as early as in 1950. He completed 
his monograph in 1974, and submitted it to the National Postgraduate Degree 
Granting Board taking then his D. Sc. Ac. (Doctor of Geology and Minralogy 
of the Hungarian Academy).

Béla J a n t s k y  Ph. D. devoted his whole carreer as a geologist to the 
study of the eruptive and metamorhic rocks and of the pertaining endogenetic 
and exogenetic mineralizations. In an autobiography dated in 1962 he stated 
with gould reason: “I consider my job as my profession; geological exploration 
is the main source of pleasures for me”.

His outstanding professional resoults, beside his love of the profession, are 
due also to his enormous will-power, vitality, and knowledge of a wide range 
of languages. His Russian, Ukranian, Czech, Slovakian and German was excel
lent, reading the literature also in French, Polish, Bulgarian, Serbian and 
Croatian. Due to his professional knowledge and proficiency in languages he 
took part in the work of several international conferences and in the related 
field excursions. As one of his immediate colleagues at some Comecon meet
ings and at the session held within the framework of the Bulgarian-Hungarian 
bilateral-agreement I had the possibility to become also personnally familiar 
with his human qualities and professional knowledge.



Until the setting in of his disease, till 1987, he regulary came in the 
Institute and worked. After he was hindered in regular communication by his 
disease he worked at home With an incredible willpower. His great dream came 
true with the assistance of Margit Pellérdy, and he left to us the “picture atlas 
of the granite formation of the crystalline basement of the Mecsek Mts” in a 
redy-for-press state. The task of the publication of this both professionaly and 
aesthetically wonderful work has remained to us.

This has been the professional biography of Béla Jantsky Ph. D. His 
life was as eventful and varied ás the period he lived in.

The mournful news that BÉLA JANTSKY Ph. D., Kossuth Prize Winner 
Chief Geologist, the Academic Doctor of Geology and Mineralogy deceased 
after a grave and long suffering at the age of 84, was received at the beginning 
of December, 1991. His was buried on 17 December, 1991. Beside his family 
in deep mourning a large crowd of his students, Hungarian geologists, his 
friends and followers both from Hungary and abroad took part at the ceremony.

With the death of Béla Jantsky we have lost one of the most dynamic and 
outstanding personality of the Hungarian geology. His humanity, love for the 
profession and devotedness will be remembered for ever.

His several published and manuscript studies survive in the profession.
Béla Jantsky Ph. D. and his exemplary life will always be remembered 

by us.

Béla Jantsky’s published scientific studies and educational papers

JANTSKY, B. 1931: A Teletin környéki granodiorit bázisos zárványai (doktori értekezés cseh nyel
ven). — Prága.

JANTSKY, B. 1940: A Máramarosi kristályos masszívum földtani-kőzettani vizsgálata (cseh nyel
ven). — Carpathica I.

KULHAY, GY.—JANTSKY, B. 1943(7): a Borló—Gyil- és Háthegység földtani felépítése. — Földt. 
Int. Évi Jel. 1941—42-ről.

JANTSKY, B. 1950: A Bánk-Felsőpetény és Szendehely környékén előforduló tűzálló agyagok. — 
Földt. Int. Évi Jel. 1949-ről.

JANTSKY, B. 1950(7): A Velencei-hegység aplitjai és kerámiai felhasználhatóságuk. — Földt. Int. 
Évi Jel. 1949-ről.

JANTSKY, B. 1950: Az európai Szovjetunió hidrogeológiai viszonyai. — Hidrogeológiai Közi.
XXX.

JANTSKY, B. 1951(7): A demjéni limonitos mangánérc települési viszonyai. — Földt. Int. Évi Jel. 
1950-ről.

JANTSKY, B. 1951 (?): A mecseki kristályos alaphegység földtani viszonyai. — Földt. Int. Évi Jel. 
1950-ről.

JANTSKY, B. 1953:(?) Adatok Ugod és Homokbödöge környékének viszonyairól, tekintette] a kő
szénelőfordulásra. Földt. Int. Évi Jel. 1952-ről.

JANTSKY, B. 1952: A Velencei-hegység hidrotermális ércesedése. — Magy. Tud. Ak. Műsz. Közi. 
JANTSKY, B. a Velencei-hegység földtana (kandidátusi disszertációs dolgozat). — Geol. Hung. T. 

10. 1957.
JANTSKY, B. (megjelenés éve?): A magyar uránérc nyomában. — Élet és Tud. 12. évf. 872—87.4. 
GEORGIEV, D. T.—JANTSKY, B.—SISKA, V. 1958: Az uránércek teleptana és kutatási módszerei. 

— Bányászati Lapok 9.sz.



GEORGIEV, D. T.—JANTSKY, B.—SISKA, V. 1958: Az uránércek teleptana és kutatási módszerei 
(folyt.) 9. — Bányászati Lapok 12.

GEORGIEV, D. T.—JANTSKY, B.—SISKA, V. 1959: Az uránércbányászat sajátosságai. — Bányászati 
Lapok lO.sz.

JANTSKY, B. 1958: Uránásványok. — Kémikusok Lapja.
JANTSKY, B. etc. 1958: Fluoritos-bitumenes urántartalmú mészkő genetikai vizsgálata. — Genfi 

nemzetközi atomenergia konferencia értekezései. Genf.
JANTSKY, B- 1958: Radioaktív ásványtelepek genetikai típusai. — Természettud. Közi.
JANTSKY, B. 1960: Geológus kalapáccsal az ércek nyomában. — Gondolat Könyvkiadó.
JANTSKY, B. 1960: Zárójelentés a szabadbattyáni ólomérclelőhely földtani felépítéséről. — Kézirat 

OFI.
JANTSKY, B. 1962: Atommaglexikon ásvány-kőzettani, földtani és geofizikai szövege. — Magy. 

Tud. Ak.
JANTSKY, B. 1962: Radioaktív ásványi nyersanyagtelepek. — TIT előadói füzetek.
JANTSKY, B. 1962: Magyarország földtana (cseh nyelven Vadász E. műve alapján az újabb adatok 

kiegészítésével). — Prága.
JANTSKY, B. 1963: A kincses Mecsek. — Élet és Tud. 18. évf. 916—919.
JANTSKY, B. 1964: Atommag Lexikon ásványtani-teleptani címszavai.
JANTSKY, B. (?): A Mecseki urános ércesedés ásványparagenetikai vizsgálata. (BARABÁS, A.—KISS, 

J. közös francia nyelvű közlemény. Svájci Nemzetközi Atommag Kongresszus Közleményei).
JANTSKY, B. 1966: Ásványtelepeink földtana. Budapest (mint a mű szerkesztője és társszerzője).
JANTSKY, B. 1969: Ásványkutatás-bányaföldtan. Budapest (mint a felszíni ásványkutatás fejezet 

szerzője).
JANTSKY, B. 1969: A Mongóliái Magyar Földtani Expedíció munkálatainak zárójelentése. — Ulán 

Bátor. (Orosz nyelven, 750 old. szöveges részből és mellékletekből álló mű.)
JANTSKY, B. 1973: A Mongóliái Magyar Földtani Expedíció működésének tanulságai. — Földtani 

Kutatás.
JANTSKY, B. 1974: Geologische Entwicklungsgeschichte des prakambrischen und paleozoischen Un- 

tergrundes im Pannonischen Becken. — Cossmat Symposium anyagai. Kari. Marx Stadt.
JANTSKY, B. 1974: Dér prákambrische Untergrand des Pannonischen Beckens. — PICG-Précamb- 

riendes zones. mobiles de 1’ Europe, Conference Liblice 1972. Praha.
JANTSKY, B. 1978: Dr. Wein György emlékezete. — Földt. Int. Évi Jel. 1976-ról 37—43.
JANTSKY, B. 1978: Wavrik Péter emlékére. — Földt. Int. Évi Jel. 1976-ról 45—46.
JANTSKY, B. 1978: A Mecseki gránitosodott kristályos alaphegység földtana. — Földt. Int. Évi

könyve LX. kötet.

Béla Jantsky’s Ph. D. manuscript reports in the National Geological
Archives

JANTSKY, B. 1950: Jelentés a Nagyszál DNy-i oldalán végzett újabb mészkő- és agyagkutatás 
eredményeiről. Tér. 4413.

JANTSKY, B. 1950: Jelentés a Nagyszál-hegy ÉK-i szélén végzett földtani kutatások eredményéről. 
Tér. 4486.

JANTSKY, B. 1950: Festékföldek nyersanyagkatasztere (21 lap) Tér. 4720.
JANTSKY, B. 1950: Mecseki kristályos alaphegység földtani térképe. Dd. T. F. Sz. 761
JANTSKY, B. 1950: Újabb adatok a Velencei-hegység földtani és kőzettani viszonyaihoz. T/144
JANTSKY, B. 1950: A Velencei-hegység földtani és kőzettani viszonyai. Szulfidos érc/42.
JANTSKY, BÉLA—SZÉLES, Lajos 1950: Velencei-hegységi kutatási tervezet fontossági sorrendben 

(5 lap) Tér. 6975.
JANTSKY, B. 1950: A Mecseki kristályos Alaphegység földtana. A Mecseki kristályos Alaphegység 

és a vele szomszédos területeken mélyített, alaphegységet ért fúrások földtani szelvényei. (297 
lap) Tér. 10 285.



JANTSKY, B. 1950: A Nagyszál DNy-i oldalán végzett újabb mészkő- és agyagkutatás eredményei
ről. Cm/1.

JANTSKY, BÉLA-—PAPP, FERENC 1950(7): Jelentés a Nagyszál ÉK-i végének földtani viszonyairól. 
Cm/2.

JANTSKY, B. 1950: Jelentés a Szentendrétől ÉNy-ra végzett cementgyártáshoz alkalmas andezit és 
riolittufa felkutatása tárgyában. Cm/3.

JANTSKY, B. 1950: Jelentés a Bánk, Felsőpetény és Szendehely környékén előforduló tűzálló agya
gokkal kapcsolatos földtani kutatásaim eredményeiről. C/X. 72.

JANTSKY, B. 1950: Jelentés a Weiss-Manfréd Acél és Fémművek számára Ebszőnybánya környékén 
végzett kvarchomok vizsgálatáról. Homok/18.

JANTSKY, B. 1950: Jelentés a Demjén község határában előforduló kaolin festékföld és kovaföld 
települési viszonyairól. Kaolin/20.

JANTSKY, B. 1950: Jelentés a Demjén község határában található limonitos mangánérc települési 
viszonyairól. Mo/17.

JANTSKY, B. 1950: Jelentés a Nagyszál DNy-i oldalán végzett újabb mészkő és agyagkutatás ered
ményeiről. Mészkő/17.

JANTSKY, B.—PAPP, F. 1950: Jelentés a Nagyszál ÉK-i végének földtani viszonyairól. Mészkő/18. 
JANTSKY, B. 1950: Jelentés a malachit és azurit előfordulásokról (kozári vadászház). Ritkafém/6. 
JANTSKY, B. 1950: Jelentés Ugod község környékén végzett ásványi nyersanyagkutatás eredmé

nyeiről. Szén/94.
JANTSKY, B. 1950: A Mecseki kristályos alaphegység. Vas/46.
JANTSKY, B. 1950: Jelentés Érsekvadkert községben telepítendő községi kút helyének kijelölése 

tárgyában. Viz/88.
JANTSKY, B. 1950: Jelentés az Alsópetény községben létesítendő községi kút telepítése tárgyában. 

Víz/89.
JANTSKY, B. 1950: Jelentés a létesítendő cementgyár nyersanyagellátásához szükséges tartalékok 

megállapítása céljából a Nagyszál D-i oldalán folyó munkálatok megtekintéséről. Tér. 4412. 
JANTSKY, B. 1950: Jelentés a Velencei-hegységben 1949. évi december hónapban végzett aplitku- 

tatás eredményéről. (6 lap) Tér. 4523.
JANTSKY, B. 1950: Jelentés a Velencei- és Mecsek-hegységben végzett aplitkutatások eredményéről. 

B. A. F. 3.
JANTSKY, B. 1950: Aplitok nyersanyagkatasztere (Jelentés a Velencei- és Mecsek-hegységben vég

zett kaolin-, továbbá tűzállóagyagkutatás eredményéről): (15 lap) Tér. 4429.
JANTSKY, B. 1950: Baritok nyersanyagkatasztere. Fduorit. B. A. F. 2.
JANTSKY, B. 1950: A Velencei-hegység aplitjai, és kerámiai felhasználhatóságuk. B. A. F. 4. 
JANTSKY, B. 1950: Jelentés A Velencei- és Mecsek-hegységben végzett kaolin, továbbá tűzálló

anyag kutatás eredményeiről. Kaolin/21.
JANTSKY, B. 1950: Természetes és mesterséges túlfolyó források a Velencei-hegységben. Viz/90. 
JANTSKY, B. 1951: A Velencei-hegység hidrotermális ércesedése. Szulfidos érc/54.
JANTSKY, B. 1951: Jelentés a Nagyszál D-i lejtőjén telepítendő agyagkutató fúrások telepítésének 

és a mészkőfejtés irányának kijelöléséről. Cm/5.
JANTSKY, B. 1951: Jelentés a Bánk, Felsőpetény és Szendehely környékén előforduló tűzálló anya

gokkal kapcsolatos földtani kutatások eredményéről. Tü.agy/18.
JANTSKY, B. 1951: A Mecseki kristályos alaphegység. T/219.
JANTSKY, B. 1952: Beszámoló a Velencei-hegység bányászati eredményeiről és új feladatairól.

Szulfidos érc/59.
JANTSKY, B. 1952:

1. Előzetes jelentés a Velencei-hegységben 1952-benvégzett kutatások eredményeiről. (1952. 
XII. 16.)
2. Jelentés a Velencei-hegységben 1952-ben végzett földtani eredményeiről. (1953. I. 24.) 
Su/61.

JANTSKY, B. 1952: Radioaktív anyagok felkutatásának földtani vonatkozásai a Velencei-hegységben. 
T/279.



JANTSKY, B. (1952. III. 31.) Előzetes jelentés a Velencei-hegységben újabban előforduló molibde- 
nitről. Ritka-fém/10.

JANTSKY, B. 1954: Zárójelentés a Velencei-hegység 1953. évi fluoritkutatásról. A Velencei-hegység 
fluoritja és a fluoritkutatás perspektivikus irányelvei. Zárójelentés az 1953.évi kutatásokról. 
Szulf.érc/69.

JANTSKY, B. 1954: Zárójelentés az 1953. évi Sukoró—Ördöghegyi bányászati kutatásokról. 
Szulf.érc/70.

JANTSKY, B. 1954: Nadap környéki pirites kaolin kutatási eredményei 1954-ben. Kaolin/35.
JANTSKY, B. 1954: Zárójelentés a Velence I. és II. sz. fúrások földtani kiértékeléséről. Szulf.érc/77.
JANTSKY, B. 1954: Ipari mennyiségi! pirít előfordulásának lehetőségei Magyarországon. Tokaj-hegy- 

ség, Mád, Komlóska, Erdőbénye, Regéc, Telkibánya, Nagybörzsöny, Velencei-hegység. Szulf. 
érc/79.

JANTSKY, B. 1954: Velencei-hegység földtani térképe. Dd. T. F. Sz. 762.
JANTSKY, B.—SCHERF, E. 1955(7): (1955. VIII.) Telkibányai bányaföldtani dokumentáció 1955. 

év augusztus hónapra. Szulf.érc/87.
JANTSKY, B. 1955: Az 1955. évi Nadap-kömyéki földtani kutatás indoklása.
JANTSKY, B.—VARGA, GY. 1955: Jelentés a pázmándi kvarcitbányászat fejlesztési lehetőségeiről. 

Tér. 6971.
JANTSKY, B. 1955: A Nadapi kaolintáró. (14 lap, 2 térkép) Tér. 6978.
JANTSKY, B. 1956: A Velencei-hegység földtana. Su/93.
JANTSKY, B. 1956(7): (1956. IV. 16.) A Velencei-hegység földtani és bányászati kutatási tervezete 

fontossági sorrendben. Szinesérc/95.
JANTSKY, B. 1956: Asztagkő és környékének földtani felépítése. Kvarcit/14.
POLNER, J.—JANTSKY, B.—SZILAS, G. 1960: Zárójelentés a szabadbattyáni (falubattyáni) ólomérc- 

előfordulás földtani viszonyairól, valamint az érc bányászatáról és hasznosításáról. Ércbányá
szati Feltáró Vállalat. 260 lap szöveg, 45 melléklet, 17 térkép, 14 szelvény, 11 ábra I—II 
kötet. Tér. 15 134

JANTSKY, B. 1957: Ásványi nyersanyagaink. NIM 3 kötet. I.kötet 281 lap, II.kötet 250 lap, III.kö
tet 304 lap. Tér. 2013.

JANTSKY, B. 1957: Magyarázó a Bánk—Felsőpetényi tdzállóanyagelőfordulások tartalékosztályainak 
és készleteinek megállapításához. Tü. agyag/19.

JANTSKY. B. 1957: Jelentés a M. Áll. Földtani Intézet Igazgatóságától kapott külföldi kvarcithoz 
hasonló nyersanyag felkutatásáról. Kvarcit/9.,

JANTSKY, B. 1957.) Az európai Szovjetunió hidrológiai viszonyai. Egyéb/42.
JANTSKY, B. 1955: Zárójelentés a Velencei-hegység fluoritról. (Pákozd, Szüzvár, Székesfehérvár, 

Szabadbattyán 25 db fénymásolat, 14 db fénykép) B. A. F./6
JANTSKY, B. 1967: Az első mongóliai földtani térképező expedíció tapasztalai. (16 lap) Tér. 865.
JANTSKY, B. 1968: A mongóliai földtani expedíció összegző tanulmányai. (15 lap) Tér. 1255
JANTSKY, B. 1968: Jegyzőkönyv az IGCP Regionális Bizottságának (Kárpátok-Keleti Alpok) első 

ülésszakáról. (6 lap) Tér. 5662.
JANTSKY, B. 1968: A Mongol-Magyar Földtani Expedíció 1967. évi kutatási eredményeinek érté

kelése. Tér. 10 911
JANTSKY, B. 1969: A Mongol-Magyar Ásványbányászati Vállalat létesítésének földtani és nyers

anyag gazdasági szempontjai. Tér. 864.
HETÉNYI, R.—FÖLDI, M.—Nagy, I —Bilik, I.—JANTSKY, B. 1973: Ófalu 10 000-es földtani 
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cies, stratigraphic units (Ugod, Jákó, Kisbér Formations), tectonics, horizontal dis
placement, Bakony Mts.

For bauxite exploration purposes a more detailed mapping was carried out in 
the area in question. It was accompanied by the facies analyses of the Senonian base 
sequences that are paleomorphologically, and thus bauxite-geologically important. The 
investigations verified our views, amplified with many details our knowledge con
cerning the Senonian transgression. On the top part of the local Early Senonian eleva
tion rocks deposited near the abrasional zone can be found at the base of the rudistid 
limestone (Ugod Formation). Local subsidences are indicated by calmer aquatic (with 
foraminifers and scarcely rudistid shell fragments) or transitional molluscan facies 
belonging to the Jákó Formation.

In the course of the mapping several new exposures of Pannonian conglomerates 
were found with a spatial arrangement outlining an abbrasional stripe.

Tectonic measurements indicate three zones of transcurrent faulting. One sinistral 
and one dextral Riedel system can be recorded with repeated movements in both 
directions.

Based on the results of former prospecting for bauxite in the “Bakonyjákó— 
Nagytevel—Bakonybél” region completed in 1985 the Bauxite Exploration Company 
did the necessary preparations for continuing the work in certain areas at a follow-up 
level. Related to this, the Company ordered a detailed mapping and facies analyses 
of the Szár-hegy—Durrogós-tető area (Fig. 1). From these investigations the results 
related to the Senonian, Pannonian and the structure-geological setting are described 
according to our report (KNAUER—MAROS, 1987) and on the basis of E. BODNÁR’s 
investigations.

Main features of the geological makeup of the area

The Senonian transgression took place on a SSE-descending paleo-slope 
of Dachsteinkalk. On this slope, in the south the Csehbánya Formation and, in 
a NNW-trending order, first the Jákó Formation then the Ugod Formation were 
deposited. The slope flattens in NNW and here almost everywhere the Ugod 
Limestone is resting on the basement (Fig. 2). The slope was not monotonous, 
because the present-day areal extent of i.e. its boundaries towards NNW and 
the arrangement of the exposures refer to the pre-existent local depressions of
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Fig. I. Geographical setting of the locality — I . ábra. A terület földrajzi helyzete

paleosurface. On the pre-Senonian surface redl marl (borehole U gll3, 13.2— 
13.5 m, Al2O3/SiO2=0,4 L.o.I.=31,2%) also occur respectively. The formerly 
not mapped bauxite in the ravine Poros-lejtő and its vicinity most probably is 
also pre-Senonian and so it must have been covered originally by Ugod Lime
stone. (This type of bauxite, according to E. Juhász is markedly resilicified). 
Some boreholes and numerous exposures give us the key of outlining the tran
sitions of the Ugod Formation and the basin facies in both horizontal and 
vertical directions.

Today no Paleogene units can be found in the region. The one-time local 
or not distant occurrence of Eocene rocks is indicated by a large boulder of 
Nummulites perforatus limestone (27A; the codes here and afterwards refer to 
Fig. 5.) A quartz-sandstone boulder also containing many sand grains of the 
Dachsteinkalk and some grains of the Ugod Limestone is probably originating 
from the Iharkút Formation (Uppermost Eocene—Lowermost Oligocene). Based 
on data from the neighbouring areas the Oligocene Csatka Formation must have 
also covered the area during a certain period.

The conglomerate containing, at certain places, sandstone lenses and beds 
that can be classified into the Kisbér Formation can be detected in the form 
of formerly not mapped stand-up rock and detritus autcrops arranged in a 
NNW—SSE trending strip of land of the W—NW flanking zone.

This strip is 10—40 m wide and 1.3 km long with a level difference of 
max. 10— 15 m so that the southernmost exposure in the S corner of Szár-hegy 
is situated higher by some 25 m than the group of exposures in the northern
most part of the stripe (Fig. 3).

The conglomerate rests on Ugod Limestone in the S, while it does on 
Dachsteinkalk in the N. Its occurrence is mainly related gently sloping surfaces 
less steep than the neighbouring ones or is associated with terrace-like mor
phological forms. All these refer to a wave-cut zone. In the N, in the SW side 
of the lower stretch of ravine Poros-lejtő (Fig. 4) more significant exposures 
can be found, and their petrological description is given by D. Bihari (1980). 
The western occurrence shows similar features.

In the area of Fehér-kőhányó there is an outcrop of red to variegated clay 
that can be found beside a depression permanently covered by water. Since in 
the neighbourhood of the depression Triassic, Cretaceous and Pannonian (con-
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Fig. 3. Exposures of Pannonian conglomerate in the Fehér Quarry—Szár Hill strip (For
symbols see Fig. 4)

3. ábra. Pannon konglomerátum feltárások a Szár-hegy — Fehér-kőhányó sávjában (Jelmagyará
zat a 4. ábrán)



Fig. 4. Geology of the lower part of the Poros-lejtő valley 
1. abandoned quarry, 2. deadrock, 3. temporary lake, 4. conglomerate (Kisbér Formation), 5. variegated clay, 6. 
Ugod Limestone E, 7. bauxite, 8—9. Dachstein Limestone F. (9: the “transitional layers” member), 10. contour

line, basic line interval is 5 m

4. ábra. A. Poros-lejtő-árok alsó szakaszának földtani viszonyai 
1. felhagyott kőbánya, 2. meddőhányó, 3. időszakos tó, 4. konglomerátum (Kisbéri Formáció), 5. tarka agyag, 6. 
Ugodi Mészkő F. 7. bauxit, 8—9. Dachsteini Mészkő F. (9: „átmeneti rétegek” tagozat) 10. szintvonal,alapszint

vonalköz 5 m.

glomerate) are also cropping out at the surface, and their arrangement must be 
indicative of the original pans of the Triassic surface, thus the variegated clay 
may be not only Quaternary but also Pannonian, or even older.

Facies conditions of the Upper Cretaceous units

Constitution of the basal sequence

The Senonian—Triassic boundary can be observed along a well-trackeable 
but capriciously running line marked, however, by stand-up rocks at a few 
places only as well as (in Fig. 5) the arrays of rock No. 49 and 93, 84 and 
85 and a buried locality at the NNW margin of Szár-hegy (J. Haas, 1979, Fig 
9., profile A.). Generally, next to the Triassic limestone foresets and blocks 
Senonian rocks and their debris can be found at a distance of some dm to 
1—2 m, as lying closely but separately from each other. The initial bed of the 
Senonian, as seen along the surface boundaries, frequently contains detritus or 
pebbles from Triassic limestone, while advancing towards the interior of the 
basin the quantity of the clastic material is decreasing i.e. abrasion platforms



were formed during a relatively late period of the transgression. The dimension 
and quantity of the clastic material is varying. Only the pebbles and boulders 
indicate a close action of abrasion, as observable along and near the rock 
arrays mentioned above. On the plain crest pebbles 10— 15 cm large in diame
ter are found in Cretaceous limestone which lies on the slightly uneven surface 
of the Triassic limestone. (The unevenness is attested to by the fact that it can 
be found among the Ugod Limestone in a strip 10—15 m wide; this is not 
justified by the sloping of the surface at all).
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In the zone of abrasion bored pebbles (57, 93) are also found in the lower
most beds of the Ugod Limestone.

A facies with much less limestone detritus can be found in the E side of 
the valley, along the marginal line of the Dachsteinkalk (57). The most finely 
grained rock type contains scarce fragments of rudistids (2), thin lamellibranch 
shells (3) and echinoid test elements (2) with one or two thick ostracod valves, 
solitary coral and benthonic foraminifer. A part of the bioclasts is worn. 
Towards E (26) the base rock bears coarse fragments of rudistids. A unit like 
that, at places with Actaeonellae (near the site marked 4G), appears in the 
north-east, too.

The extraclast-free, greatly pseudo-ooidic units are frequent indicating shal
low, strongly agitated water but a relatively plain shore, or a more significant 
distance from the rocky shore, or even a bottom elevation at a greater distance 
from the shoreline. The foraminiferous clastic facies of the region, rarely with 
rudistid shell fragment found only at one site (5) probably is bound to a more 
significant basement depression. This unit was studied in more details by E. 
B o d n á r  (Fig. 6 ). Here the base material is exclusively micrite-microsparite, at 
some places with recrystallization. Primary sparite could not be found only 
even in a single thin section. 40—50 per cent of the components are mostly 
bioclasts, predominantly rudistid shell fragments, at certain places with other 
molluscs, mainly gastropod shell pieces. The bioclasts, in certain samples show 
no signs of worn in the main, consisting of fibrous, splitted calcirudite." A 
characteristic standard microfacies type is the bioclastic wackestone (in Fig. 6 
SMF9: larger bioclastic micrite with the fragments of different organisms), 
which, according to W il s o n ’s facies belt classification, indicates; a shallow- 
water depositional environment of open circulation (Fz7). Micrite With rudistid 
shell fragments coarser than 2 mm (SMF5: with grainstone, packstorie, or float-

Fig. 5. Geological map
1—2. Dachsteinkalk, (a: in autcrops, b: in debris, 2. “transitional layers” member), 3. bauxite, 4. denudational 
wedging boundary of the Senonian units of today’s surface or near-surface, determined, supposed, 5—13. facies type 
of the Senonian base layers at the wedging boundary and in the boreholes, respectively, ,5: bioclastite, micritic 
bioclastite, 6: pseudooidic micritic bioclastite, 7: foraminiferous biomicrite, 8: biomicrite and fine crystaline lime
stone, 9: clayey limestone, marl striped limestone, Mollusc-bearing biomicrite, micritic bioclastite, (10—11. ex
traclast contents, 10: limestone contents, 11: limestone gravel and boulder stones), 12. red clay and marl, 13. 
fine sandy clay and clay marl with organic matter colouring, 14. Senonian unit in autcrops and in debris, 15. 
interfingering of the Ugod and Jákó Formations, 16. Ugod F., nodular limestone, 17. Jákó—Ugod transitional facies, 
18. Jákó F, Mollusc bearing limestone, 19. Polány Marl F., 20. Jákó and/or Csehbánya F., clay marl-marl facies, 
21. Csehbánya F., sandstone.facies, 22. fault, 23. mentioned and sampling site, respectively, 24. abandoned quarry

5. ábra. Földtani térkép
1—2. Dachsteini Mészkő (a: szálban, b: törmelékben, 2: „átmeneti rétegek” t.), 3. bauxit, 4. a szenon képződ
mények denudációs kiékelődési határa a mai felszínen, vagy ennek közelében, megállapított, feltételezett, 5—13. 
a szenon alaprétegek kifejlődési típusa a kiékelődési határnál ill. a kutatófúrásokban, 5: bioklasztit, mikrites bio- 
klasztit, 6: pszeudooidos mikrites bioklasztit, 7: foraminiferás biomikrit, 8: biomikrit ill. finomkristályos mészkő, 
9: agyagos mészkő, márgasávos mészkő, molluszkás biomikrit, mikrites bioklasztit, (10—11. extraklaszt tartalom, 
10: mészkőtörmelék, 11: mészkő kavics és görgeteg), 12. vörös agyag és márga, 13. szerves festődéső, finomho
mokos agyag és agyagmárga, 14. szenon képződmény a felszínen, szálban, törmelékben, 15. az Ugodi F. és a 
Jákói F. összefogazódása, 16. Ugodi E, gumós mészkő, 17. Jákói—Ugodi átmeneti kifejlődés, 18. Jákói F , mol
luszkás mészkő, 19. Polányi Márga F., 20. Jákói F. és a Csehbányái F., agyagmárga-márga kifejlődés, 21. Cseh

bányái F., homokkő kifejlődés, 22. vető, 23. említett, ill. mintavételi hely, 24. felhagyott kőbánya
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Table 2 — 2. táblázat

Life span of the biostratigraphically important foraminifers of exposure No. 5 

Az 5. feltárás biosztratigráfiailag fontos foraminifera fajainak fajöltője
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tone bioclasts, mainly with debris of reef building materials) can be interpreted 
as reef slope (Fz4). The microfaunal picture is rich and varied consisting 
mainly of well-preserved tests of microfossils (Table 1). In the uppermost 
sample (1) there are more fragmented foraminifers as well as the number of 
agglutinated Moncharmontiae is greater. By the way, as considering the number 
of specimens, the quantity of the forms of calcareous test is greater in the 
upper stage, especially that of the Quinqueloculinae and the Hauerinidae 
(formerly Miliolidae; Loeblich-Tappan, 1988).

Evidences of micrite encrusting which refers to a more intense water mo
tion, were not seen in the thin sections. In a small quantity but regularly, thin



com ponents
b iociast

a>
c

o>
©T3

Q>
>  2  0)
(O TJ 2Q) O V
5 E 5

o>c'C
CD
©
$

O)0)■o

E >* o
o 2  E5  CD „e 0>
3 5 =

(/)
c
*5wo>
c©
3cr©

1 2 
_l__I

c  c/>
CD' O

§■ 8
m .9 
■a E
!  s
s  1o .O 
o c
5  3
< __o_

25 50 
_J__I A

5 10 
-L-J B

microfossils

—  IV
CD w¿ ~ - 0 Í-D  o « 9 c = c 
U .O <  <D CC ©

CD
JZ
c
3
O

© © 
c  © c 
O C o
£ 3  to
5 a  g
©  CD C  tO O ©
5s=£

o>
©
c
©

■= Eo © O e Q. .=

E
■o

■g »
© IE

©
*©
©

5  SCO to

1
2
3
A
B
C
D
E
F
G
H
J
K

L1
L2

4  2 +

3 1

4  1 +
3 2 + 
3 2 
3 2 
2 1 
2 1 
2 2 
1 1 

3
1 2 
1
3 +
2 1

Fig. 6 . Sedimentary geology of the limestone sequence of exposure No. 5 (In the collection 
marked as USD 5) 1—3. from surface outcrops, A—L2. from the exploratory shaft No. USD 5

6 . ábra. Az 5. feltárás (a gyűjteményben USD 5) mészkő rétegsorának üledékföldtani képe, 
1—3. felszíni rétegfejekből, A—L2. az USD 5 jelű kutatóaknából

and thick-walled ostracod valves, several times valve couples can also be 
found. Rarely but regularly Acicularia and other Dasycladaceae also occur.

From the above facts the following conclusions can be drawn:
— The sedimentation took place in a quiet environment of low energy;
— The presence of Dasycladaceae proves the photic zone, and their living 

space is often bound to back reef;
— From the richness in species of benthic foraminifers we can conclude 

the presence of open water connections, a water of normal salinity;
— The faunal assemblage, contains in a great quantity foraminifers of 

back reef;



—  T he co n sta n t p resen ce  o f  rud istid  sh e ll fragm en ts v e r if ie s  the n e ig h b o 
urhood  o f  patch  reefs;

—  T h e freq u en ce  o f  S M F 9 in d ica tes a sh a llo w  carbon ate s h e lf  en v iro n 
m en t under the tida l b elt.

R egard in g  the broader p a leo g eo g ra p h ica l re la tion s, c o n n ec tio n s  co u ld  b e  
in d ica ted  w ith  m icro fau n as from  S lo v en ia  (K . DROBNE e t  a l. 1 9 8 8 ), from  Italy  
(L . Sinni— E . G . RICCHETTI, 19 7 8 ) and from  G reece  (St . Tesila-Monopolis, 
1 9 7 5 ).

T im e  range o f  th e  stra tigraph ica lly  eva lu ab le  b en th ic  foram in ifers w as  
taken in to  co n sid era tio n , b e s id e  the ab o v e  literary so u rce , a lso  b y  u sin g  the  
m ateria ls o f  the w ork shop  o f  the IG C P -262  p rojects and tab le  o f  W orking  
G roup on B en th ic  F oram in ifera  (1 9 9 2 ) (T able 2 ). L iterary data  c lo s e  the tim e  
range o f  Cuneolina parva and Valvulammina picardi in th e  S anton ian . In the  
tab le  prepared  by IG C P the ex tin ctio n  o f  C. parva is  n ot u n am b igu ou s and  V. 
picardi is  n ot ev en  m en tion ed . F or th is reason  the stratigraphic p o sitio n  o f  our 
p ro file  is so m ew h a t u ncerta in , and accord in g  to  that sa id  a b o v e  it  m ay n o t b e  
yo u n g er  than L ate S an ton ian , h o w ev er  th is statem ent is  n ot in  harm ony w ith  
the ear lier  w ie w s . T h is  northern zo n e  had b een  d ep icted  form erly  as d e lim ited  
by tec to n ic  b ou n d aries . T h e la test  m app ing has sh o w ed  the b ou n d aries o f  the  
strip b etw een  lo c a lit ie s  (5 ) and (2 0 ) , and perhaps a lso  o f  that s tretch in g  tow ards  
S S E  from  (2 0 )  to b e co n stitu ted  by den ud ation al w ed g in g  ou t a lo n g  w h ich  the  
U g o d  L im e sto n e  im m e d ia te ly  rests on the T riassic.

In the strip  co d e d  (2 8 ) ,  by the boundary, detritus o f  le s s  p a ch y o d o n tic , 
O straea- and P ycn o d o n ta -b ea r in g  lim esto n e  can be fou n d  that p rob ab ly  is  a 
tran sition  tow ard s the Jdko M arl F orm ation; its appearance in d ica tes a  nearby  
d eep en in g  in  the b asem en t. A t its E  s id e  the marl appears (2 9 C ), w ith  sh e ll  
fragm en ts and here and th ere , w ith  rud istids and iargillaceous lim e sto n e  c o n 
ta in ing  a lso  so m e  fo ra m in ifers  and red a lgae  (C aC 0 3 = 95%). From  the m arl 
Ceratostreon matheronianum w as determ in ed  b y  L. M6ra-Czabalay. In her 
op in io n  their  p resen ce  refers to the upper part o f  th e  Jak6 F orm ation  b ein g  
h eterop ica l w ith  the U g o d  L im esto n e  (C am panian). T h e ty p ica l ru d istid  lim e 
sto n e  appears on  the b en ch  b eh in d  them . D eb ris o f  lim e sto n e  to  c la s s if ie d  in to  
the Jdkd F orm ation  can be found  here, W N W  o f  the p la c e , in  the form  o f  an 
iso la ted  patch  (1 0 5 ): it is  sh e ll-fra g m en ted  con ta in in g  en ch in o id  sp in es  and test  
e le m e n ts , sp o ts  o f  m icrosp arite  and sparite and a few  ru d istid  sh e ll rubble .

T he o ccu rren ce  o f  th ese  rock s at b ase o f  the S en on ian  or in  its  im m ed ia te  
v ic in ity  m ay in d ica te  a m ajor d ep ression  in the b asem en t, o p en ed  tow ards the  
b asin . (T h is  u n it, for  tec to n ic  reason s, can  be found  in o n e  o f  the h ig h est part 
o f  the p resen t-d a y  land  su rface ). From  the a b o v e-d escr ib ed  fa c ie s  d istribution  
o f  the S en o n ia n  basal b ed s, m oreover  from  the occurrence o f  b a u x ite  and  from  
th e  tw istin g  o f  the C rea ta ceo u s-T ria ssic  boundary that can n ot b e  ex p la in ed  by  
the p resen t-d ay  su rface  it can  b e read the ru gged n ess o f  the b asem en t. T he  
d ip p in g  o f  the T riassic  su rface  is  a lso  varying .

R egard in g  its p resen t-d ay  p o s it io n , the T riassic  su rface  is  p resu m ed  to  h ave  
been  h o r izo n ta l or g en tly  s lo p in g  (N  o f  the U g l0 9 ,  and S o f  th e  U g l l 3 ) .



In the w est , h ow ever, the d ip  presum ably  a v era g es  1 4 “ a cco rd in g  to e x 
p o sed  by v a lle y  cu ts around U g l l 4 .

T h e re la tion  o f  the U g o d  L im esto n e  and the b asin  fo rm a tio n s is  sh o w n  in  
F ig . 12 o f  J. Haas’s study already c ited . D escr ip tio n  o f  the tran sition a l units  
is  g iv en  in  th e  co n c lu s io n s  o f  C hapter 3. T h ese  th eo r ie s , b a sed  on  our o b ser 
va tio n s and J. Haas’s study, and on th e  n ew ly  d eep en ed  b a u x ite  exp loratory  
b o reh o les , can b e  com p lem en ted  as fo llo w s .

T he ex p o su re  found  SE o f  b o reh o le  U g l l 2  (F ig . 5 ) rep resen ts  the jo in t  
o ccu rren ce o f  the nodular U g o d  L im esto n e  and  th e  “regu lar” U g o d  L im e sto n e , 
form ing  a m ass butte r isin g  o v er  a m arly^calcareous m arly  en v iron m en t. B oth  
the n o d u le  and the b ase rock , though d ifferen t in tex tu re , are lim e s to n e  w ith  
P ach yod on ta  sh e ll fragm ents. T he su rface o f  th e  n o d u les  is  freq u en tly  a ttached  
by so lv in g  so  that they m ay b e  m istaken  for detrita l grain . T h e  sa m e typ e o f  
form ation  can b e found on  the e lev a tio n  situ a ted  E  o f  b o reh o le  U g l lO ,  d e 
tec tab le  every w h ere  as ly in g  on ca lca reo u s m arl and b e in g  o v er la in , as c o m 
m only , by  rud istid  lim eston e .

S e e m in g ly  the ca lcareou s marl is  Jako M arl, as form erly  m apped . 
N e v e r th e le s s , upon the resu lts o f  study o f  b o reh o le  se c t io n s  U g l lO  and U g l l 2  
(M . Gellai, 1 9 8 3 ), th is unit can  be a ss ig n ed  to  the P o la n y  F orm ation , w ith  a 
th ick n ess o f  28  and 37 m , re sp ec tiv e ly . Farther on to  th e  N N W , h o w ev er , 
w ithou t any s ig n ifica n t ch an ge in the o u tlo o k  o f  the rock , ty p ica l faunal e l e 
m ents o f  the Jakd F orm ation  appear, so  that the in terfin g er in g  o f  the U g o d  
and Jdk6 F orm ations is ob serv a b le  even  in  a s in g le  c l i f f  (8 6 A ) . G o in g  on  
tow ards N N W , in ad d ition , thin b edded  in terca la tio n s o f  U g o d  L im e sto n e  typ e , 
m ore lia b le  to w eathering , can b e  found . T hat is  w hy, at certa in  p la c e s  (8 6 )  
rock le d g e s  are form ed w ith  litt le  “su pp ortin g  co lu m n s” . T h e p ro file  sh ow n  in
J. Haas’ c ited  study (F ig . 10) b e lo n g s  a lso  to th is  unit. In an in tere stin g  typ e  
o f  the sm a ll-n od u lar  lim esto n e  the n od u les are le s ser  but coarser  and there are  
severa l f in e  sh e ll fragm ents in the n od u le  in tersp ace .

B oth  the exp osu res o f  the SW  m argin o f  D u rro g o s-te td , and the b ed s  
d rilled  by  b o reh o le  U g l0 9  in clu d e m ore or le s s  p e la g ic  a rg illa c eo u s  lim e sto n e  
and, le s s  frequ en tly , “ f in g ers” o f  ca lcareou s m arl. T w o fa c ie s  ty p es  can  b e  
d istin gu ish ed :

—  L am inary, c la y ey  lim esto n e  (C aC 0 3= 97%). M icr itic  m atrix o f  u neven  
d istr ib u tion , w ith  re la tiv e ly  w e ll-so r ted  c a lc it ic  detritus. T h e id e n tifia b 
le  fo s s il  rem ains are rich in corrod ed  fo s s il  E c h in o id ea  te st  fragm en ts, 
and severa l p lan cton ic  foram in ifera , b en th o n ic  foram in ifera , C a lc isp h a -  
eru lid ae , a few  s in g le  v a lv e s  o f  O stracoda  and Conocella ugodensis 
H aas.

—  L im esto n e  with sm all n od u les  co n ta in in g  p la n k to n ic  foram in ifera  fra g 
m en ts, a sm all am ount o f  C a lc isp h aeru jid ae, at p la c e s  C ad osin a , E ch i-  
noderm ata test fragm en ts, sm all am oun ts o f  P a ch y o d o n ta  sh e ll frag 
m en ts, som e b en th on ic foram in ifera , ca lca reo u s sand  grains w ith  so m e  
p la n cto n ic  and P ach yod on ta  sh e ll d eb ris.



T he fa c ie s  d istrib ution  m od e l (J. Haas), accord in g ly , is  o n ly  s lig h t ly  m od 
if ie d . N o t on ly  the tran sitiona l P o lán y— U g o d  fa c ie s  but a lso  the P o lá n y  F or
m ation  it s e l f  protruded beneath  the m ain m ass o f  the U g o d  F orm ation  w here  
it soon  b eco m e s  w ed g ed  ou t. T he Jákó F orm ation  g e ts  in to  co n ta ct, d irectly  
and then by a l ith o lo g ic a l— b io fa c ia l transition  with th e  U g o d  L im esto n e .  
T ow ards S zár-h eg y , in a short d istan ce , the Jákó F orm ation  is  a lso  w ed g ed  ou t. 
A lo n g  the v a lle y  M o g y o r ó -v ö lg y , h ow ever , the m o llu scan  lim e sto n e  stretch es a 
lo n g  w ay  tow ards SW , and at certain  p la ce s  it is d irec tly  d ep o sited  on  the  
b asem en t. C o n seq u en tly , in the SE  part o f  the reg ion  th e  n odu lar lim e sto n e  
fa c ie s  appears at the bottom  o f  U g o d  F orm ation , lik e  in the C sabren dek  area. 
A round  C sab ren d ek , h o w ev er , it is  th icker and is  d iv id ed  by  m arl b ed s. In the  
E part o f  the U g o d  reg io n , h ow ever , a lso  th is nodular lim e sto n e  “p rotru des” 
by 2 5 0 — 3 0 0  m , as com p ared  to its ex p ec ta b le  p osition  d eterm in ed  by th e  strike  
in strata (th is m ay be ca u sed  by the p a leo r e lie f  and/or b y  tec to n ic  rea so n s). 
F in a lly , w e  are to  m en tion  that no beds a ssig n a b le  to  the Ják óh egy  B r ec c ia  
M em ber w ere found .

T e cto n ics

In a d d ition  to m app ing  a tec to n ic  su rvey  by read ing  d ip s , jo in ts  and  
s lic k e n s id e s  w as carried  out. From  th is p o in t o f  v iew , the e x p o se d n e ss  o f  the  
area is sa tis fa c to ry  to g o o d , a lthough  b eca u se  o f  the ex p o su re s  b e in g  “p o in t
l ik e ” the re la ted  sy s te m s  m ay b e rendered on ly  p robable.

D ip s

D ip p in g  o f  the D ach ste in k a lk  seem s to be h o m o g en eo u s. T h e D im itr y ev ich -  
typ e a v era g e  is  1 5 4 /1 6 ° . D ip p in g  of. the U g o d  L im esto n e  is  m ore co m p lica ted  
b eca u se  o f  the fa c ie s  o f  th is form ation . T h e graphic p eak  v a lu es  are 5 :2 2 5 /1 5 ° ,  
3 :6 2 /1 6 °  and 1 2 0 /3 0 °  (F ig . 7 ).

C o n c lu s io n s  draw n from  F ig . 7

A . B e tw een  the tw o  form ation s there is  an angular u n con form ity .

B . T h e m o d e o f  occu rren ce o f  the U g o d  L im esto n e  r e f le c ts  the sy n c lin a l  
structure o f  the C entral R a n g e , or at lea st, there is a  c o in c id e n c e  in c id en ta lly .

L ith o c la s e s

R ep resen tin g  the resu lts  in a rose d iagram , no secto r  w ith o u t data  (in  a 
d iv is io n  by 10°) can  be foun d . T h ese  do  not o ffer  in form ation  for the d isp la c e 
m en ts, that is w hy  they  are n ot in form ative  for d ep ictin g  the strain  sy stem s.



N Fig. 7. Dipping data 
I. Dachsteinkalk, 2. Ugod Limestone

7. ábra. Dőlésadatok
Dachsteini Mészkő dőlésképe,. 2. az Ugodi Mészkő dő

lésképe

2  r- ;'.''/

Fig. 8. Distribution of the righthand and lefthand 
fault scraps according to tracks

8. ábra. A jobbos és balos vízszintes vetőkarcok 
csapás szerinti eloszlása

N

N

S

Fig. 9. The righthand and lefthand Riedel systems

9. ábra. A jobbos és balos Riedel rendszerek



Fig. 10. Tectonic observation map and structural scheme 
1. Triassic, 2. Csehbánya F., 3. Jákó—Csehbánya F., 4. Ugod Limestone F., 5. Ugod—Jákó “transitional 
sequences”, 6. Jákó Marl F., 7. Polány Marl F 8. No. of referred exposures, 9. main lefthand dislocation zone, 
10. observed fault, 11. inverse dislocation with scratches, 12. stereographic projection of fault scratch in upper 
hemisphere (continuous, broken, dotted: increasing uncertainty), 13. reason of the displacement can not be determined

10. ábra. Észlelési tektonikai térkép és szerkezeti vázlat 
1. triász, 2. Csehbányái F., 3. Jákói—Csehbányái F., 4. Ugodi Mészkő F., 5. Ugodi—Jákói „átmeneti rétegek”, 
6.- Jákói Márga F., 7. Polányi Márga F., 8. hivatkozott feltárás száma, 9. balos fő elmozdulási zóna, 10. észlelt 
vető, 11. inverz elmozdulás karccal, 12. vetőkarc sztereografikus projekciója felső félgömb vetületben (folyamatos, 

szaggatott, pontozott: növekvő bizonytalanság), 13. az elmozdulás értelme nem határozható jneg



Slickensides

S lic k e n s id e s  o ffer  sp o t-typ e  but co n crete  in form ation  on  the structure. T h e  
traces o f  fau lts are show n  in F ig . 10 as o b serv ed  fa u lts . S lic k e n s id e  o f  reverse  
fault w as ob serv ed  at the N W  s id e  o f  ex p o su re  N o . 121 , w h ere  the s lig h tly  
curved  strata are in d ica ting  co m p ress iv e  stress  f ie ld s . T h e r e la tiv e ly  h igh  n um 
ber o f  s tr ik e -s lip  s lick en s id es  refer to h orizon ta l d isp la ce m e n ts  break in g  the  
reg ion . T h ese  ex p o su res can  b e seen  in  tw o  m ain  z o n e s  sh o w n  in  F ig . 10. 
S tereograp h ic  p ro jection s o f  the m easu rem ent resu lts  are sh o w n  in upper h em i
sphere p ro jection  c lo se  to the exp osu res in d ica tin g  a lso  the lo c a lit ie s  b y  arrow s. 
D istrib u tion  accord in g  to strike is  illu strated  in F ig . 8 , sh o w in g  in the upper 
part d extral and in the low er part sin istra l scra tch es. T h is  led  to the in terp reta
tion o f  R ie d e l’s sy stem s (F ig . 9 ). A cco rd in g ly , a s in istra l and  a d extra l sy stem  
can be recorded  the su ccess io n  o f  w h ich , h o w ev er , can n ot b e d eterm in e. T he  
dextral d irection  strik ing 175°— 355° (F ig . 9 ) rep resen ts  the p red ecesso r  o f  the  
sin istra l sy stem  (F ig . 7 ) , its ren ew a l, or its se co n d  reh a b ilita tio n , secon d ary  
related  sy stem . In the N E  zo n e  b a s ica lly  d ex tra l, and  in  the SW  zo n e  fu n 
d am en ta lly  s in istra l sy stem s p reva il. It can  a lso  b e seen  that on th e  fa u lt  p lan es  
m otion s m ust h ave taken p la ce  back and forth . T he m arked o f  the d extra l 
system  is  p roved  by the appearance o f  au x ilia ry  fa u lt  p la n es  ly in g  15° o f  the  
main d irection  o f  d isp lacem en t. It can b e su p p o sed  that our area fa lls  in to  the 
branching zo n e  o f  the so -ca lled  T e leg d i R oth  lin e . B e tw een  the sin istra l and  
dextral zo n es  there m ay be presen t strips o f  m inor d isp la ce m e n ts , thou gh  a 
p o ss ib ility  o f  rotation  o f  the rock  m ass b etw een  the tw o  zo n e s  can n ot b e e x 
clud ed .

On acco u n t o f  the sm a lln ess  o f  the area and to th e  a b sen ce  o f  yo u n g er  
d ep o sits  w e  h ave not been  ab le  to furnish  data on the d im en sio n  and  a g e  o f  
the d isp la ce m e n ts . A ccord in g  to the m ap, the d extral zo n e  m ay reach  an a m p li
tude ev en  o f  so m e k ilom etres. In the P annonian  form ation s no traces o f  d is 
p la cem en t are ob servab le . A cco rd in g ly , the upper a g e  lim it  can  b e d eterm in ed  
by the P ann on ian .
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A S Z Á R -H E G Y — D U R R O G Ó S -T E T Ő I M A G A S R Ö G  F Ö L D T A N I  
V IS Z O N Y A I (U G O D , V E S Z P R É M  M .)

KNAUER JÓZSEF— MAROS GYULA—BODNÁR ERIKA

Magyar Állami Földtani Intézet 
Budapest, Stefánia út 14.

H-1143

ETO: 551.243.(439.117)

T á r g y s z a v a k :  Szenon, pannóniai, őskömyezet, biofácies, litofácies, formációk
(Ugodi F., Jákói F., Kisbéri F.), szerkezetföldtari, horizontális elmozdulás, Bakony

A szen o n  tra n szg ressz ió  az u god i Szár-h . é s  D u rrogós-t. térség éb en  é g y  
p reszen on  a ljza tk iem elk ed és  D D K -i le jtő jén  m ent v ég b e , e z  a szen o n  form á ció k  
eg y m á so n  v a ló  É É N y -i irányú  tú lterjed ésében  m utatkozik  m eg . A  le jtő tő l É É N y -  
ra fen n s ík -sze rű , d e eg y e n e t le n  térszín en  abráziós sá v o k , c sö n d ese b b  v iz ű  k is  
lagúnák  é s  a k ettő  k ö zö tti k ü lö n fé le  á tm eneti fá c ie sö v e k  a lak u ltak  k i, a m ely e k  
az a ljza ton  fe k v ő  U g o d i M é sz k ő  b áz isréteg e in ek  k ife jlő d é séb en  tük röződn ek . A  
k ét s z é ls ő  fá c ie s  a  tr iász m ész k ő  g ö rg e teg es , R ud ista-h éj tö rm elék es  m ész k ő , 
i ll . a fo ra m in iferá s, gyéren  h éjtö rm elék es m észk ő . A foram in iferák  k ö zö tt  s z á n 
tóm ban  záru ló  fa jö ltő jű  fajok  is  vannak. A z  U god i M é sz k ő  és  a  p e lá g ik u s  m ár- 
g a -fo rm á c ió k  k a p cso la ta  k ü lö n fé le  átm eneti k ife jlő d ések b en  és  ö ssz e fo g a z ó d á s -  
ban látható.

A térk ép ezés  szá m o s új pannon  konglom erátum  fe ltárást ta lá lt (K isb ér i F o r
m á c ió ). E z a m agasrög  j e l le g  „örök lőd ésére”utal.

A  terü let É É K -i sarkában ta lá lt, ered etileg  v a ló sz ín ű le g  szen o n  b au x it e r ő 
sen  re sz ilif ik á lt  an y a g , a m ely  tö b b é-k ev ésb é  m egőrizte  a  bauxitra  je lle m z ő  a la 
k o s  e lem ek  n yom ait.



Plate I ;— I. tábla

1— 10. S ec tio n s  o f  d ifferen t d irection s o f  Moncharmontia apenninica De 
Castro in  the layer N o . 1

11. Quinqueloculina sp .i in the layer  N o . 2  
64 x

12— 13.Hauerinidae sp .i and sp .2 in the la y er  N o . 1 
64 x

14. Ophthalmidium sp ., in D robne e t  al. 1 9 8 8 , in the la y er  L i 
54 x

15. Gaudrynopsis sp.. (“Textularia”) in  th e  layer  N o . 1 
64 x

16. Valvulammina picardi Henson in the layer N o . 2 
64 x
(P h oto: I. L aky)
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Plate II — II. tábla

1. F o ra m in ifero u s, ru d istib io c la stic  b io m icr ite . W ack eston e
40. x •
A . Quinqueloculina sp .2, B . Nezzazata sp ., C . Gaudrynopsis sp ., D . A c i-  
cu lar ia  green  a lg a  (in  the layer  N o . 1)

2. Bolivinopsis sp . in  the layer  N o . 1 
100 x

3. Involutinidaea gen . et sp . indet. in  the L i layer  
100 x

4. Pseudogaudryinella sp. in the layer  N o . 3 
100 x

5 — 6. Conorbina sp. in the layer N o . 1
100 x

7. . Dicyclina schlumbergeri Munier—Chalmas, and under this the section
o f  Hauerinidae sp .2 can  b e seen  in the la y er  N o . 1 
64 x

8—9. Cuneolina parva (HENSON)
64  x

8. h orizon ta l section  from  layer  N o . 1

9. v er tica l sec tio n  from  layer K  

(P hoto: I. L aky)

\







MALM AND LOWER CRETACEOUS ROCKS OVERRIDDEN BY 
KÖSSEN FORMATION IN THE RALIMBA BAUXITE AREA

by .

JÓZSEF KNAUER

Hungarian Geological Survey 
Budapest, Stefánia út 14.

H-1143

UDC: 553.492.1 (439.117): 553.492.1:551.76

K e y w o r d s :  bauxite, Mesozoic, stratigraphic units, drill cores

In the footwall of the Halimba bauxite deposit of great extension predominancy 
Upper Triassic, at certain places Liassic units can be found. At the same time the 
H 1189 borehole deapened in about the centre of the deposit cut across also Malmian 
and Lower Cretaceous rocks, i.e. the lower part of the Pálihálás Limestone Formation 
and the upper part of the Mogyorósdomb Formation, respectively.. The throw of the 
fault separating the two formations is c. 80—100 m. The identification of the Kössen 
Formation found above the young Mesozoic portion of the geological profile repre
sents an important contribution to the understanding of the pre-Senonian tectonics of 
the area concerned.

A s a lread y k n o w n , the S en on ian  H alim b a  b au x ite  d ep o s it  is  underlain  
n early  ev ery w h ere  b y  U p p er T riassic  rock s, n am ely  H a ü p fd ö lö m it F orm ation , 
D a ch ste in k a lk  F orm ation  or K ö ssen  F orm ation , and by th e  H ettan g ian  K ardosrét 
L im e sto n e  F orm ation . H o w ev er , the occu rren ce o f  y o u n g er  L ia ss ic  rocks h ave  
a lso  been  m en tio n ed  (Szantner, F— erdélyi, M . 1960; Puskás, J. et a l. 1 9 6 6 , 
Szantner, F.— S za b ó , E. 1 9 7 0 , Károly, Gy. et a l. 1 9 7 0 ). B e tw e e n  th e  b a u x ite  
d ep o sits  (th e H a lim b a  B a u x ite  F orm ation) and the u n d er ly in g  rock s m en tion ed  
a b o v e  a so m e-ten -m etre -th ick  un it referred  to as C seres C o n g lo m e ra te -B r ecc ia  
M em ber o f  the H a lim b a  F orm ation  is  freq u en tly , p resen t (M : Stefler, M . 
1 9 9 1 ). T h is  unit is  m ade o f  b a u x itic -d o lo m itic  s ilts to n e , d etr itu s-b ear in g , at 
p la ce s  b a u x itic  red c la y  and b reccia . In the underly ing  u n its so m ew h a t s im ilar  
rock  typ es that can  b e in terpreted  as karst cav ity  in f i l l in g s  or karst b recc ia  
h ave a lso  been  drilled .

In about the central part o f  the bauxite deposit, m ore p rec ise ly  on  the sou th 
ern m argin o f  part H alim ba III (F ig. 1), bauxite exploratory b oreh o le  H  1189 w as  
drilled  (C om pany for B a u x ite  Exploration , 1967). A m on g the sam ples from  this 
b orehole, Gellai, M . and Gecse, É. foun d  rocks d ifferen t from  th o se  m en tion ed  
a b o v e , and I w as req u ested  to. study m ore ex h a u stiv e ly  th e se  sa m p les.

In the se q u en ce  o f  the b oreh o le  the baux ite  d ep o s it  is  co v e re d  by  a few -  
m etres-th ick  v a r ieg a ted  c laym arl and variegated  sandy c la y  b ed s (C seh b án ya



F orm ation ) and is  separated  from  th e u n d er ly in g  b ed  by an a rg illa c eo u s  
seq u en ce  (1 7 2 .7 — 181 .9  m ) in terpreted  as fau lt g o u g e  b y  J. Z s a n k ó  (Z s a n k ó , 
J. 19 6 7 ) w hen  g iv in g  a first d escrip tion  in  the f ie ld  (F ig . 2 ) . A  part o f  the  
se q u en ce  is  p a le -red , b au x itic  d o lo m ite s ilts to n e , w h ereas th e  other part is  a 
dark o liv e -b r o w n  clay  with a grey ish  sh ad e and a  n um ber o f  slu m p  p la te s . T he  
form er on e  is  a ssig n ed  to  the C seres M em ber, w h ereas the la tter  se em s to  
corresp ond  to the S enonian  C seh bán ya  F orm ation . In a sa m p le  rep resen tin g  the  
basal part o f  the depth in terva l (1 8 0 .9 — 18.1.9 m ), the tw o  rock s are in  co n ta c t  
w ith  each  other a lon g  an irregu larly -shap ed  su rface . O f a to ta l o f  e ig h t  sa m p les  
reco v ered , o n ly  tw o  o n es con ta in ed  c o c c o lith , n a m ely  a sp ec im e n  o f  Cyclococ- 
colithus sp . (G a r tn er  et S m it h ), Sphenolithus sp. and Coccolithus sp . T h e  
p resen ce  o f  E o c e n e  form s in  the sam p le  is  s t ill p ro b lem a tic , h o w ev er , it  can  
be attributed  to tec ton ic  reason s rather than to a n e g lig e n c e  co m m itted  in  the  
laboratory. (C a lcareou s nannoplankton  ex a m in a tio n s  referred  to in  the paper  
w ere carried  ou t by F. Br o k é s  and M . K . T ü s k e ).

7. ábra. A H. 1189. sz. fúrás helyzete. A kontúr a halimbai rétegszerúí bauxittelep határa

T h e sa m p le  from  the in terval ran g in g  from  1 8 1 .9  to 1 8 2 .9  m is  e v e n ly  
co lo u red , s lig h t ly  p a le  b row nish -red  lim e sto n e  se em in g  to b e  e v e n ly  f in e 
grained  w hen  exam in ed  by  the unaided  e y e . In th e  th in  sec tio n  o f  th is l im e 
sto n e  sa m p le  a few  A m m on ite  w horl fra g m en ts, a  fe w  gastrop od  sh e ll frag 
m en ts and ech in od erm  test fragm en ts, and a tin y  lu m a c h e lle  la y er  w ere  o b 
served  in the m icritic  groundm ass co n ta in in g  c a lc ite  gra ins o f  ev en  s iz e  and  
on ly  sp o ra d ica lly  corresp ond ing  to the s iz e  ran ge o f  m icrosp arite  (P h o to s  1 and
2). A  s in g le  sp ec im en , o f  Gsolbergella spirploculiformis ORAVECZ-SCHEFFER 
(det. A . O .-S c h e f f e r ) id en tified  in the sa m p le  in d ica te s  C arnian a g e . In m y  
o p in io n , the sam p le  is  a  com p on en t o f  the C seres  C o n g lo m era terB recc ia .

In the ran ge from  1 82 .9  to 197 .9  m an ex tr em ely  te c to n iz e d  lim e sto n e  —  
d o lo m itic  lim e sto n e  a ss ig n a b le  to the K ö ssen  F orm ation  can  be fou n d  (T ab le I). 
A s o b ser v ed  in 13 thin se c tio n s , this rock  has a u su a l texture type: r e lic t



Fig. 2. A sketchy geological column 
of the described interval of bore

hole section H 1189
1. Dachsteinkalk (Dachstein Limestone) 
Formation, or possibly Kössen Formation,
2. Oxfordian (?Lower Kimmeridgian) cri- 
noidal—Globochaeta-bearing limestone, 3. as
sumed unconformity, 4. Kimmeridgian 
Lombardia limestone (2 and 4 Pálihálás 
Limestone Formation) 5. ?Hauterivian 
“biancone” (Mogyorósdomb Limestone For
mation), 6. clay and bauxitic dolomite-silt- 
stone, with clasts from Liassic limestone at 
the bottom, 7. Kössen Formation, here and 
there with red clay, limestone detritus and 
gravel bearing red clay iiifillings,
8. bauxite' deposit,' P. fault, 10. contact 
along fault, or depositional, 11. dissolved, 
karstic surface, 12. contact, tectonic or

along a karstic surface.

2. ábra. A H. 1189. sz. fúrás ismer
tetett szakaszának vázlatos rétegsora 
1. Dachsteini Mészkő Formáció, esetleg 
Kösseni Formáció; 2. oxfordi (alsó-kimme- 
rídgei ?) crinoideás—globochaetés mészkő;
3. feltételezett diszkordáns rátelepülés;
4. kimmeridgei lombardiás mészkő (2. és 
4. Pálihálási Mészkő Formáció); 5. hau- 
terivi (?) „biancone” (Mogyorósdombi 
Mészkő Formáció); 6. agyag és baiixitos 
dolomitaleurolit, alul liász mészkő tör
melékkel; 7. Kösseni Formáció, helyenként 
vörös agyag, mészkőtörmélékes és -kavicsos 
vörös agyag hézagkitöltéssel; & bauxittelep;
9. törés; 10.. törésmenti érintkezés vagy ráte- 
lepülés; 11. oldott, karsztos felület; 12. törés

vagy karsztos felületmentí érintkezés -

m icr ite -m o ttled  sp arite  w ith  u neven  grain s iz e ; m ed iu m -gra in ed  (m icr ite -m icro -  
sp arite) w ith  an e v e n  grain  s ize; f in e-gra in ed  m icr ite , rarely  d o lo m ite -



rhombohedral; small-grained dolomite-rhombohedral sparite (Photos 3 and 4). 
A few Aciculella calcareous algae and Late Triassic foraminifers: S c h m i d i t a  
sp., G a n d i n e l l a  sp. (det. A. O .-S c h e f f e r ) were identified. In addition to lime
stone some samples contain clay, which forms independent samples, too. A part 
of the clay is of greasy-black or pale-grey colour (192.0— 193.1 m and 195.9—
196.9 m), whereas another part is red or reddish-brown (in the range from
185.9 to 190.9 m: this part contains, at the bottom, KOssen Limestone pebbles 
with a size of 1 cm, as well as debris and coal pieces). At a depth of 193.1 
m the black clay is in contact with the uneven, pitted surface of the Kossen 
Limestone. This phenomenon is due to a pressure-supported solution instead of 
repeated dissolution processes taking place during the period the Kossen For
mation was deposited. From a sample of this clay bed (192.9 to 193.0 m) the 
following Triassic association (relative frequency index in parantheses) has been 
identified by F. GÓCZÁN:

C y a t h i d i t e s  m i n o r  C o u p e r , T o r o i s p o r i s  fsp., C l a s s o p o l l i s  c l a s s o i d e s  (Pf.) 
Pocock et J a n s . (5), C o r o l in a .  sp. (2), O v a l i p o l l i s  fsp. (4), C y c a d o p y t e s fsp., 
B o t r y o c o c c u s  sp. (5).

Based on the above floral list, these grey and black clay beds can be iden
tified with the clay intercalations frequently encountered in the Kossen Forma
tion. The red clay “beds” are obviously infillings in fissures or karstic cavities.

The origin of the rock found at a depth interval ranging from 197.9 to
198.9 m and originally described as a grey, bauxite fissure filling material is 
somewhat more difficultly interpretable. According to its lithological features, 
it may have originated from a carbonate-bauxitic (karst-cavity-filling) rock 
group and, as with a rock having a similar composition and found in the range 
from 202.9 to 205.9 m, it appears in the section in a tectonic position or as 
fissure filling material. (Table I and II).

Table 1 — 1. táblázat
Rock composition — KAzetösszetételi adatok

Position of 
the sample (m)

From chemical analysis (%) Based on DTG (%)

CaO MgO calcite dolomite calcite dolomite kaolini te “hematite” pyrite z
188.9— 189.9 54.3 0.8 94.1 3.7

190.9— 191.9 54.0 1.0 93.6 4.6

197.9—198.9 21.7 8.3 17.9 38.2 15.4 39.7 37.2 2.3 2.9 96.5

197.9— 198.9’ 18.8 6.6 17.0 30.4

203.9—204.9 31.6 4.2 45.8 19.3 42.7 21.7 26.5 2.0 2.3 95.2

223.9—224.9 54.0 0.6 94.6 2.8 .

Analysed by Bauxite Exploratory Company (Laboratory), DTG: Mrs. L. SIKLÓSI (BEC)

Remark: ’ original average sample (its chemical data are shown on Table II)



Table 2 — 2. táblázat
Data of chemical analyses — Vegyelemzési adatok

197.9— 
198.9 m 
(original 
average, 
sample)

AI2O3

Si02

Fe2C>3

Ti02

igniation loss

19.6%
19.1%
4.8%
0.4%

altogether 70.9%
(together with CaO+MgO = 96.3%)

27.%

The sequence ranging from 198.9 to 226.7 m represents the most interest
ing part of the borehole section. At the bottom, based on a typical texture of 
small limestone fragments observed in three samples taken from the interval 
ranging from 223.9 to 226.7 m, the borehole has drilled the oncoidal facies 
of the Dachstein Limestone Formation, or eventually the Kossen Formation in 
which this kind of facies is also frequently encountered in this region (GELLAI, 
M. 1974); (Photos 5—8). The foraminifers identified in the samples are also 
indicative of Triassic time. These forams are as follows: S p i r o p l e c t a m m i n a  cf. 
h u n g a r i c a  O r a v e c z -S c h e f f e r , Diplotreminidae gen. et sp. ind. (det. A. O.- 
Sc h e f f e r ). A fracture zone seems to have formed at the bottom. As shown by 
two samples representing a portion between approx. 222.4 and 223.9 m, the 
Triassic limestone is overlain by a blurred-spotty limestone bed that has a 
“cloudy” micritic groundmass, and contains coarse crinoidal ossicles, rarely 
Globochetae (G . a l p i n a  L o m b a r d ) and is heavily interlaced with iron minerals. 
According to Transdanubian Central Range analogies, this limestone bed rep
resents the Oxfordian stage, or possibly the lowermost Kimmeridgian (Photos 
9, 10, 12). When examined with the unaided eye, the limestone bed seems to 
be dark brownish-red, slightly unevenly coloured, somewhat bright and is of 
uneven splitting. The fracture surface is scaly at some places. This bed is 
overlain by a typical dark brownish-red, nodular, Lombardia-bearing limestone 
(Palihalas Limestone Formation); (212.9—222.4 m, 9 samples). In some 
samples L o m b a r d i a  a r a c h n o i d e a  B r On n im a n n  (sensu K n a u e r , J. 1966) is ex- 
lusive and rock-forming, even to the whole extent of the rock mass. In some 
samples a few G l o b o c h a e t e  a l p i n a ,  or skeletal elements of sessile crinoids are 
also included. This part (9.5 m thick) undoubtedly represents the Kimmeridgean— 
Lower Tithonian Arachnoidea Zone, whereas the frequent occurrences of Lom
bardia indicate the lower part of the zone (Photos 11, 13).

The subsequent portion (198.9—212.9 m, 11 samples) is, megascopically 
a pale grey or light grey compact limestone. Owing to an evenly fine-grained 
micrite groundmass and the presence of fossils (calcified radiolarians, a few 
aptychi and eehinoderm test fragments, a few benthonic forams, some thin, os- 
tracodal valves) there is no doubt that it is identical with the Neocomian bi- 
ancone (Mogyordsdomb Limestone Formation) (Photos 14—20). Due to lack of 
Calpionella species and siliceous radiolarians, moreover to the irregular occur
rence of calcareous radiolarians, I believe that the portion penetrated here may 
be assigned to a rather high horizon of the rock profile, roughly to the Hau- 
terivian. ( B r a a r u d o s p h a e r a  sp., W a tz n a u e r ia  b a r n e s a t  (Black), W. sp., C o c c o l i -  

. t h u s  sp. and discolith type coccolith identified from the range of 210.9 to 212.9



Fig. 3. Upper Jurassic and Lower Cretaceous rocks most adjacent to the area of Halmiba, shown 
on a map of the Mesozoic rocks (after CSÁSZÁR, G. et al. 1978 and HAAS, J.—JÓCHA-- 

EDELÉNYI, E. 1980, a slightly modified version and in borehole sections 
/. Rocks younger than Senonian overlain by Albian and/or Senonian beds, 2. Upper Jurassic—Lower Cretaceous 
rocks cropping out at the surface, 3. Lower and Middle Jurassic formations on the surface or covered by younger 
rocks, 4—5. Upper Triassic rocks (4. overlain by Senonian beds, 5. on the surface or below Cenozoic beds). 

a) according to a detailed study, b) on the basis of a primary (field) description

3. ábra. A felsú-jura és alsó-kréta képződmények Halimbához legközelebbi előfordulásai a mezo- 
zóos képződmények térképén (CSÁSZÁR G. et aL 1978 és HAAS J.—J. EDELÉNYI E. 1980 után,

kissé módosítva)-és fúrásokban
/. triásznál fiatalabb képződmények albai és/vagy szenon formációkkal fedve; 2 . felső-jura—alsó-kréta képződ
mények a felszínen; 3. alsó—középső-jura képződmények a felszínen, vagy fiatal képződményekkel fedve;
4—5. felső-triász képződmények (4. szerionnal fedve, 5. felszínen vagy kainozóos képződményekkel fedve); 

a) részletes vizsgálat alapján, b) elsődleges (terepi) leírás alapján

metres point to Cretaceous time but the Neocomian origin is uncertain. Among 
the Lombardian limestone and biancone samples clay was also identified at 
several other places, however, here no calcareous nannoplankton was iden
tified). The nearest Malm or Lower Cretaceous occurrences are situated at a 

| distance of approx. 15 km to the west (boreholes at Gyepiikajdn), at a distance



of approx. 13 km to the north (borehole Dv 3 drilled at Devecser), and at a 
distance of 17 km towards NE (Szentgál, in the vicinity of Tűzköves-hegy). 
Thus, the fossil identified in H 1189 is also noteworthy as an evidence to 
prove the one-time areal extent of the Upper Jurassic—Lower Cretaceous 
deposits (Fig. 3).

As already shown, in this borehole section the entire Calpionellidae — 
bearing facies, that is, the upper part of the Tithonian, the Berriasian and, 
entirely or partly, the Valanginian are missing between the Pálihálás Limestone 
and the upper part of the Mogyorósdomb Formation. Since no sequence with 
hiatus is known anywhere in these successions, the gap in concern is apparently 
of tectonic origin.

The vertical throw of this fault is estimated at 80 to 100 m. This estima
tion is based upon the fact that the thickness of this sequence here missing is 
180 m in the profile of Sümeg (approx. 20 km WSW of Halimba), whereas 
30 to 40 m in the profiles of Herend (Közöskúti-árok) and Hárskút (Rendkő), 
situated at a distance of 23 to 25 km to the NNE of Halimba (see also Figs 1, 
12 and 14 in Fülöp, J. 1964), and even there are also thinner sequences of 
the respective beds in this region (K n a u e r , J. 1989). This attenuation towards 
WSW—ENE is also evidenced in another biancone profiles of the Bakony Mts.

Most samples representing the depth interval ranging from 182.9 m to
226.7 m are in very poor condition as having been fragmentary, frequently 
calcite-veined, clay-coated small pieces of the original rock. However, no doubt 
that they represent an autochtonous sequence, since the arrangement conform
able to the stratigraphic order of so many bit samples like that cannot be 
accidental. The tectonic impact causing the rock to be extremely strongly 
cracked took place before the Senonian. The Senonian bauxite deposit and its 
overlying sequence are recorded to have been found in an undisturbed mode 
of occurrence with rather intact rocks.

When determining the type of development of the sequence ranging from
198.7 to 226.7 m the fundamental question is whether the boundary between 
the Malm limestone and the Triassic is depositional or tectonic. That is to say, 
in the Jurassic sequences with different kinds of hiatus, found in the Bakony 
Mts, the Malm beds directly overlie the Kardosrét Limestone or, at some 
places, even the Dachstein Limestone in the following localities: the western 
margin of Középső-Hajag, Alsó-Hajag, Kis-Som-hegy by Porva, Som-hegy by 
Bakonybél, the Tökvár-tanya area at Borzavár, the Eperkés-hegy of Olaszfalu, 
and the valley stretching from Kis-Som-hegy to Pénzesgyőr (N o s z k y , J. JR. et 
al. 1957, F ü l ö p , J. 1964, C s á s z á r , G.—K n a u e r , J. 1982, C s á s z á r , G. 1984, 
K n a u e r , J. 1989). In some other profiles a similar sequence including the 
intercalation of a thin Liassic bed was developed, for instance in the ravine 
Kis-Nyerges-árok found at the SW end of Alsó-Hajag (N o s z k y , J. J r . 1957, 
K o n d a , J. 1970). So, if the boundary between the two units is depositional 
also in borehole section H 1189, then a development similar to that of the 
above-mentioned areas can be dealt with here. If the contact is tectonic, then 
it .can be correlated with another, more complete Jurassic succession. The



nearest, sequence showing completely continuous deposition of a “basin inter
ior” type (KONDA, J. 1970) is found E of Halimba, at a distance of 15 km, 
at Magyarpoldny (borehole Mp 37). Based on the knowledge of the older Juras
sic rocks in the Halimba area, I deem that such a complete sequence is not 
likely to have existed at one time in the region of borehole H 1189. Instead, 
we can think of a Jurassic sequence with minor hiatuses, mainly with a missing 
or reducedly developed Dogger. Neither the more precise age of the tectonic 
displacement causing the Kossen Formation to get here over the Neocomian 
beds, nor the nature and direction of the concerned dislocation are known. This 
phenomenon can be best linked with a contraction described earlier (S z a n t n e r ,
F.—ERD£LYi, M. 1960) which brought about the rise of an SW—NE striking 
fault with SE directed upthrust taking place alongside. Its connection with 
lateral displacements with roughly NW—SE or WNW—ESE strike and also 
resulting in apparent upthrusts, verified nowadays NE of the borehole is un
likely, because the young age of these lateral displacements excludes this possi
bility. This sequence which is tectonically strongly affected — obviously in 
several phases — is constituted by rocks densely penetrated by argillaceous 
ones containing also Jurassic and Lower Cretaceous beds known as a basement 
unfavourable to bauxite formation indicates — as underlying the bauxite 
deposit — that the concerned bauxite deposit is not karst bauxite in the strict 
sense.

The bauxitization of this deposit had taken place in the nearer or farther 
environment of its present-day location, probably resulting in the formation of 
karst bauxite originally, and then the material accumulated in a large depression 
formed, mainly but not exclusively, on carbonate-built basement.
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MALM ÉS ALSÓ-KRÉTA KÉPZŐDMÉNYEK 
A HALIMBAI BAUXITELŐFORDULÁS TERÜLETÉN, 

RÁTOLÓDOTT KÖSSENI FORMÁCIÓ ALATT

Knauer József

Magyar Állami Földtani Intézet 
Budapest, Stefáni út 14.

H-1143

ETO: 553.492.1 (439.117): 553.492.1:551.76 

T á r g y s z a v a k :  bauxit, mezozoikum, formációk, magminták

A nagykiterjedésű halimbai bauxittelep fekvőjében uralkodóan felsőtriász és 
hettangi, itt-ott fiatalabb liász képződmények ismertek. A Halimba III. teleprész 
D-i határánál mélyült H. 1189. sz. bauxitkutató fúrás maim és alsókréta kőze
teket is harántolt, éspedig a Pálihálási Mészkő Formáció alsó és a Mogyorós
dombi Formáció felső részét. A kettőt elválasztó törés elvetési magassága 80— 
100 m-re becsülhető. További érdekes adat a terület senon előtti szerkezetföld
tani alakulásához a fiatal-mezozóos szelvényszakasz fölött elhelyezkedő Kösseni 
Formáció kimutatása.



Plate I — I. tábla

1—2 .  181.9—182.9 m. Carnian limestone from a boulder of bauxitic dolomi- 
te-siltstone (Halimba Bauxite Formation, Cseres Member, Senonian)
I . :  18 x, 2 . :  10 x

3 . 196.9—197.9 m. Dolomitic limestone (Kössen Formation)
194 x

4 . 188.9— 189.9 m. Limestone, with relict micrite-spotted, microsparite-spa- 
rite groundmass; F r o n d i c u l a r i a  w o o d w a r d i  H o w c h in  (Kössen Formation) 
97 x
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Plate II — II.

5. 190.9—191.9 m (Küssen Formation)
40 x

6—7. 184.9—185.9 m (Küssen Formation)
6 . :  40 x, 7 . :  100 x

tábla





Plate III — III. tábla

8 . 223.9—224.9 m. Upper Triassic limestone (Kössen Formation or Dach
stein Limestone Formation)
25 x





Plate IV — IV. tábla

9. 222.4—222.9 m. Limestone, crinoidal; with spots of sparite microsparite 
lime-mud lumps and micrite groundmass and a calcareous sandgrain 
(Pálihálás Limestone Formation, Hajősárok Bed, Oxfordian)
39 x

10 . 222.4—222.9 m. Same as 6 . ostracods, foraminifers,
(Pálihálás Limestone Formation, Hajósárok Bed,. Oxfordian)
97 x





Plate V — V. tábla

11. 217.9—218.9 m. Lombardia-bearing limestone 
(Pálihálás Limestone Formation)
40 x

1 2 . 222.9—223.9 m. Limestone with a layer of echinoderm skeletal frag
ments, Hajósárok Bed
(Pálihálás Limestone Formation)
40 x

1 3 . 214.9—215.9 m. Aptychus-bearing, crinoidal and Lombardia-containing 
limestone,
(Pálihálás Limestone Formation)
40 x
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Plate VI — VI. tábla

1 4 . 207.9—208.9 m Limestone containing Aptychus fragment, 
(Mogyorósdomb Limestone Formation)
100 x

1 5 . 211.9—212.9 m M a r g u l i n a  sp. (det. I. Bodrogi)
(Mogyorósdomb Limestone Formation)
1 0 0  x

1 6 . 199:9—200.9 m S t o m i o s p h a e r a  m o l u c c a n a  WANNER,
(Mogyorósdomb Limestone Formation)
194 x

1 7 . 208.9—209.9 m Limestone containing Aptychus and crinoidal shell frag- 
, ments

(Mogyorósdomb Limestone Formation)
39 x

18 . 200.9—201.9 m Limestone containing calcareous radiolarians 
(Mogyorósdomb Limestone Formation)
1 0 0  x

1 9 . 200.9—201.9 m Lenticulina sp. and crinoid fragment 
(Mogyorósdomb Limestone Formation)
97 x

2 0 .  198.9—199.9 m Spirillina sp. (det. I. Bodrogi)
(Mogyorósdomb Limestone Formation)
194 x ■ . . -
Photos made by: Á. Kovács (Photos 1, 2 and 8 ), M. Gellai (Photos
14, 15 and 18.) and the author
Photos elaborated by: Á.Kövács (Photos 1, 2, 8 , 14, 15 and 18) and 
GY. Fördős
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The authors who participated in the bauxite exploration done in the region con
cerned have reconstructed upon reports connected with the topic and their own inves
tigations the basement morphology on which the Senonian deposition took place, with 
some bearings of the Senonian sedimentary cycle upon paleogeography. Together with 
communicating new information on the respective Senonian rock units some earlier ob
servations have also been rectified in the present paper.

Introduction

Explorations done in the 1970s have resulted in the general and, at places, 
more detailed outlining of a pre-Senonian rugged surface on which the Senon
ian beds of the Bakony Mts are deposited. The morphology of this basement 
can be reconstructed upon the thickness and facies conditions of the Senonian 
units and their extent in space showing the advancement of one beyond another 
during transgression (Knauer, J. et al. 1977, Knauer, J.—GELLAI, M. 1978, 
Haas, J 1979, Haas, J.—J. Edelényi, E. 1979, 1980). In the 1980s, within 
the paleogeographic map series reconstruction was performed for the whole 
area of the Bakony Mts on the basis of the distribution and relationships of 
the Senonian units and of the combined thickness of the Ajka and Csehbánya 
Formations and their facies (J. Edelényi, E. 1988, 1990). In the present study, 
on the basis of reports on preliminary bauxite explorations in the Bakonyjákó— 
Nagytevel—Ugod region (Knauer, J. et al. 1984, Nagy, T. et al. 1986), the 
results concerning the pre-Senonian basement and the depositional conditions



of the Senonian units, have been dealt with. In the course of the work around 
Bakonyjákó 13 boreholes/km2, in the area E of Szár-hegy 6  boreholes/km2, and 
in other localities 1 borehole/km2 were deepened (Fig. 1). It is believed that 
this study based on the data obtained from about 300 boreholes might be a 
useful tool in carrying out further geological and applied-geological investiga
tions.

Fig. 1. Location of the area of study with the boreholes referred to and with those marking the 
lines of geological profiles; model stratigraphic column with marking the palynozones (GÓCZÁN,

F. 1964)
(A): redeposited forms of the zone, Bx: bauxite deposit, AF: Ajka Formation, CsF: Csehbánya Formation, JF: Jákó 
Marl Formation, UMF: Ugod Limestone Formation, (UMF): presumed original development of the formation, PMF: 
Polány Marl Formation, JhBrT: Jákóhegy Breccia Member. Sporomorph studies: SIEGL-FaRKAS, E —̂GÓCZÁN, F.—

JUHÁSZ, M.

1. ábra. A terület elhelyezkedése a hivatkozott, ill. a földtani szelvények nyomvonalát rögzítő 
kutatófúrások feltüntetésével; elvi rétegoszlop GÓCZÁN, F. (1964) palynozónáival 

(A): a zóna alakjai áthalmozottan, Bx: bauxittelep, AF: Ajkai F., CsF: Csehbányái F., JF: Jákói Márga F., UMF: 
Ugodi Mészkő E, (UMF): a formáció feltételezett egykori kifejlődése, PMF: Polányi Márga E, JhBrT: Jákóhegyi 

Breccsa Tagozat. Sporomorfa vizsgálatok: SlEGL-FARKAS, A.—GÓCZÁN, F.— JUHÁSZ, ,M.

The arrangement and facies of the Senonian units

Concerning the two starting units of the Senonian, here the predominance or 
perhaps the exclusive presence of the Csehbánya Formation is characteristic of the 
layer sequences (Fig. 2). Besides the dominant “pelitomorphic” rocks of desiccat
ing flood-plain origin the occurring grey flood plain-lacustrine and swamp sedi
ments are more frequent in the upper 20-30-m-thick part of the unit, and generally 
they appear in a two-fold division. The variegated rocks are generally sandy and 
the sand is concentrated in small lenses. The sandstone of river-channel and sand
bank origin, the thin gravel and conglomerate beds are comparatively frequent, 
their basic material is mainly calcareous and less frequently argillaceous.



The Ajka Formádon including the lacustrine-swamp layers is represented 
only by a sequence a few metres thick. Despite this fact, it extends over a 
surprisingly large área in the region as basic deposit in the cover of the Cseh
bánya Formation (most frequently) of as being intercalated in the latter. Its 
thickness averages a few m, but at some places in the northern zone it reaches 
a thickness of 5—23 m. The unit consists mainly of horizontally stratified 
coaly clay, grey, darkish-gray, often sandy clay, clayey marl and sandstone with
0.4—0.7-m-thick (at places 1.0—1.2-m-thick) cjayey brown coal and rarely 
brown coal beds coming rarely to a thickness of 0.5—1.6 m. The generally 
small-sized brackish-water molluscan species and specimens are, at some places 
deformed because of layer pressure, and their position is orientated according 
to the stratification. In the clay better preserved P y r g u l i f e r a  sp., N a t i c a  sp., 
C e r i l h i u m  sp. can be indentified (K. TÓTH).

The Jákó Marl Formation is mainly deposited on the Ajka, or directly on 
the Csehbánya Formation but, in accordance with its farther extent, in the NW 
it rests immediately on the Upper Triassic rocks, as proved by several bore
holes deepened at Szár-hegy and by a special map compiled by the Hungarian 
Geological Survey (Knauer, J.—Maros, Gy. 1987). Probably, in one strip SW 
of Szár-hegy it is likewise lying on Upper Triassic. The thickness of the unit 
is relatively constant (40—45 m) while in the Bakonyjákó Basin and in the 
area N of Iharkút, in some zones, it is ■ as thick as .50—54 m. The average 
lime content of the concerned rocks is increasing upwards and at the basin 
margins they pass into limestone. Exogyrae can be generally found in the lower 
sections. Besides Exogyrae, carbonized drift-wood, coal strings, fish scales, fish 
teeth, Pectens, Ostreae and traces of bioturbation can also be recognized in 
these beds.

In certain profiles the Csingervölgy Member can be distinguished in the 
basal part of the formation in the form of marls with bivalves and gastropods 
of directed position, in company of thin lumachelle bands and some individual 
corals. While the thickness of the Member in the type locality is 40—50 m, 
in these profiles it is generally thinner than 1 m, attaining 5—10 m only ex
ceptionally.

In the former basin area the Jákó Marl Formation is overlain by the Polány 
Marl Formation made of lightened pelagic marl, calcareous marl and argil
laceous limestone, with a transitional interval of interfingering beds. The rocks 
of the two units are difficult to distinguish and the boundaries within this 
interval are hardly traceable, and certain rock types in a weathered or detrital 
state can be mistaken for each other. According to our findings, however, the 
polishable rock types can be well distinguished. Though both units are de
scribed by several planktonic foraminifers and inc.sed. forms (C a l c i s p h a e r T 
u lic la e )  the reducing type of the Jákó Marl is more expressed and its micro
fossil assemblage is different. One of its typical representatives is a gracile 
biserial Foraminafera (genus indet.) of nannoplankton size, generally with py- 
ritic chamber infilling. Further planktons are H e t e r o h e l i x  sp., G l o b i g e r i n a  sp., 
G l o b o t r u n c a n a  sp., G l o b i g e r i n e l l o i d e s  sp. Besides them bénthic foraminifers
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Fig. 2. Arrangement of the Senonian units

1—2. 5—7, 9—10: boundaries of areal extent: (1. Csehbánya Formation, 2. Ajka Formation, 5. Jákó Marl For
mation, 6. Jákó Fonnation, Csingervölgy Member, 7. Polány Marl Formation, 9—10. Ugod Limestone Formation: 
9“ boundaries towards the basin units, 10= external, denudation boundary), 3. Ajka Formation as basal deposit 
under the Csehbánya Formation, 4. Ajka Formation interfmgering with the Csehbánya Formation, 8. Jákóhegy 
Breccia Member (Polány Fonnation) in borehole (after BAKÓ, T.—KLAJKÓ, K. in NAGY, T. et al. 1986, with

some modifications)

2. ábra. A szenon képződmények elrendeződése
1—2. 5—7, 9—10: elterjedési határok: (1. Csehbányái F., 2. Ajkai F., 5. Jákói Márga F., 6. Jákói F. Csingervölgyi 
Tagozat, 7. Polányi Márga F., 9—10. Ugodi Mészkő F.: 9= a medenceképződmények felé, 10= külső, denudációs 
határ), J. Ajkai F. alaptelepként; a Csehbányái F. alatt, 4. Ajkai F. a Csehbányái Formációba fogazódva, 8. 
Jákóhegyi Breccsa Tagozat (Polányi F.) fúrásban., BAKÓ T.—KLAJKÓ K. (in: NAGY T. et al. 1986) után,

kissé módosítva



and test fragments of echinoids also occur. In the Polâny Marl Formation the 
traces of bioturbation are so frequent that in certain cases they erase the orig
inal stratification. At a few places intercalations of clay and intraformational 
breccia, limey nodules and mud flow structures also occur. Field descriptions 
mention some Exogyrae, fish scales and carbonized plant remains only.

In its microfauna the planktonic forms are predominating: C o n o c e l l a  
u g o d e n s i s  Haas, C a l c i s p h a e r u l i d a e ,  several planktonic foraminifers like 
G l o b o t r u n c a n a  c o n i c a  (WHITE), G . r u g o s a  (MARIE), G . s t u a r t i  (LAPPARENT),
G .  l i n n e i a n a  (d’Orb.), H e t e r o h e l i c i d a e ,  G l o b i g e r i n e l l o i d e s  sp., a few benthic 
foraminifers, among others A r e n o b u l i m i n a  sp. The most frequent and thickest 
(nearly 50 m) occurrences of the Jakohegy Breccia Member that is essentially 
built of the reworked material of a reef limestone (from the Ugod Formation) 
included in the pelagic Polâny Marl (Haas, J. 1979) are found W of Bakony- 
jâkô and in the Bakonyjâkô Basin with a repeated appearance in some in
dividual sections (e.g. Fgy—12, Bj—141).

Simultaneously with the intrabasinal deposition of the Polâny Marl rudistid 
limestone was formed in the more elevated regions (Ugod Limestone Forma
tion). In the upper part of the unit a fine-and-medium-grained, seemingly fauna- 
free homogeneous is frequently present. In the thickest section (Hb—7, 242.2 
m) the typical rudistid limestone is 190 m thick, while at the marginal parts 
where the sea inrush started later this thickness is reduced to 10—15 m. 
Among the rudistids R a d i o l i t e s  sp. indet., H i p p u r i t e s  c o l l i c i a t u s  (Woodward),
H . b i o c u l a t u s  (Lam.), N e r i n e a  ( S i m p l o p t y x i s )  p a i l l e t t e a n a  (d’Orbigny) were 
identified (L. Czabalay) and, besides them, gastropods, echinoid spines, small 
coral colonies and bioturbation traces were also found. Planktonic forms are 
also part of the microfossil assemblage (M. Gellai):

C a l c i s p h a e r u l i d a e  
C a l c i s p h a e r u l a  i n n o m i n a t a  BONET 
C o n o c e l l a  u g o d e n s i s  Haas 
P i t h o n e l l a  o v a l i s  (Kaufmann)
N u m m o f a l l o t i a  c r e t a c e a  (ScHLUMBERGER)
G y r o i d i n a  sp.
G o u p i l l a u d i n a  sp.
M i l i o l i d a e  d iv .  g e n .  et . sp.
G l o b o t r u n c a n a  d iv . sp.
H e t e r o h e l i x  sp.
P a c h y o d o n t a  shell fragments
E c h i n o d e r m a t a  test elements
C r i n o i d e a  stem element
P i e n i n i a  o b l o n g a  Borza et MiSik
G l o b o c h a e t e  a l p i n a  Lombard
R o d o p h y t a
L i t h o t h a m n i u m

Bivalvia shell with traces of algal boring



The arrangement and facies of the underlying units on the basis of
latest investigations

The Pre-Senonian basement is predominantly built up of Norian formations, 
in a greater part of the area of Dachsteinkalk, and more subordinately, of the 
“transitional beds” or Haiiptdolomit. The latter, are almost encircling the lime
stone. Neglecting the description of the already well-known units here only 
some new results of study will be dealt with. From the microfossils of the 
Dachsteinkalk Formation the following forms can be mentioned here:

Dachsteinkalk Transitional beds
s. str. (Hb-7)

Thaumaioporella parvovesiculifera (R.AINERI)
Globachaete cf. tatrica RADWANSKI, G. hronica

+

BORZA and G. n. sp. +
Auloiortus _ sinuosus WEYNSCHENK + +

tumidus (KRIST.—TOLLM.) + +
fried li (K.RIST\—TOLLM.) (A. sp.) (+) +

Glomospira sp. +
Oberhauserellidae +
Triasina sp. +
Frondicularia woodwardi HOWCHIN (F. sp.) (+) +
Agathammina cf. austroalpina KRIST.—TOLLM. (A. sp.) (+) +
Microgastropod and Bivalvia fragments + +
Brachiopoda +
Parafavriena cf. thoronetensis (BR., C. et Z.) +
Echinodermata test elements + +
Ophiuroidea +

In a downthrown block of the SW part of the concerned region the Liassic 
Isztimer Formation consisting of cherty limestone and spongiolite also occur 
(Bj— 142) that makes probable the presence of the Kardosret Limestone, too. 
In the profile explored in a thickness of 24 m the Isztimer Formation consists 
of spongiolite of extremely high silica content in which the siliceous sponge 
spicules mostly are also in a re-silicified state. The SiÜ2 content is about 90%, 
while the CaO and MgO contents attain 1%. In certain parts it is slightly al
tered, at places pulverizing, and at the base it contains silica-dust-bearing bands 
5 to 10 cm thick.

The classification of the underlying sequences dated as Liassic in the lit
erature (Bihari, D. 1981, after Müller, P.) is still problematic.

The underlying sequence of Bj—16 mentioned as “Dachstein-type Liassic 
limestone” on the basis of its rock material belongs to the “transitional beds”: 
In thin section a Late Triassic fossil assemblage and microfacies type can be 
seen which may be indicative of Upper Triassic or Liassic rocks alike.

In the basal clayey rock debris, however, there was a piece of rock deriv
able from the Liassic: in a micritic matrix crinoid stem element, ?ostracod 
valve sections, gracile, monoserial foraminifer, ? G l o b o c h a e t e  a l p i n a  Lombard 
are seen. From Bj—14 a Brachiopoda-bearing Liassic sequence is mentioned.



In the available 15 samples no brachiopods were found; this rock can also be 
assigned to the “transitional beds”. Microscopically, the part in concern cannot 
be described properly as “oolitic”, for its spherical-subspherical particles are 
built of a single skin and does not show the characteristics of the Kardosrét 
Limestone. The higher Jurassic and the Lower Cretaceous units are not known 
in the area. Borehole Bj—48, however, has intersected calcareous sandstone 
and small-grained conglomerate as joint-filling materials in the “transitional 
beds”. Their grains are largely composed of Upper Triassic limestone and 
dolomite, however, there are typical sand grains coming from the Malm-Berri- 
asian limestone. In the grains the following fossils have been indentified: C a l -  
p i o n e l l a  a l p i n a  Lorenz (several specimens), C. cf. e l l i p t i c a  Cadisch (2 speci
mens), ? R e m a n i e l l a  sp.; G l o b o c h a e t e  a l p i n a  (several specimens); calcified; 
Radiolaria; S t o m i o s p h a e r a  sp.
Due to the small size of the grains, the concerned unit can only likely be 
assigned to the Lower Berriasian.

Morphology of the basement of the Senonian sequence

The basemen relief, on small scale, is depicted by the Senonian sequences 
reaching the first equalizing horizon and this in our case is the thickness dist
ribution of the Csehbánya Formation. The extensive and very thin upper part 
of the Ajka Formation can be interpreted as the sediment of a short-lining 
paralic swamp produced in a phase of filling up. Its surface, i.e. the base level 
of the Jákó Formation is isochronous and so it can well be used as reference 
horizon (Figs. 2, 4—5).

It is supported by the deposition of the brackish-water Csingervölgy Mem
ber that had been episodic, nevertheless, had produced sediments of consider
able areal extent (Fig. 2). The thickness map (Fig. 3) indicates that the flu- 
vial-lacustrine-swampy phase of sedimentation evened up a level difference of 
200 m. From the first phase of the marine sedimentation marls were settled 
down in the basins in a thickness of 40 to 50 m (Jákó Formation). Accordingly, 
the basement elevations must have been as high as at least 270—300 m, if 
we consider that the deposition of the Ugod Limestone started already on the 
slopes and the subsidence of the given region was more or less even. We have 
attempted to delineate the pre-Senonian surface in Fig. 4—7 using the relevant 
figures of the report of preliminary investigations (Nagy, T. et al. 1986) so 
that the concerned figures were cut by the younger fault surfaces and condi
tions restored to the base level of the Jákó Formation, restoring thereby the 
original position of the displaced blocks.

If we consider also parts of the pre-Senonian surface, the depth of local 
subsidences are indicated with max. 1 0 -m-thick bauxite in the basins attaining 
max. 15 m in the area of the Bakonyjákó basement elevation, while the 
frequent thickness data range from 2 to 3 m. Comparing this thickness dis
tribution with that of the-neighbouring Iharkút—Németbánya area, it can be



Fig. 3. Thickness of the Csehbánya Formation
l—2. line of the wedging out of the formation (l. under younger units, 2. under Senonian units), 3—4. equal 
thickness line of the formation (3. under original cover; plotted or inferred, 4. with original cover lacking), 5. 
the thickness of the formation is greater than 200 m, 6. boundary of the area of study (after KLAJKÓ, K. in 

NAGY, T. et al., 1986, with minor modifications)

3. ábra. A Csehbányái Formáció vastagsága
1—2. A formáció kiékelődési vonala (1. fiatal képződmény alatt, 2.szenon képződmény alatt), 3—4. a formáció 
vastagságvonala (3. eredeti fedő alatt; szerkesztett, ill. feltételezett, 4. eredeti fedő hiányában), 5. a formáció 
vastagsága 200 m-nél nagyobb; 6. a tárgyalt terület határa (KLAJKÓ K. in: NAGY T. et al. 1986 után, kissé

módosítva)

seen that these latter verify a significantly greater elevation. Several formation 
features show the ruggedness of the surface referred to. In most of the bauxite 
profiles belonging to the NE part of the area carbonate-detritic intercalations 
can be observed. The combined thickness of these intercalations is remarkable 
at certain places e.g. in borehole Ug-55 8.2 m, but a thickness of 21 m has 
also been recorded. Around Bakonyjakd, in spite of the frequency of the re-



Fig. 4—7. Profiles showing geological conditions restored to the base level of the Jákó Formation
(Fig. 4.)

1. Hauptdolomit Formation, 2—3. Dachsteinkalk Formation (3. “transitional beds”), 1—3. Norian, 4. Csehbánya 
Formation, 5. Ajka Formation, 6. Jákó Formation, 7. Polány Formation, 8. Ugod Formation, 9. fault, 10. horizontal 
displacement, 11. bauxite and red clay infillings in fissures and/or karstic cavities, bx=bauxite deposit, E2=Szőc 
Limestone Formation, at places with basal beds of clay or pebbles (Darvastó Formation), IF=Iharkút Formation 
(Upper Eocene—Lower Oligocene conglomerate and clay), OM=Csatka Formation (Oligocene fluvial sequence)

4—7. ábra. Földtani szelvények a Jákói Formáció talpához visszarendezett állapot bemutatásával
(4. ábra.)

I. Fődolomit F , 2—3. Dachsteini Mészkő F. (3. „átmeneti rétegek”), 1—3. nóri, 4. Csehbányái F , 5. Ajkai F, 
6. Jákói F , 7. Polányi F , 8. Ugodi F , 9. vető, 10. eltolódás, 11. bauxit és vörös agyag hasadék és/vagy karsztUreg 
kitöltés, bx=bauxittelep, E2=Szőci Mészkő F., bázisán néhol agyag vagy kavics rétegek (Darvastói F), IF=Iharkúti

F. (felső-eocén—alsó-oligocén konglomerátum és agyag), OM-Csatkai F. (oligocén folyóvízi összlet)

silicified, possibly redeposited bauxite with non-bauxitic clasts in its texture, 
in the most protected depressions typical “Iharkút” type bauxite of diagenetic- 
clast-bearing and “oolitic” texture was preserved. A. MlNDSZENTY, on the basis 
of her own studies and of A. Kopeczky’s investigations describes (in Knauer,
J. et al. 1984) the main features of the two types as follows:

/. In pelitomorphic or pelitomorphic-microclastic matrix poorly segregated 
accretionary ooids, ooid fragments, iron-rich spherical grains and clasts are 
embedded. In some sections also well segregated, strongly degraded, kaolini
tized allochtonous ooids can be found. The brecciated structure observable here 
and there indicates a more intensive parautochonous-parallochtonous 
redeposition.

//. Quartz and other silicate grains (1—2%) of silt particle size in pelito
morphic matrix showing frequently evidences of re-crystallization leaving be
hind a handwoven-type texture are dealt with here. Carbonate grains reaching 
sometimes the sand particle size are also present in larger quantities. A greater 
part of components strange to bauxite have turned to be kaolinitized showing 
a fine-scaly appearance. Bauxitomorphic textural elements are comparatively 
few: some poorly segregated, iron-rich ooids, scarcely 1—2  ooid fragments and
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frequently but in small quantities iron-rich spherical grains also occur. In cer
tain samples traces of plant decomposition can also be observed, often with 
radially segregated kaolinite crystal grains around them. The presence of some 
rocks considered to be residue also are indicative of one-time depression in 
the basement. An example for this is given by a 2.2-m-thick weakly weathered 
spongiolite-flint debris with grains as large as at the most 6  cm in diameter, 
resting on the Isztimér Formation, as embedded in dark brown clay. Some con
spicuous forms of the former karst scenery of the land built of Dachsteinkalk 
are indicated in borehole section Bj—79 where the bauxite profile is divided 
into two parts by Dachsteinkalk (Fig. 8 ).

Several boreholes cut across bauxitic rock and even bauxite infillings in 
karstic caverns and fissures mainly in some places where the.“transitional beds” 
member of the Dachsteinkalk Formation constitutes the immediate underlying 
unit, as in the case of the northern Iharkút area.

The early Senonian surface on which the bauxite accumulation took place 
must have been flatter and less rugged than the one on which Senonian sedi
mentary cycle set out have existed, since the bauxite material reached the then

SW NE.

Fig. 8. Features of the pre-Senonian basement around Bakonyjákó (SZANTNER, F. et al. in 
KNAUER, J. et al., 1984, a detail. (Fór explanation of symbols see Fig. 4—7)

8. ábra. A Bakonyjákó körüli preszenon alaphegység jellege (SZANTNER F. et al. in KNAUER J. 
et al., 1984, részlet. (Jelmagyarázat: ld. 4— 7. ábra)



and now most elevated island-like highs of the Triassic basement. Accordingly 
the relief i.e. the differences in elevation of the surface became sharper fol
lowing the bauxite formation.

After the accumulation of the bauxite on the residues in the local depres
sions of the surface, swamps, coal swamps and lakes were formed but turned 
to be covered, often and soon, by fluvial-floodplain sediments gradually getting 
over the elevated ridges and hills, too. The fluvial sedimentation became more 
general about the end of palynozone “B”. In the most elevated part of the 
basement the zone “B” was 8—10 m thick while in the deepest parts it 
exceeded 1 0 0  m.

The main channel system of the river pattern was developed outside our 
area of study, however, in an area situated ENE of Szár-hegy a borehole has 
cut across an isolated formation of coarse detritus. Its stratigraphic position is 
uncertain, however, it reminds us of that of the section borehole Pt 8  of Porva 
(Csá sz á r , G. 1984). If it is Senonian, it might have belonged to the system 
of the northern main river branch. The other beds seem to be weakly 
developed, in part possibly belonging to tributaries. It may have been trans
ported into the basin by a tributary the Albian sporomorph assemblage re
worked from a nearby area into the oldest part of Csehbánya Formation, 
namely the forms found together with the ones characteristic of the Senonian 
(section Bj—47, interval ranging from 378.5 m to 383.5 m, described by 
J u h á sz , M .):
C o n b a c u l a t i s p o r i t e s  c r e t a c e u s  DEÁK 
I s c h y o s p o r i t e s  e s t h e r a e  D eák 
K l u k i s p o r i t e s  f o v e o l a t u s  POCOCK 
B i k o l i s p o r i t e s  b a c o n i c u s  JUHÁSZ 
C i t r a c i c o s i s p o r i t e s  a u g u s t u s  AGASIE 
C o s t a t o p e r f o r o s p o r i t e s  sp.
V a d a s z i s p o r i t e s  u r k u t ic u s  DEÁK 
G l e i c h e n i i d i t e s  s e n o n i c u s  ROSS 
A p p e n d i c i s p o r i t e s  s t y l o s u s ' ( T h g . )  DEÁK.

The sporomorphs indicating palynological zone “A” and the redeposited 
Albian forms of the lowermost horizon of the thickest part of the Csehbánya 
Formation prove that the sedimentary accumulation set out in the even today 
deeper zones. In the neighbourhood of the fluvial system, like in Magyarpolány 
and Devecser, the long-lasting lacustrine-swamp depositional conditions, from 
time to time, extended also to our region. The negative relief forms causing 
this phenomena might have been limans and/or depressions formed by the re
tardation of filling up. The carbonate Munieria beds indicated as interfingerings 
from the Ajka Formation (Fig. 2) refer definitely to lacustrine sedimentation.

After the above-mentioned alluvial basement levelling the area almost as 
a whole must have subsided and the basement morphology hardly changed for 
a time. These minor changes in shallow marine environment are indicated by 
the temporary proliferation of Exogyrae and by the fluctuation of the calcium 
carbonate/pelite rate.



From time to time the connection with the opener sea also changed, as 
reflected by quantitative changes of the plankton. As the sea got to be opener, 
the reducing power of the bottom mud extinguished, and the presence of the 
plankton became stabilized, whereas its composition changed, and the strongly 
calcareous sediments became dominant. The transition was gradual or was 
manifested by bed alternations. The graduality of the process is also proved 
by the fact that the geophysical parameters change by 8 — 1 0  m above the 
boundary traced upon geological considerations between the Polány Formation 
and the Jákó Formation.

It is well-known that when the transgression reached the locally highest 
surface elevations, the sea started to develop patch-reefs at once, which ex
tended later towards the basin and regressed from there several times. The 
Bakonyjákó basement elevation that became part of the sedimentary basin as 
early as during the deposition of the Csehbánya Formation, later seems to have 
got into an elevated position again. Although today it is not covered with 
younger Senonian units owing to denudation, the extension of the Jákóhegy 
Breccia Member indicates that a rift body had been formed also on this block. 
The lowermost layer belonging to the member is mostly situated by about 80 
m above the Polány/Jákó Formation boundary, showing that the material trans
port started at all sides of the block approximately at the same time.
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A területen a cikluskezdő szenon formációk közül a Csehbányái F. domi
náns. A Szár-hegytől KÉK-re eső sáv esetleg az É-i folyamághoz, a terület 
többi része mellékágak (mellékfolyók?) rendszeréhez tartozhatott. Az Ajkai F. 
ennek bázisán, az aljzat kisebb mélyedéseiben alaptelepként, közbetelepülésként 
főleg munieriás tavi kifejlődésben, végül a Csehbányái F. fölött, az üledékgyűj
tő feltöltődése révén létrejött kiegyenlített aljzaton kialakult nagykiterjedésű, 
epizodikus mocsári képződményként fordul elő. A nagyon rövid életű brakk 
szakasz (Csingervölgyi Márga) után bekövetkezett tengerelöntés egyenletes vas
tagságú (40—45 m) hemipelágikus márgát rakott le (Jákói Márga F.), ennélfog
va az ősdomborzat-rekonstrukciós szerkesztés vonatkozási szintje e formáció 
talpa lehet.



A három formáció együttes vastagsága és az Ugodi Mészkő transzgressziós 
szakaszának becsült vastagsága a preszenon térszín legalább 270—300 m-es 
szintkülönbségeit jelzi. Ez a térszín felső-triász, DNy-on néhol liász képződmé
nyeken, ill. a helyi mélyedéseket kitöltő bauxittelepeken és reziduumokon (pl. 
tűzkőtörmelék) alakult ki. A térszín egyenetlenségeire utal helyi kőzettörmelék 
gyakori megjelenése számos bauxittelepben, erőteljesebb karsztformákra pedig 
iharkúti típusú telepek előfordulása nemcsak az iharkút—németbányái előfor
dulás szomszédságában, hanem a bakonyjákói magasrögön is. A magasrög a 
későbbiekben is kiemelkedés volt, melyen rudistás zátony alakult ki, nem köz
vetlenül az aljzatra, hanem a Jákói F.-ra települve. A magasrög ma már nagy
részt a Csehbányái Formációig lepusztult, az Ugodi Mészkő törmelékéből kép
ződött Jákóhegyi Breccsa azonban körös-körül megtalálható a Poiányi Márga F. 
szelvényeiben.
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Earlier the Senonian- Nagytárkány Bauxite Formation 
was only known in the type areas (in the western part of 
the Southern Bakony Mts) and in the region of Iharkút 
(NW Bakony Mts). An exploratory borehole drilled by the 
Hungarian Geological Survey penetrated a thick Senonian 
bauxite profile in-the region óf Ajka (in the middle part 
of the S Bakony Mts) which is assigned to this Formation, 
according to its sedimentological and geochemical features 
as well as its paleomorphological position. The present 
paper gives a geochemical comparison made between the 
Ajka and other Senonian bauxite deposits, dealing with the 

question of Al-Ti correlation, giving a description of the clastic, minerals and of the direct over- 
lying and underlying rocks of the bauxite deposit and evidencing also mathematicaly a discontinu
ous deposition upon sedimentological and geochemical proofs. Tile latter is one of the most im
portant feature of the concerned genetics.

A borehole (Ak 33) drilled in 1990 by the Hungarian Geological Survey 
in the vicinity of Ajka within the framework of bauxite prospecting has proved 
that the Nagytárkány Bauxite Formation known so far in the regions of Nagy
tárkány and Iharkút is encountered in this region, too (Fig. 1). Although several 
thin bauxite beds with the same stratigraphic position drilled earlier in the 
region had not been assigned to the Nagytárkány Formation. The borehole was 
drilled at a morphologically preferred site of the gravity map (Fig. 2), taken 
for analogous with the paleomorphological situation of the Nagytárkány and 
Iharkút bauxite deposits. A geological column of the borehole is shown in 
Fig. 3. 7

TETHYAN BAUXITES



PÁPAO
□  Hubertlak

„ .....................  □  Iharkút
Bakonyjako □

Ak.33.
AJKA VESZPRÉM

Fig. 1. The areas of occurrence of the Nagytárkány Bauxite Formation
1 -  borehole, 2 -  group of deposit

1. ábra. A Nagytárkányi Bauxit Formáció előfordulási területei 
1. fúrás, 2. telepcsoport

Ajkarendek

Fig. 2. Gravity anomaly map (ELGI, Budapest) with the site of borehole Ak 33 basic gravity
contours by 1 mgal

2. ábra. Gravitációs anomália térkép (ELGI, Budapest) az Ak. 33. sz. fúrás helyével.' Az alap-
izov^nalköz 1 mgal



Rocks underlying the bauxite deposit

The bauxite deposit is immediately underlain by a 10-cm-thick, pale red- 
brown-yellow variegated, unlaminated clay of uneven fracture (Al2 0 3 =9 .3 %, 
Si0 2 = 1 1 .6 %) resting on the Hauptdolomit Formation, the 1.1-m-thick upper part 
of which is fractured and slightly altered. The concerned clay was developed 
owing to the resilification of bauxite and was also subjected to alterations by 
oxidation and reduction. Thus, the clay must be separated by hiatus from its 
overlying oxidizing bauxite deposit. In thin section, its texture is light yel
lowish-brown and is like a woven stuff. This points to a kaolinitic composition. 
Where the original shaped components had been, globular spaces were filled 
with fine-grained kaolinite (subordinately gibbsite). The rock incorporates a 
number of limonite/haematite pseudomorphs after pyrite cubes with edge length 
ranging from 2 0  to 2 0 0  pm, moreover a few slightly rounded or rectangular 
dolomite clasts 400 pm to 1 mm large with ferrous/manganiferous edges are 
also seen.

General features of the bauxite deposit

The bauxite is almost throughoutly unstratified, showing a not too varied 
appearance. It is brownish-red, dark brownish-red, and red in the topmost part, 
including minor, deironized patches here and there, at places with thin 
deironized interval. A part of this rock is a pelitomorphic, at some places mi- 
croclastic bauxite mudstone of aggregate structure, whereas the greater part is 
a bauxite wackestone but bauxite packstone is also observed. Its grains are 
mostly autochtonous (chemically) diagenetic ooids, roundish substances with no 
internal structure; spheroidal grains that are strongly ferruginous; at some sites 
wackestone-like bauxite deposits pointing to a paraautochtonous reworking; as 
well as well-segregated, heavily ferruginous spheroidal grains filled with 
kaolinite or crystalline-gibbsite also encountered at Iharkut. The occurrence of 
desiccation cracks is frequently observed on the strongly ferruginous grains. 
Colloidal iron hydroxide segregations are observed both in the wackestone and 
in the mudstone units. These features are identical with the known features of 
the Nagytarkany Bauxite Formation. According to the trace element composition 
and the Ti0 2  and P2O5 contents of the nearest bauxite profile having a similar 
stratigraphic situation (profile Ak 3, 342.6 to 343.9 m) it can be correlated 
with the upper part of bauxite profile Ak 33.

When examining the distribution of main elements (Table 1), a striking 
feature is represented by a definite discontinuity of the bauxite deposition. This 
can be detected mainly on the basis of the changes in TiC>2 and P2O5 contents, 
the module (Al2 0 3 /Si0 2 ), and the aluminium and iron content. A total of six 
subdivisions have been identified. However, each of these portions can be sub
divided according to additional changes in features. The distribution of trace 
elements (Table 2) is in correspondence with the aforesaid subdivision. Another
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d d d d - - = 04 CO CO Tf vo VO 04 - - cn

NO NO CO NO V) oo O) rj- NO p p 04 04 04 04 Tf 00 00 O' O; o ' On 00rr rr rr rr rT rf rf rT tT rr TT Tf rt rT* rT rT CO 04 04 04 04 rt 04 04

— O; CO vn 04 cn
1

rj; 00 p OO NO p SO NO NO 00 04 OO NO vo Tt p NOO'04 nO04 O'04 0004 O'04 NO04 NO04 VO m 04 04 CO04 CO04 oi04 CO04 0404 0404 0404 04 0404 04 0404 04 04 8 CO04 0404
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observation is that the P2O5 , Zr and Cu contents are higher in the lower part 
(A—D) of the profile, and lower in the upper (E—F) part of the section.

The bauxite with normal or high TiC>2 content has a somewhat more com
plex distribution. The TiC>2 content exceeding 3% is to be considered high, 
when AI2O3 content surpasses 50%, with the rest of constituents corresponding 
to the usual percentage. If AI2O3 content exceeds 55 or 56%, then Ti02 per
centage is taken for high when surpassing 3.5%. Accordingly, the TiC>2 content 
is normal (but higher than the average) for the intervals ranging from 384.7 
to 391.5 m, from 395.8 to 399.0 and from 421.0 to 423.8 m, whereas it is 
high for the intervals ranging from 391.5 to 395.8 and from 399.0 to 421.0.

Results of the micromineralogical study (Table 3)

The average sample from two intervals of the bauxite deposit as well as 
the immediate overlying and underlying rocks have been examined.

D e t r i t a l  m i n e r a l s  o f  th e  “ u n d e r l y in g  c la y "  ( 4 2 3 . 8  to  4 2 3 . 9  m )

Opaque minerals. Pyrite forms mostly aggregates of small idiomorphic 
(hexahedral) grains. That is why it mainly occurs in the grain-size fraction 
coarser than 0.2 mm. The rest of opaque minerals are only haematite pseudo- 
morphs formed after pyrite. Ilmenite is lustrous black, fresh and pseudo-hexahe- 
dral; the dull brown, altered ilmenite (rutile II) is recognisable by its crystal 
form. Galena is a xenomorphic fragment, and chromite is an Mg-Al bearing 
chrome-picotite, and also xenomorphic.

Transparent minerals. Quartz: Angular or slightly rounded, mostly water- 
clear grains, in part faded by liquid or gas inclusions; some specimens contain 
a number of opaque inclusions being otherwise still water-clear; a few larger 
quartzite grains are also encountered. Feldspar: The plagioclase grains are 
slightly decomposed, and greyish-white. Twinning is rather clearly visible. On 
a few grains cleavage can also be clearly observed. Tourmaline: Smoke- 
coloured, dark, ditrigonal prism fragments. Zircon: Pink (with various shades) 
or less frequently colourless or slightly yellowish, most frequently compact, 
prism-shaped-bipyramidal, rarery elongated, prismatic. Most grains are water- 
worn. Two grains examined using a microprobe method contained xenotime 
inclusions. Rutile: Reddish-brown and flesh-red, worn grains of resinous lustre. 
Two water-clear colourless euhedral minerals forming knee-shaped twin were 
also identified. Epidote: Light lemon-coloured or greenish-yellow, anhedral, 
slightly rounded grains with a high refractivity. Disthene: Colorless, water-pure 
and tabular; its high refractivity is well visible in all the three directions. 
Staurolite: medium-dark brown, with resinous lustre.

D e t r i t a l  m i n e r a l s  o f  th e  b a u x i t e  ( 4 1 5 . 0  to  4 2 1 . 0 ;  4 2 1 . 0  to  4 2 3 . 8  m )

The features of minerals are the same as those described above. The jet- 
black fragments of magnetite cannot be reliably distinguished from haematite
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which is also anhedral, except for the very rare octahedral grains, therefore 
haematite+magnetite is included in the table showing quantitative distribution. 
In a comparison with descriptions of extraclasts of other Senonian bauxite 
deposits, the Ajka bauxite deposit can be regarded to be richer of varied ex
traclasts.

A  d e s c r i p t i o n  o f  th e  i m m e d i a t e  c o v e r  ( 3 8 2 .5  to  3 8 3 . 2  m )

The interval ranging from 382.0 to 384.0 m, the sample has been taken 
from, is a dolomite-siltstone with a poor silicate clast content which is likely 
to have been deposited in a local depression inundated by water, according to 
examinations by M. Gellai. (That is why this rock as a distant analogue of 
the Ajka freshwater limestone, has been assigned to the Ajka Formation). Its 
mineral composition, as compared to that of the bauxite, is somewhat more 
varied; here corundum (sky-blue, angular, transparent grains), muscovite and 
chlorite are also observed. The appearance of mineral grains is the same as of 
those described for the “underlying clay”, but a light-brown or dark brown 
pleochroic tourmaline version is also encountered.

When comparing the spectra of the extraclasts of the “underlying rock”, 
the “bauxite” and the “overlying rock”, no significant difference is observed, 
particularly when the per cent proportion of each mineral is calculated without 
taking quartz into consideration. In the bauxite the absolute quantity of micro
clasts is greater than that of the underlying rock but the quality spectrum is 
poorer. This has led us to the following two conclusions: 1) There is no es
sential difference between the original material of the underlying decomposed 
bauxite and its overlying bauxite deposit. Moreover, a small amount of 
dolomite-silt was accumulated here by a transport from the nearby dolomite 
terrain. 2) The material of the direct overlying rock which originates mainly 
from the fine detritus of the nearby dolomites, is likely to have been mixed 
with detrital minerals washed out from the bauxite deposits similar to the those 
penetrated by Ak33, or the denudation background, when the Ajka Formation 
was deposited, was the same as during the deposition of the bauxite deposit.

Subdivision of the bauxite complex (Table 4)

Unit Ai — Dark brownish-red bauxite mudstone which is lighter-coloured 
at the top. Though it is found at the bottom of the complex, it is of strikingly 
good quality, with a mean trace element composition. According to its chemical 
features and to the facies of the underlying kaolinite-bearing bed, it is likely 
to have been deposited rather close to the bottom of the one-time “depositional 
trap”, but not directly on it. A fissure in this bed contains wackestone with a 
bauxite-lithoclastic content of 70% (A).

Unit A2 — This bed is built of wackestone with an iron content varying 
from spot to spot. The rock underwent an intensive deironization and, as a 
result, is relative enriched in Al and Ti, and shows a high value of loss of
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ignition with an SÍO2 content being similar to that of horizon B l. In addition 
to deironization, some trace elements were mobilized, and the bed features 
minimum V, Mn, Ni, Mo, Pb — and less definitely — Cu contents, whereas 
components like Cr and, to a certain extent Ga and Zr come to a higher con
centration. The amount of grains largely varies. At some parts of the sample 
the texture is packstone. An interface between the different textural fields is 
observable. The degree of kaolinitization of the rock is varying at places the 
one-time grains are partly or entirely replaced by kaolinite, however, an irregu
lar stripe consisting almost purely of kaolinite fields, with one or two sphaer- 
oidal grains inbetween, can also be observed. A definite minimum on the nat
ural gamma radiation chart (Fig. 3) is likely to be associated with this bed 
and its direct vicinity.

Unit Bi — Dark brownish-red bauxite mudstone.
Unit B2 — Brownish-red bauxite mudrock, including, in a proportion of 

30 to 40 %, 30 /p.m-to-2 mm-sized kaolinite spots, and subordinately limonitic 
patches. During diagenesis silica did not leave but was mainly rearranged in 
this material in which the A1 content is lower and the Si content is higher 
than in the former units.

Unit Ci — A dark brownish-red wackestone bauxite with an Si content 
decreasing upwards in the profile. The interstitial spaces are usually filled with 
kaolinite, whereas kaolinite and/or gibbsite are included inside the strikingly 
ferruginous, well-segregated grains and between their surfaces. On the gamma- 
ray section this unit shows intensive changes of radiation. The composition of 
the transported material is likely to have changed at the boundary between Ci 
and B2 .

Unit C2 — A dark brownish-red bauxite wackestone intercalated by bauxite 
packstone, a somewhat lower-grade bauxite but of comparatively uniform, qu
ality, with a high TÍO2 content. At the base of the bed a minimum of Be and 
Cu is observed. The gamma radiation value is rather generally high. At the 
top part the rock is of a loose packstone type (including a few kaolinite 
groundmass) and is easily falling apart. The more bonded parts are of wacke
stone type. It can be observed in the well-segregated ooids that in a combined 
presence of gibbsite and kaolinite each small gibbsite crystal is euhedral, 
whereas the rest of space is occupied by kaolinite.

The relative deterioration in quality in C2 , as well as the kaolinite-bearing 
feature of the groundmass and the occurrence of combined intraclasts allow us 
to assume the existence of a certain discontinuity as far as the depositional 
process of bed group C is concerned.

Unit Di — Despite an increased Ai content, this portion features a Ti 
content lower than that of portion C, definite maxima of Cu and Be, an in
crease in Cr content, and a minimum of Zr. The amount of Si shows a con
siderable change by increasing upwards in the sequence. The gamma-radiation 
is greatly reduced. As far as the appearance of bauxite is concerned, there is 
no significant change as compared to portion C. Here the desilication is some
what weaker than in group C, and the traces of Si-rearrangement are strong





Fig. 3. The section of borehole Ak 33
HdFm = Hauptdolomit Formation, NBFm = Nagytárkány Bauxite Formation (dominant texture types: W$ = wacke- 
stone, Ms = mudstone, mx = matrix, 1 = bauxite pebble, 2 = fine stratification, A, Bj = units of the bauxite 
profile, AFm = Ajka Formation, JMFm = Jákó Marl Formation, J-UFm = Jákó-Ugod Formation, ULFm * Ugod 
Limestone Formation, DFm = Darvastó Formation, SzLFm = Szőc Limestone Formation, CsFm = Csatka Forma
tion, TGE = natural gamma radiation equivalent, “TGE” in Hungarian (a = prior to casing, b = after casing)

3. ábra. Az Ak. 33. sz. fúrás rétegsora
HdFm = Fődolomit Formáció, NBFm = Nagytárkány! Bauxit Formáció (a domináns szövettípus = Ws = wacke- 
stone, Ms = mudstone, mx = matrix, 1 == bauxitkavics, 2 = finom rétegzettség), A, Bt = a bauxitszelvény 
szakaszai, AFm = Ajkai Formáció, JMFm = Jákói Márga Formáció, J-UFm == Jákói-Ugodi Formáció, ULFm = 
Ugodi Mészkő Formáció, DFm = Darvastói Formáció, SzLFm » Szőci Mészkő Formáció, CsFm = Csatkai For

máció, TGE = természetes gamma egyenérték (a = csövezés előtt, b = csövezés után)

at the top. Kaolinite infillings are widespread. The entire rock displays a zig
zagging pattern of desiccation cracks. At the top a thin bed of bauxite mud
stone is found, presumably bringing about a minor but well-observable min
imum in gamma radiation and at the same time, indicating the weakened action 
of one-time diagenesis, a phenomenon which must have been associated with 
the break in the sedimentation (see also desiccation cracks).

Unit T>2 — The hiatus at the end of unit D2 is followed by a considerably 
higher-grade position of a similar chemical composition. However, its texture 
is differents constituting bauxite wackestone containing only 10 to 20 %  shaped 
components, as well as bauxite mudrock. The highest grade of quality within 
the unit seems to be associated with the wackestone type. Some lumps with 
no internal structure are frequently surrounded by a margin that is inversely 
rich or poor, as compared to their material, in Fe. In the closing part of the 
unit a small increase in the proportion of Si is observed. The uppermost 10 
cm of the rock is almost completely discolured.

Unit Ei — As with the basal part of Di, an increase in A1 content and 
a decrease in Ti content can be observed here. Nevertheless, the amount of 
Ti varies in a wide range within the unit concerned, and so does the V con
tent. The Cu content is low. The trace elements are of average concentration. 
In the gamma-ray profile the unit begins with a minimum followed by fluc
tuations in accordance with changes in grade. An important feature is that 
despite the considerably higher grade, the gamma-ray value is much less than 
that of unit C2 . This may be derived from the differences in the composition 
of the initial materials (see the different Ti contents). The lowermost, 20-cm- 
thick portion consists of beds 3 to 4 mm and 5 to 10 mm thick, parallel to 
one another. Portion Ei ends with a bed showing features of bauxite mudstone, 
diversified by irregular • deironized spots or repeated colloidal ferruginous 
segregations, the latter pointing to pedogenic processes. Thus, the indications 
of a subsequent hiatus, as with that encountered at the end of portion Di, are 
also observed here.

Unit E2 —- Bauxite mudstone, with a few or without grains. It is distin
guished from unit Ei by its chemical composition reflecting the effects by 
descending waters. In addition to an enrichment in Si, also a decrease in Fe 
content and an increase in the amount of the loss of ignition hitherto almost



invariable, is also indicative of the above-mentioned effects. A considerable 
minimum of gamma radiation is observed at the E2/E 1 boundary.

Unit F — Partly wackestone, partly — thus, at the bottom, too — pack- 
stone bauxite which is deironized in spots or almost completely, and has, 
at some other places, higher limonite and haematite content. At the bottom, 
textural lithoclasts similar to the material, in subdivision E as well as pie
like pieces are encountered. In this the repeatedly percolating water must 
have played a role. The poor grade of this portion,, however is possibly due 
to the new material carried in by water, but partly to a resilicification taking 
place before it has turned to be covered. Deironization and an increase of 
the value of loss of ignition are likewise attributable to this process, being 
also associated with limonitization, sideritization and a slight increase in 
organic carbon content. In addition to a maximum of Cr content, which is 
usual by concomitant in the case like that, V, Mn, Ni and Mo minima point 
to an intensive mobilization of elements. (The mobilization of Ni can be 
observed even in the uppermost part of subdivision E). The appearance of 
a significant gamma radiation maximum shown in the middle of the horizon 
is difficult to have been interpreted upon our own records.

Mathematical analysis of the distribution of main constituents in the
subdivisions

As already shown, each unit and subunit distinguished on the basis of 
the sharp changes in the chemical composition in the concentration of some 
individual constituents — prior to knowing any other data, can be interpreted 
from a bauxite-geological aspect. Nevertheless, using the cluster analyis 
(worked out by O. Kovács, L.), our assumptions have been put to a test like 
that. The individual arrays of analysis can be grouped into five groups, con
sidering the five, main constituents. Sample No. 49, representing an independ
ent group (the reference numbers used here and elsewhere correspond to the 
codes presented in Tables 1 and 2) is separated from the rest apparently be
cause of its extremely low iron oxide content. In an analysis disregarding Fe 
content (that is, furnishing data of Al2 0 3 %+Si0 2 %+Ti0 2 %+L.o.I.%= 100 %  

by recalculation) the bed was assigned to group Y where it originally had 
belonged prior to deironization taking place in the period of break in 
bauxite deposition. “Short-range” regrouping also took place in a few other 
cases shown by arrows in the Figure. Owing to these minor changes in 
position, the Figure concerned gives a better reflection of the difference 
between portions Ai and B, and of the D/C boundary. In addition, Fig. 4 
clearly shows .the position ,of units A ^ F  and of each subunit, including their 
independence and relation to the rest of the units. Samples corresponding 
to portions Bi, B2, C2 and F are arranged in well distinguishable groups. 
Group Ci is somewhat heterogeneous. The picture .of group E is also more



Fig. 4. Relationships between samples according to cluster analysis (groups X-Z), also indica
ting units (AiF) marked upon the distribution of elements 

4. ábra. A minták rokonsága a klaszter-analízis alapján (X-Z csoport), az elemeloszláson alapu
ló szakaszok (Aj-F) feltüntetésével

disseminated. Sedimentologically, the latter also represents the most diversified 
portion of the complex.

Samples deemed to correspond to the same group, even if other distinctions 
are also feasible, are usually easy to have encircled. Sample 13 corresponding 
to group D may indicate a similarity concerning facies. As shown by the an
alytical tree (Fig. 5) portions A2 , B2 , Ci, C2 and F are positively separated 
but portion Bi is a rather separate one, too.

As far as the tree” plotted with the neglection of iron oxide (Fig. 6), unit 
A2 (49) disappears, whereas C2 remains separate. A slight difference is ob
served for Ci. The positions of Ai and Bi are shifted, pointing to an iron 
mobilization stronger than average. It is also shown that the independence of 
group F is not only due to deironization. In addition, the relations according 
to the module have also been studied, however, they do not fit the grouping 
already formed or the grouping developed using the analysis. As shown earlier, 
this is expectable since a periodic formation and accumulation of bauxite is to 
be dealt with here. That is to say, a module of module arrangement can be 
characteristic of any unit if the initial material is roughly the one and the 
same, and the diagenetic conditions are similar.



Fig. 5. The “analytical tree”, also indicating the group X-Z and 
the well distinguishable portions



Fig. 6. An “analytical tree”, plotted with disregarding Fe content 
and showing each unit indicated in Fig. 5



A comparison of the bauxite complex with the Iharkút bauxite 
according to their compositional elements.

All data concerning the Iharkút deposit were taken into consideration on 
the basis of a study by I. H o r váth— Z. P é t e r  (in: Sz a n t n e r , F. et al. 1986). 
These data were calculated from data obtained by the analysis of a total of 
25 bauxite deposits (Ik-I—V, Nb-I/XII, II—XI, XIII, XV—XIX) and 320 
samples.

The average grades of Ak33 in percentage are as follows:

Ah03 54.6 (54.9 Ti02 3.5 (2.8) MgO 0.09 (0.04)

Si02 4.7 (5.6) L.o.I 11.9 (11.8) P2O5 0.30 (0.21)

Fe2Ű3 23.1 (23.9) CaO 0.13 (0.28) S 0.06 (0.03)

The average grades of deposits Ik-V and Nb-XIII are by far coincident 
with these values but the grade of a number of deposits also is roughly similar. 
The Fe, S and Mg contents are rather like, whereas the P content is somewhat 
lower. A number of average values of deposits at Iharkút completely comply 
with those of the Ajka bauxite deposit, whereas there are a few beds with 
considerably higher averages (Ik—III—IV, Nb-VIII, -—XVIII). As far as the 
Ajka profile is concerned, here the CaO content is noticeably lower and the 
loss of ignition is markedly different, neither of them is corresponding to the 
average value of any deposit at Iharkút. As for titanium content, it deviates 
even from the portions of the Ajka profile having a lower titanium content. 
Here we note that the AI2O3/TÍO2 relation referred to as + 1.0000, that is, of 
a correlation of “absolute validity” in the aforesaid study, may be true for a 
given type or initial material of bauxite, since in some units of the Ajka profile 
completely different TÍO2 contents are joined by the same AI2O3 content and 
contradictions are even greater when making a comparison with the Iharkút 
deposit. This eventually means that the correlation may be valid for the en
richment processes but the initial TÍO2 content of the original material is an 
essential influencing factor.

Of the trace elements, Ga, Pb and Sn fall entirely in the range of values 
relating to the Iharkút deposits (see the study cited, p. 340, Table 5), whereas 
Mo corresponds to the lower part of the range of values. The proportion of 
Be is, in a few samples, less than the minimum obtained for Iharkút. Zr, V 
and Ni correspond to the range of values of the Iharkút bauxite of Senonian 
cover, whereas regarding the deposits with secondary covering, the values of 
Ajka are lower. In comparison with all bauxite deposits of Iharkút, here the 
Cu contents are noticeably lower whereas the minimum value of Cr for Ajka 
is close to the average value relating to Iharkút. The only significant difference 
is manifested in the low Mn content of the Ajka deposit.



A comparison of the bauxite complex with other Senonian bauxites in 
Hungary, on the basis of the Cr-Ni and Cr-Be ratios.

By interpreting the Cr-Ni occurrence at Ajka the Iharkut “data field” by 
interpreting the areas of small Ni and great Cr contents in the region, and also 
at the Nagytarkany “data field” are present to a smaller extent, however it is 
fairly far from the Bakonyjako “data field” (Fig. 7).

Cr

Fig. 7. The Cr-Ni contents in various of the Nagytárkány bauxite 
I. Profiles of Ajka, 2. type area, 3-4. Iharkút-Németbánya (3. areas with fewer data pairs or distant individual 

data pairs, 4. the bulk of data pairs), 5. Bakonyjákó

7. ábra. A Nagytárkányi Bauxit Formáció kifejlődéseinek Cr—Ni tartalma 
1. ajkai szelvények, 2. típusterület,- 3-4. Iharkút-Németbánya (5. kevesebb adatpárt tartalmazó tartomány és távoleső 

egyedi adatpárok, 4. az adatpárok zöme), 5. Bakonyjákó

An interesting that in regard to its kind of makeup and paleomorphological 
position, the Senonian Bakonyjákó bauxite differs from the Iharkút-Németbánya 
bauxite deposits. The picture shown by the Cr-Be diagram is similar; here the 
difference from the Hubertlak (Ugod) bauxite of also unlike mode of building 
is most striking. Regarding Cr-Ni contents of the samples taken from a part 
of the Halimba Bauxite Formation covered by Senonian, the correlation is 
closer than between the Ajka deposits and the bauxite occurrences of Iharkút- 
Németbánya. (Fig. 9). This is easy to understand since the bauxite material of 
the allochtonous Senonian deposit of Halimba at least partly originates from 
the Iharkút-type bauxite (Ju h á s z , E. 1989). Also regarding the SE-NW course 
of material transport to Halimba, ás stated by E. J u h á s z , it can also be added



Cr
Fig 8 — 8. ábra
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Fig. 9 — 9. ábra



Fig. 8. A comparison of the Ajka bauxite profiles with the Halimba Bauxite Formation accord
ing to the Cr-Ni ratio

l.  Ajka, 2. Halimba, the area of data pairs found comparatively close to each other and of the distant individual
data pairs

8. ábra. Az ajkai bauxitszelvények és a Halimbai Bauxit Formáció összehasonlítása a Cr-Ni
viszony alapján

1. Ajka, 2. Halimba, az egymáshoz viszonylag közel eső adatpárok területe és a távoleső egyedi adatpárok

Fig. 9. Cr-Be contents of the various facies of the Nagytárkány Bauxite and 
of the bauxite of the Kozmatag Formation

I. Ajka, 2—3. the stock of samples from the formation concerned (2. the greater part, 3. realm with a smaller 
amount of data pairs or distant individual data pairs), 4—5. type area (5. from the part immediately overlain by 
a secondary (Eocene) cover), 6. Hubertlak, 7. Kozmatag Formation (5—7. individual data pairs that are distant

from the bulk of data)

9. ábra. A Nagytárkányi Bauxit Formáció kifejlődésének és a Kozmatag Formáció bauxitjának
Cr-Be tartalma

I. Ajka, 2—3. a formáció mintaállománya (2. zöm, 3. kevesebb adatpárt tartalmazó tartomány és távoleső egyedi 
adatpárok), 4—5. a típusterület (5. a másodlagos (eocén) fedő alatti részről), 6. Hubertlak, 7. Kozmatag F. (5—7. 

a zömtől távoleső egyedi adatpárok feltüntetésével)

that the areal, extent of bauxite deposits type Ak3 and Ak33 had been very 
large, covering at that time a greater proportion of the present-day Southern 
Bakony Mountains region, or even extending beyond these limits.
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kony, Ajka

A paleomorfológiai megfontolások alapján az ELGI által mért gravitációs 
anomália térkép segítségével telepített Ajka Ak.33. sz. bauxit előkutató fúrás 
mintegy 40 m vastag szenon bauxitszelvényt harántolt, amely szedimentológiai 
jellegeiből adódóan a Nagytárkányi Bauxit Formációba tartozik. A fő- és nyom
elemek eloszlása, a hirtelen összetétel-változások alapján kiválasztható szakaszai 
genetikailag értelmezhetők.

A geokémiai jellegek, így elsősorban a TÍO2 és P2O5 tartalom, valamint a 
Cr-Ni és Cr-Be arány alapján a szelvény, a közeli Ak.3. sz. bauxitkutató fúrás 
„alsószinti” bauxitszelvényével együtt, a formáción belül bizonyos önállóságot 
mutat, közelebb áll az iharkút-németbányai kifejlődéshez, mint a típusterületé
hez, határozottan elkülönül viszont a bakonyjákói és a hubertlaki szenon bau- 
xitoktól. Kérdéses, hogy teleptanilag milyen mértékben felel meg az ajkai ba
uxit az iharkútinak.



PALEOKARSTS CONTROLLED BY HIGH-FREQUENCY SEA-LEVEL 
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K e y w o r d s :  Dachstein Limestone Formation, Szepvölgy Limestone For
mation, Upper Triassic, Upper Eocene, paleokarst, Caribbean type karstification, evo
lution of karst, sea-level change, Buda Mts

Syn-diagenetic (Caribbean type) paleokarsts in the Upper Triassic Dachstein 
Limestone and in the Upper Eocene Szepvölgy Limestone were formed as a result 
of subaerial exposure on certain parts of the carbonate platform during sea-level low 
stands of 4-5th order sea-level changes. These discontinuities represent a time gap of 
some ten thousand million years in the sequence.

Introduction

The karst-studies of the Buda Mts has been so far restricted to the 
processes of the Late Cretaceous-Late Eocene continental period, and to the 
phenomena of the Miocene-Pleistocene thermal karst-system. Although these 
two phases are recorded in the best way in the geological record of the area, 
the multiple karst evolution of the Buda Mts consists of more detailed 
processes. Some of these cannot be described and interpreted according to the 
classical geomorphological nomenclature, but approaches from sequence strati
graphy and carbonate diagenesis can help us to understand these processes.

Carbonate sedimentology and diagenesis has been developed much in the 
past decade, which led us to the new definition of karst. In addition to the 
classical determination of Cvijic (1918), nowadays the meteoric diagenetic 
processes (near-surface solution, cementation, etc.) are also considered to be 
karstic in origin.

The Caribbean type karstification (in the terminology of Esteban, 1991) 
and the related diagenetic processes take place on the subaerially exposed car
bonate platform during sea-level low-stands. The processes of solution and pre
cipitation in the semi-lithified sediment of high primary porosity and unstable 
mineralogy are determined by the relative mineral stability in addition to the



dissolved CO2 content of the water. The water movement and the solution are 
basically controlled by the inter-granular porosity and the open fracture pattern.

Due to the recognition, that sea-level low-stands are the main periods of 
paleokarst evolution (Esteban and Klappa, 1983), sequence stratigraphy also 
became an important tool in paleokarst research (Esteban, 1991). During sea- 
level changes of 4—5th order, carbonate sediments are subaerially exposed only 
for a short time (some ten thousands, or maximum a hundred thousand years). 
During 3rd order sea-level changes, the fall may be as many as 100 metres. 
The longer exposure time (some million years) and the bigger relief is resulted 
in more significant karst profile, while the biggest karst systems have been 
formed during exposure time of some ten to hundred million years related to 
2nd order sea-level changes (Fig. 1).

Geology of the Buda Mts

The Buda Mts are the NE segment of the Transdanubian Central Range, 
its structure and geological buildup are very similar within the unit.

The Middle-Upper Triassic sequence is mainly represented by shallow 
marine dolomites and limestones, which are the oldest known formations on 
the surface (Budaörs Dolomite, Main Dolomite, Dachstein Limestone).

The Lofer-cycles of the Dachstein Limestone are dissimilar to that one of 
the other parts in the TCR. In the Buda Mts the supratidal A members are 
practically missing, and the intertidal B members are also subordinate. The 
sequence is composed of repieated CB—CB members without disconformity, 
which represent the external part of the platform margin, where sedimentation 
is able to keep, pace with the quick subsidence (Haas, 1989).

In the Jurassic and Early Cretaceous pelagic sedimentation, similar to that 
one of the E parts of the TCR is probable. After the stripping of these sedi
ments the area might have been subaerially exposed only in the Late 
Cretaceous. (Concerning this problem, the opinion of the authors differ. Con
trary to the above mentionned interpretation of A. Nádor, L. Korpás and E. 
Juhász thinks the young Mesozoic to be a sedimentation-free erosional period).

The facies conditions and sedimentation in the_Late-Eocene and Early 
Oligocene were determined by the Buda line (Báldi et al. 1983), which rep
resented the most important paleogeographical boundary at that time (Korpás, 
1981, Balázs et al., 1981). The Late Eocene sedimentation of the Buda Mts 
took place on- paleo-slopes, determined by- synsediment antiforms NW of the 
Buda line (Fodor et al., 1991). On the basis of detailed’ microfacies analyses 
of the Priabonian Szépvölgy Limestone and Bryozoan Marl (KÁZMÉR, 1985), 
the facies model of the shallow marine sedimentation can be outlined (shoal, 
mud-mound, coral- red algae reef, external part of the shallow shelf, deeper 
shelf). SE of the Buda line the Late Eocene sedimentation is represented by 
the bathyal Buda Marl.



increasing lithification

>

diffuse flow becomes laminar

------------------------------------------------- >
increasing relief and deeper flows

Fig. 1. The relationship between the sea-level changes and the evolution of paleokarst (KERANS, 1989)
1. ábra. A tengeszint változások és a paléokarszt fejlődésének kapcsolata (KÉRANS, 1989)

In the Early Oligocène the Hárshegy Sandstone and the Tard Clay were 
deposited, then the Kiscell Clay buried the karst system, which was built up 
of Triassic and Eocene carbonates.



From the Egerian the area gradually became a dryland. With the uplift of 
the mountain, the Kiscell Clay, which was covering the carbonate rocks began 
to erode, and bigger and bigger parts of the karst-system became subaerially 
exposed again. The Neogene thermal processes overprinted the previous non- 
thermal karst phases and made their recognition very difficult.

Late Triassic paleokarsts

Late Triassic paleokarsts in the Dachstein Limestone are known from the 
Fazekas Hill quarry and the Racskai quarry at Mdriaremete. The Lofer cycles 
are characterized by 1—2 m thick Megalodont-bearing C, and 10—50 cm thick 
B members with microbial laminites and oncoids.

On the Fazekas Hill a triangular shaped structure (tepee) of 25 cm in length 
and 6 cm in height can be observed. It is composed of parallel laminae of algal 
mats of the the B member (Plate I, Photo 1). This records the subaerial exposure 
of the microbial laminites on the tidal flat, which was then desiccated and cracked 
up creating a microform, which resembles to a small Indian hut (Fig. 2).

Fig. 2. Sketch of the development of the tepee structure, not to scale 
1. shallow marine sedimentation on the tidal flat, 2. subaerially exposed microbial laminites crade up due to

dehydration

2. ábra. A tepee szerkezet kialakulásának vázlata, elvi ábra, lépték nélkül 
í. Sekélytengeri Uledékképződés az árapály síkságon, 2. A tengerszint esés következtében szárazra került alga

gyep felcserepesedik

In both quarries reddish, wavey, clayey laminae of 1—8 mm in thickness 
occur at the top of the re-dissolved B members, parallel to the bedding (Plate I, 
Photo 2). These discontinuities also show evidence of early subaerial exposure. 
Sediments, deposited during the next sea-level rise fossilized then this horizon.

In Rácskai quarry monomict, matrix-supported breccias of 10—50 cm in 
thickness occur in conform position to the bedding, they are generally found 
in the horizons of the B members. The SE wall of the quarry exposes a fossil 
tidal channel of 1.2 m in height and 2 m in length (Plate II, Photo 1). Angular 
mud clast of 1—3 cm in diameter form the base of the channel, they show a 
continuous transition to the unaffected base rock beneath (Plate II, Photo 2). 
This pattern also show evidence of early subaerial exposure during sedimenta
tion, when the upper part of the semi-lithified sediment dried up and brecciated 
(Fig. 3). The breccia horizons which are found unconformably to the bedding 
also reflect the original facies pattern (e.g. the wall of a tidal channel) and



Fig. 3. Sketch of the development of the syndiagenetic breccias; not to scale 
1. shallow marine sedimentation, tidal channel; 2. the upper part of the subaerially exposed carbonate sediment 

brecciates up due to sea-level fall; 3. sediments of the next sea-level rise fossilize the breccia-horizon

3. ábra. A szín-diagenetikus breccsák kialakulásának vázlata, elvi ábra, lépték nélkül 
1. sekélytengeri üledékképződés, árapály csatorna; 2. a tengerszint esés következtében szárazra .került üledék 
felszíne felbreccsásodik; 3. az újbóli tengerszint emelkedés során képződött rétegek fosszilizálják a breccsás szintet

are not the results of local emersion, tilting and angular disconformity within 
the Triassic sedimentation.

In the Fazekas-Hill quarry solutionally enhanced fissures of 1—5 mm . in 
width are nearly perpendicular to the bedding. They are filled with red, fine
grained sediment, similar to those ones, which are found at the top of the 
truncated B members (Plate III, Photo 1). This fissures do not cross the cycle 
boundaries. They are interpreted as erly karstic phenomena, which developed 
during the 4—5 th order sea-level low-stands in the Triassic.

Late Eocene paleokarsts

Fenydgyongye quarry exposes the Priabonian Szdpvolgy Limestone, where 
a bedding plane controlled, lens-shaped cavity of 5—8 m in length and 0.8 m 
in height can be observed. It is filled with fine-grained calcarenite, which is 
composed of 0.1—1.5 cm thick graded laminae parallel to each other (Plate 
III, Photo 2). Near to the wall of the cavern cross bedding and micro slumps 
can be observed in the infilling marterial, which also contains some angular 
clasts of the host limestone of 3—8 cm in diameter. They are interpreted as 
collapse breccias, which may have fallen into the infilling material due to the 
decrease of stability of the cavity. The calcarenitic infilling contains Nummulite 
fragments (Plate IV, Photo 1) of Late Eocene age. The calcarenite also contain



few clastic debris, these are angular quartz grains of some hundred microns in 
diameter. The small amount of the terrigenous debris refers to marine environ
ment during the infilling, out of the contact of continental terrains. Both the 
infilling and the host limestone shared the same bright orange luminescent pat
tern, which refers to identical diagenetic processes affected each (phreatic en
vironment).

The boundary between the host-rock of the cavity and the calcarenitic in
filling is sharp, but no significant karstification can be observed (Plate IV, 
Photo 2). The host limestone contains bird-eye structures and coral fragments, 
which indicates little water depth and/or reef facies.

Summarizing these sedimentological observations, we suppose, that these 
cavities were dissolved in locally emerged carbonate build-ups in the mixing 
zone during 4—5th order sea-level falls, and were filled in the subsequent 
high-stand period (Fig. 4).

-sea level

~ ^ T  ' 1 T

3

S L sea level

Fig. 4. Sketch of the development of Late Eocene karstic caverns; not to scale
I. shallow-marine sedimentation, 2. as a result of sea-level fall cavities dissolve in the emerged segments of the

carbonate platform, 3. infilling of the cavities during the next sea level rise

4. ábra. A késő-eocén paleokarsztos üregek kialakulásának vázlata, elvi ábra, lépték nélkül
J. sekélytengeri üledékképződés; 2. tengerszint esés, a szárazra került platform szegmensekben üreg oldódik ki;

3. tengerszint emelkedés, az üreg kitöltődése, folytatódó sekélytengeri üledékképződés

Since that time, similar karst phenomena have become known from several 
other quarries in the Buda Mts (Mátyás Hill, Pál-völgy, Kecske Hill quarries) 
and caves (Pál-völgyi, Szemlő-hegyi, Ferenc-hegyi, Mátyás-hegyi caves). The 
lens-shaped cavities were dissolved everywhere paralel to the bedding of the 
limestone. Their average size ranges between 0.5—3.0 m in length and 10—50 
cm in height. The style of the infilling, however, is differing in certain places 
from that one of the Fenyőgyöngye quarry. In the Mátyás Hill E-ern quarry 
and in the Kecske Hill, quarry a continuous transition can be observed between



the lowermost part of the laminated calcarenite and the underlying host rock 
of the cavity (Szgpvdlgy Limestone). In thin sections, this gradual transition 
can be even better recognized and no sharp boundary can be seen between the 
two sediments. This continuous transition can also be explained by the above 
outlined model of syndiagenetic karstification. In this case the whole sedimen
tary transport might have changed during the sedimentation, thus proving the 
same age of the limestone and the laminated calcarenite.

A model for sea-level controlled karst evolution in the Buda Mts

The karst phenomena in the Dachstein Limestone and Szdpvijlgy Limestone 
in the Buda Mts both represent early paleokarsts (Caribbean type) which form 
an integral part of limestone diagenesis. The subaerial exposure periods, when 
these paleokarsts developed are connected with 4—5th order sea-level falls.

The tepees and the reddish clayey laminae (A members) in the Dachstein 
Limestone refer to minor subaerial periods, which characterize the Lofer cyclic 
sedimentation. Since the exposed un/semi-lithified carbonate sediments rose 
above the sea-level only by a few centimetres, the karst profile was very thin, 
and the desiccation affected only the uppermost part of the sediment. Dm to 
m thick breccia horizons and the solutionally enhanced fissures indicate already 
thicker karst profile. During 4—5th order sea-level falls the exposed karst pro
file can be as thick as a few metres. The exposure time is maximum 10 000 
years long (E s t e b a n , 1991), and the meteoric diagenetic processes were re
sulted in more significant karstification.

The dissolution of the Late Eocene cavities can be interpreted similarly. The 
subaerial exposure of the carbonate build-ups interrupted the shallow marine sed
imentation only for short time. The cavities might have dissolved in the mixing 
zone of the freshwater and seawater. The infilling calcarenite deposited during the 
next sea-level rise, which chocked these cavities soon after their dissolution.
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Budai-hegység

A Budai-hegység területén a szerzők a felső-triász Dachsteini Mészkőben 
és a felső-eocén Szépvölgyi Mészkőben elsőként igazolták a Karib-típusű, szin- 
szediment paleokarsztok jelenlétét.

A túlnyomórészt B és C tagokból álló Lofer-ciklusos Dachsteini Mészkőben 
a korai karsztok tepee szerkezetek (Fazekas-hegyi kőfejtő), a rétegsoron belüli 
árapály csatornákhoz kapcsolódó szin-szediment breccsák (Rácskai-kőfejtő), va
lamint a ciklushatárokon elhaló oldott repedésrendszerek kitöltéseinek formájá
ban mutatkoznak.

A felső-eocén Szépvölgyi Mészkőben a korai paleokarsztokat a rétegzéssel 
párhuzamos üregeket kitöltő, laminált, gradált, Nummuliteszeket tartalmazó, bi- 
oklasztos mészhomok képviseli (Fenyőgyöngyei, Mátyás-hegyi, Pál-völgyi és 
Kecske-hegyi kőfejtők, valamint a Pál-völgyi, Szemlő-hegyi, Ferenc-hegyi és 
Mátyás-hegyi barlangok).

Mind a Dachsteini Mészkőben, mind a Szépvölgyi Mészkőben kimutatott 
korai karsztjelenségek az üledékképződéssel közel egyidejű, 4—5 rendű tenger
szint esésekhez kapcsolódnak, s kialakulásuk időtartama maximum néhány tíz
ezer évre tehető.



PLATES — TÁBLÁK



Plate I — I. tábla

1 . Tepee structure, Fazekas Hillquarry
2. Clayey lamina on the truncated surface of the B member, Fazekas Hill 

quarry
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Plate II — II. tábla

1. Tidal channel in the Dachstein Limestone, Rácskay quarry
2. Syndiagenetic breccia at the base of, the tidal channel, Rácskai quarry





P la te  I I I  —  I I I .  tá b la

1. Solutionally enhánced fissure perpendicular to the bedding in Dachstein 
Limestone Fazekas Hill quarry

2. Laminated calcarenite filles the dissolved cavity in Szépvölgyi Limesto
ne, Fenyőgyöngye quarry
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Plate IV — IV. tábla

1. Nummulites in the calcarenitic infilling material, Fenyőgyöngye quarry
2. Contact between the calcarenite and the host-rock (Szépvölgy Limestone), 

Fenyőgyöngye quarry
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Gravity measurements and geological evidences verify the existence of a southward 
continuation of the Várpalota Browncoal Field. During the years 1986— 1989 five deep 
boreholes were drilled and seismic measurements along two profiles were realized in 
the region of the villages ősi, Berhida, Küngös and Csajág. Three research boreholes 
have intersected Upper Badenian browncoal seam outlining significant coal reserves.

Further important geological results are as follows:
— The geological makeup of the region and the tendencies of facies development 

have become known and the paleogeographical relationship with the already known 
northern basin has turned to be clarified.

— The reconnaissance of the tectonic setting of the concerned. By obtaining 
awareness of the geological structure of the region basin enabled us to draw wide 
conclusions regarding the structural the tectonics and geokinetics of the whole Neogene 
basin at Várpalota setting and geo-kinematic conditions of the Várpalota Basin as a 
whole. The anti-clockwise rotation of the Balatonfd mass resulted in an expansive open
ing in the westery part of the region and thereby the area of the southern basin sub
sided. At the same time the northern basin zone belonging geomechanically to the mass 
of the Balatoni<5 region “subducted” along the compressive and rightward-directed trans- 
current-type Telegdi—Roth lineament thus producing the well-known Várpalota Neogene 
sedimentary basin (Sárrét, Bántapuszta).

Introduction

In recent years, upon the author’s proposal the Institute carried out geo
logical investigations (executing five core drillings with two seismic reflection 
profiles') in order to verify—if the Vdrpalota browncoal region is-continued, in 
accordance with the previous hypotheses, in a southward direction (Fig. 1).

Consequently, an important increase of the coal resources on which a final 
report was also written (K 6 kay  1991a), was achieved. Of the boreholes Ber-



Fig. 1. A generalizing sketch of the Neogene basin of Várpalota 
1. locality of boreholes, 2. boundary of the basin, 3. tectonic boundary line, 4. line of sub-duction, 5, geolo-

gical profile

1. ábra. A várpalotai neogén medence áttekintő vázlata 
1. a fúrások helye, 2. medence határa, 3. lehatároló törésvonalak, 4. alátolódási vonal, 5. földtani szelvény



hida Bh 3 was declared key section and the results of the examinations com
plemented by paleomagnetic investigations were published (Kókay et al. 1991).

The area of exploration includes the Ősi—Berhida—Kiingös—Csajág 
region.

The known Várpalota browncoal basin in the north joins this southern 
basin sector through a narrow neck by the village Ősi.

The concept for exploration was elaborated oh the basis that the southern
most borehole Ő 69 at ősi was still productive for coal, and whereas towards 
the south a series of gravity minima was observed indicating presumably a 
continuation of the basin. From the five boreholes deepened three proved pro
ductive for coal (Bh 3, Kii 1 and Kii 2), while Bh 2 and Csal indicated 
marginal position.

Besides the five boreholes deepened within the project, in the course of 
evaluation the data of the , formerly prepared Ő 67, Ó 69 and Bet 4 and other 
more distant boreholes were used, too. For determining the features of the N-S 
trending basin and the fracture line delimiting it in the east measurement of 
two seismic reflection sections were measured by the Roland Eötvös Geophysi
cal Institute (ELGI) (Nyitrai, T. 1987). (The names of the institutions and 
individuals contributing to the work of the execution, materials testing and 
evaluation are given in details in the already mentioned final report).

The geological results of the explorations are as follows:

Basement

Contrary to the known Várpalota Basin here it became possible to prove 
the presence of the waterfree Paleozoic basement. Borehole Bh 2 penetrated 
the upper part of the Upper Permian (Balatonfelvidék Red Sandstone) sequence 
while Bh 3 was completed in the lower part of the sequence. Boreholes Kii 2 
and Csa 1 reached the Silurian sericitic-chloritic Lovas Shale series under the 
Miocene formations.

Miocene

Borehole Kii 2 showed that the graben in the deepest part of the southern 
basin was formed during the Ottnangian through a disjunctive effect of the 
anti-clockwise rotation of the Balatonfd block (Fig. 2 and 4).

In this graben a 35-m-thick terrestrial variegated clay, older than Karpatian 
in origin, has accumulated with minor amounts of shale debris at the base. 
The Karpatian brackish-water sequence with plant fossils was deposited directly 
on the basement as attested to by borehole section Bh 3 because the concerned 
drilling was set on the terrace situated W of the oldest graben of deep position. 
At the same time, in the northern basin, in the forespace of the Telegdi—Roth 
Line, nearly 100-m-thick marine deposit was settled down. Accordingly, the 
Ottnangian marine sedimentary sequence of the northern basin (K 6 kay 1971,



intensive

Fig. 2. Geomechanical sketch of the ríse of the Neogene basin of Várpalota 
i .  disjunctive fault, 2. compressive fault, 3. inclination axis, 4. vestor of the active force, 5. relative displace

ment, 6. rotation

2. ábra. A várpalotai neogén medence keletkezésének geomechanikai vázlata 
J, diszjunktív törés, 2. kompresszív törés, 5. inklinációs tengely, 4. aktív erő fránya, 5. relatív eltolódás

6. rotáció

1991b) and the under the Karpatian terrestrial sequence of the southern basin 
from heteromesic facies with each other (Kókay et al. 1991, Fig. 3).

The Ottnangian sea did not intrude into the southern basin because of the 
barrier-type inclination axis developed on account of geomechanical reasons 
(Fig.2), so that it was invaded by the sea as late as in Karpatian time only.

The bed sequence deposited by the Karpatian sea starts with sandstone of 
brackish-water origin containing plant fossils, silt and carbonaceous clay with 
variegated clay, thick, tuffaceous and bentonitic beds, thinning out towards the
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south. The thickness of the sequence is 626.6—671.8 m and 593—617 in bo
rehole sections Bh 3 and Kil 2, respectively. In Kü 1 the series corresponding 
to the brackish-water sequence is terrestrial. The marine series begins with a 
20-30-m-thick schlier-type claymarl with sand and gravel intercalations up
wards. The thickness of the whole Karpatian is 173.5 m in Bh3, 134.6 m in 
Kü 2, nearly 100 m in Kül (of which 51.5 m is marine). According to the 
drillings Bh 2 and Bet 4, the basement is immediately overlain there by a thin 
Upper Karpatian bed.

In the upper third part of the Karpatian some-m-thick dacite tuff is depo
sited, sometimes in two beds. Its K/Ar age is 17.6 ± 0.7 m.y.in the Bh3, 16.6 
± 0.6 m.y. in the Kü 1, and 15.9 ± 1.8 m.y. in the Kü 2 drilled sections.
The marine Karpathian sequence is overlain by a 2—10-m-thick terrestrial 
complex composed predominantly of variegated clay assignable, according to 
the present author, to the lower part of the Lower Badenian substage (Kókay 
1987). This is transgressively overlain by with typicál “Szabó quarry” mollus- 
can shells of the early Badenian sea, attaining a combined thickness of 22 m 
thick in borehole Bh 3, 14.6 m in Kü 2, and 9.5 m in Kü 1. On the marine 
Lower Badenian it rests a unit of terrestrial silt, clay and sand, considered by 
the author as classifiable into the Middle Badenian substage (Kókay 1987). Its 
thickness is 19 m and 11.2 m in borehole sections Bh 3 and Kü 2, respectively. 
The Upper Badenian sedimentary sequence overlies the terrestrial Middle Ba
denian as a result of the tectonic subsidence of the whole Várpalota Basin, 
with the basal Várpalota browncoal seam. According to I. Elek, who studied 
this seam coal-petrologically in the drilled section Bh 3 the formation coal 
seam in the southern basin strated with a deep swamp facies with lots of 
drift-wood instead of forest swamp facies as it is true for the N basin (Kókay 
1967 a). The uppermost part was formed in a shallow swamp environment. 
Afterwards a long-lasting deepening started and thus the coal formation came 
to an end. In its lower part the deposit includes clayey intercalations alternating 
with xilitic and huminitic sections. Its thickness from N to S (Bh 3, Kü 2, 
Kü 1) is decreasing but obviously it is the same toward the E and W margins. 
In the southern basin the ash content of the coal is higher and the humidity 
is lower than in the northern basin while the calorific value is similar. The 
greater ash contents can be explained by the fact that here the paleoenviron- 
ment was largely constituted by Paleozoic rocks producing much pelite due to 
weathering (mainly claymarl), instead of Triassic carbonate basement rocks.

On the coal seam it rests a span-thick band with molluscan shells. While 
in the northern basin C o n g e r i a  b o e c k h i  is predominant, here the forms B i t h y n ia  

v a d á s z i - T h e o d o x u s  c r e n u l a t u s  v á r p a l o t a e n s i s  are frequent.In boreholes Bh 3 and 
Kü 2, 3-m-thick alginite, alginitic clay marl followed on the mollusc-bearing 
bank (Solti 1983) with some white-coloured and laminated lime precipitaties 
indicating the significant delepening of the sedimentary basin. On the alginitic 
layer dacitic tuffite was deposited by one or two to three beds, showing a 
thickness of 6.7 m in section Bh 3. It is missing in borehole Kü 1. Its K/Ar



age in borehole section Bh 3 is 15.0 ± 0.6 m. y., the average age in the basin 
is 14.2 m. y. This age dated corresponds to the beginning of the Late Badenian.

The alginitic claymarl becoms silty upwards, then, in the upper third part 
of the basin sequence finely-grained sandbeds with parallel cleavage planes 
appear, which are unknown in the northern basin. The Upper Badenian series 
is by some-m-thick freshwater clay which is mostly huminitic and bentonitic. 
The total thickness of the Upper Badenian together with the coal deposit is 
83 m in borehole B 3, 65.2 m in Kii 2, and 32.6 m in Kii 1. In boreholes 
Bet4 and (3si67, as hardly distinguishable from the under/overlying terrestrial 
strata limy-argillaceous rocks a few metres thick are present, displaying a mar
ginal facies and fossils of C o n g e r i a  b o e c k h i .

On the Upper Badenian .sequence the terrestrial variegated-clayey, subordi
nate^ sandy and gravelly layers of the Sarmatian Gyulafirdtdt Formation are 
deposited (K6kay 1954). The thickness of the formation, from N to S is gra
dually decreasing. In borehole Bh 3, the Sarmatian rests upon the Upper Ba
denian with coarse gravel, testifying thereby to the significantly increased relief 
energy caused by intensive earth crust motions in several zones of the basin 
(K6kay 1956, 1968, 1976, 1985). At the same time, in borehole Kii 2, dee
pened at a site of the centre line of the basin this stratigraphic boundary is 
not sharp.

The older units of the Sarmatian marine series deposited on the terrestrial 
sequence represent the Kozdrd Substage. Towards S it is described by thicke
ning and increasingly argillaceous sediments with thin (max. 5 cm) pearl-white 
gypsum laminae. Upon its macrofauna it can be well-distinguished from the 
younger Sarmatian. The youngest formations of the Sarmatian sequence belong 
to the Tinnye Substage, generally with higher lime contents. Northwardly, ma
rine beds are interfingering with the variegated-clayey-gravelly sediments of 
the Gyulafirat6t Formation.

At the Sarmatian-Pannonian boundary, at places, there are variegated- 
clayey and marly substances showing evidences of desiccation and Oxidization, 
however, the pertaining sedimentation can be taken as unbroken at large, ac
cording to the paleomagnetic studies of M. Lantos (K6kay et al. 1991).

Of the 1-2-m-thick Sarmatian—Pannonian boundary formations very cha
racteristic are the small, densely ribbed Cardium form, the small M o d i o l u s  in c -  

r a s s a t u s ,  the M e l e n o p s i s  im p r e s s a  and the mass occurrence of the Foraminafera 
R o t a l i a  b e c c a r i i .  Practically, on a conventional basis the boundary is traced by 
a 1-5-cm-thick dacitic tuff layer at about the middle line of the formation. 
K/Ar age of the dacitic tuff is 12.0± 0.6 m. y. in borehole section Bet 4.

The Pannonian sequence is described here, first of all, on the basis of A. 
JAmbor’s (1980) comprehensive study. The Sarmatian sediments are followed 
by Lower Pannonian ancient variegated clay with bands of carbonaceous clay 
and line mud, sometimes with fossils. They are mainly coastline sediments that 
had been subjected to desiccation, rarely with gypsum rosettes of evaporitic 
origin. Towards NW the differentiation of the ancient variegated clay from the 
Gyulafirdtdt Formation is problematic.



On the Ancient Variegated Clay gray Lower Pannonian marine series is 
deposited with differently developed horizontal and vertical formations repre
senting the Csór Aleurite, Zámor Gravel and Csákvár Claymarl lithostratigrap- 
hic units. Typical fossils are C o n g e r i a  c z j z e k i ,  and sole markings after Pecti- 
naria and Arenicola. The lower part óf the Upper Pannonian sequence is the 
sandy-silty-claymarly series of the Tihany Formation, from down upwards with 
C o n g e r i a  u n g u l a c a p r a e ,  C o n g e r i a  b a l a t o n i c a  and all the Tihany molluscan as
semblage characteristic of the formation.

The Pannonian sequence is closed by the Nagyvázsony Limestone Forma
tion reffering to the desalinification of the inland sea. Subordinate^, it includes 
freshwater limestone, calcareous marl and calcareous ooze alternating with 
sand, silt yellow-coloured by oxidation and sandy marl, somewhere with fresh
water and terrestrial molluscan shells.

The Quaternary is represented by loess and, on the NW margin, along the 
Séd brook, with Holocene gravelly. alluvial deposits.

T e c to n ic s

The Neogene sedimentary basin of Várpalota were formed by tectonic mo
vements (Fig. 2) starting in the Ottnangian in harmony with the intensive oro- 
genic movements started in the Alpine—Carpathian region. The whole Central 
Range moved periodically in E-NE directions producing also zones of retroth
rusting (Kókay 1990). As for the movement direction, the primary retrothrus
ting zone is that of Balatonfüzfő which archly joins the Balaton—Darnó Line. 
The deep-situated plastic semi-plastic region of the Alps of counter-wing cons
titution expanded in a lateral direction yielding to the pressure exerted by the 
African Mass on the block of Bakony, as it is general geomechanical law in 
case of the mountain-building development of this type referred to (KÓKAY 
1986). The c. W-E trending direction of the active force includes an angle with 
the transcurrent Balaton—Darnó lineament.Therefore the arched dislocation sur
face of Balatonfő also had played the role of a dextral slinding surface. Thus 
the Balatonfő mass rotating along an arched fault surface (together with the N 
Várpalota basin) subducted, compressively, beneath the Bakony along the. nort
hern margin i.e. the Telegdi—Roth Structure Line.

Consequently, a “foredeep-type” depression was formed (Kókay 1976) fil
led with Neogene sequence some hundred metres thick (northern Várpalota Basin).

At the same time, the Balatonfő mass is open on its W side because ex
pansion produced a sedimentary catchment trench bordered by listric fracture 
planes (Fig. 4). This is the Várpalota S basin. For the full understanding of 
this phenomenon we are to presume that a force acting from S on the Bala
ton—Darnó Line must have played on important part. The Telegdi—Roth Line, 
however, is not only of compressive type but also a dextral-horizontal fracture 
because the mass situated N of it moved quicker. Along fracture plane, as early 
as from beginning of the Ottnangian a ca. 4-km-long righthand transcurrent



dislocation took place (Kókay 1985, K. Telegdi—Roth 1934). The subduction 
of the Balatonfő platform and its dextral motion upon compression started in 
the Ottnaogian. Due to the subsidence of the basin platform of the sedimentary 
basin formed so an inclination axis (“rotation axis”, KÓKAY 1976), a pseudo
anticline came into existence. Later, as a result of the anti-clockwise rotation 
of the Balatonfő mass the inclination axis turned away. At the beginning of 
the Ottnangian it necessarily had to be parallel with the then newly opened 
Telegdi—Roth Line. At present it includes an angle of 25° with the Telegdi— 
Roth Line. The zone along the line of inclination axis may have acted as a 
ridge or barrier preventing the progress of the transgression of the Ottnangian 
sea, thus the trench formed along the centre line of the S basin was filled up 
by terrestrial sediments (borehole Kii 2). The sea advanced over the strip of 
the inclination axis for the first time in the Karpatian forming a fjord-type 
gulf stretching into at first depositing sediments with plant remains and, in 
some strata, fossils of brackish-water origin.

The Neogene sedimentary basin of Várpalota and the related browncoal 
deposits consist of, as indicated above, two basically well distinguishable struc
tural units: the well-known northern and the newly discovered southern basins. 
The northern basin is divided into two parts by the Upper Pannonian disjunc
tive-type Várpalota main structural line of a throw of 300—400 m that is still 
active, namely the NW sector of basin (Bántapuszta) and the SE sector (Sárrét).

The Várpalota Basin, in the background of the Balatonfő region, was active 
as generating intensive crust movements. Both the main phases and the sub
phases of the Neogene tectonic activity were joined with strong displacements. 
These events, were varied and combinál in time and space (Table 1).

The Neogene units show an undisturbed mode of occurrence in the S basin. 
The basement of the southern basin dips towards N and the bed sequences are 
thickening. It is well proved by the N-S geological profile. The tectonic lines 
closing the southern basin from E and W are of disjunctive type. The norther, 
structurel line may represent a compressive dislocation (reverse fault or down 
thrust, or flexure also with some horizontal shift, as a continuation of the E-W, 
probably compressive Papkeszi line. The vertical size of the boundary tectonic 
elements are shown in the attached geological (Fig.3 and 4).

The Ottnangian, Karpatian and Badenian seas reached the Várpalota Basin 
from the east. In the Middle Badenian no connection was established with the 
open sea and only terrestrial sediments were deposited in the deep structural 
strips of the sedimentary basin (Kókay 1987).

In the Sarmatian, however, due to the rotation of the Balatonfő block the 
eastern connection was closed and, instead, the southern basin was opened to 
such an extent that the sea rushed in from the south. As the result of the 
extremely intensive orogenic activity compressive types can also be indicated 
(Kókay 1968). Most conspicuous is, however, is the emergence of the main 
structure line of Várpalota, north of which, as the relic of the Pannonian inland 
sea, a freshwater sequence (Nagyvázsony Formation) developed (Kókay 1956). 
This fault line .gives the tectonic backside of the assymetric wedge structure



(K ó k a y  1968, 1976, 1985); Eastern tectonic line that delimitates the southern 
basin in the east was also renewed and a freshwater sequence belonging to the 
Nagyvázsony Formation was deposited also here.

Táble 1 — 1. táblázat

Neogene tectonic movements in the Várpalota Basin region 
Kimutatható neogén tektonikai mozgási szakaszok a Várpalotai-medence körzetében

Age Verified places
Sinking of the central zone of the southern 
basin1. Ottnangian:

2. Ottnangian-Upper Badenian:
3. Ottnangian-Sarmatian:

4. Ottnangian-Holocene:

5. Karpatian-Lower Badenian:
6 . Karpatian-Sarmatian:

7. Karpatian-Upper Pannonian:

8. Lower Badenian:

9. Upper Badenian:

10. Upper Badenian-Upper Pannonian:

11. Sarmatian:

12. Pannonian-Holocene:

N boundary line of the southern basin
Kikeritó transversal fault
Telegdi—Roth Line, inclination axis, Balaton
i t  structure line
W boundary line of the southern basin
Pét transversal structure line
Structure line No.I of the E part of the sout
hern basin
The Bántapuszta erosional valleys with the ol
der Miocene elevation
The boundary line of the Uj-Ferenc mining 
district along the Pét fault
Structure line No.I I of the E part of the sout
hern basin
Sub-sliding in the S part of the Bántapuszta 
basin, the horst between the Uj-Ferenc and 
Öreg-Cser mines; flexure in borehole I-128/A
The main structure line of Várpalota;-the Uj- 
Ferenc transversal fault; sediments of the . 
Nagyvázsony Formation in the N and S gra- 
bens
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A Földtani Intézet utóbbi években történt földtani kutatási munkálatainak 
eredményeként (mélyfúrási és szeizmikus reflexiós mérések) feltártuk az addig 
ismeretlen várpalotai neogén barnakőszén medence déli folytatását. A kutatás 
nem csak jelentős szénvágyon növkedést eredményezett, hanem az egész vár
palotai neogén medence genetikájára, szerkezeti felépítésére és ősföldrajzi kap
csolataira vonatkozóan új ismereteket jelent, illetve egyes korábbi feltételezé
seket igazol. A kutatási eredmények egyértelműén bizonyítják a Kárpát-meden
cében a miocén folyamán végbement nagyon jelentős földkéregmozgásokat. A 
déli medence a Balatonié terület Ny-i oldalán az óramutató járásával ellentétes 
irányú rotációjának hatására keletkezett expanzió eredményeként szakadt be.
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The description of geological history of the Egyházaskesző crater is based on 
the well logs of 32 boreholes and on a detailed study of core material taken from 
2 holes drilled during the intensive investigation done after its discovery in 1986 
(SOLTI, 1988) (Fig. 1).

The formation of the Egyházaskesző crater as a part of the Magyargencs— 
Malomsok basaltic volcanic region is related to the rejuvenative volcanism of Late 
Pannonian (Pliocene) time in the Carpathian Basin (BENCE et al. 1979) (Fig. 2).

The following main, phases can be distinguished in the geological history of the 
Egyházaskesző crater (Fig. 3): Phase I. Formation of volcanic structure (Fig. 2 and 
3); Phase II. Deposition of basaltic tuffite (Fig. 3 and 4); Phase III. Deposition of 
oil shale (Fig. 3)r Phase IV. Deposition of basaltic bentonite containing bone frag
ments and plant remnants (Fig. 3); Phase V. Deposition of basaltic bentonite (Fig. 
3); Phase VI. Changes in the Quaternary (Fig. 3).

Introduction

The description of geological history of the Egyhazaskeszd crater is based 
on the well-logs of 32 boreholes and on a detailed study of core materials 
from 2 holes drilled during the intensive investigation done after its discovery 
in 1988 (Solti 1988).

From the references on volcanic successions the work of Cas & WRIGHT 
(1989), and from those on the clay sedimentology the paper of Chamley 
(1989) were used in the interpretation.

Phase I. Formation of the volcanic structure

There is not any natural or artifical exposure available in the volcanic 
structures, called maars in Hungary (Pula, Gerce, Egyhazaskeszd' Varkeszd, 
Sitke, Szany, Outer and Inner Lakes in the Tihany Penninsula of Lake Balaton)



Fig. 1. Map of the Egyházaskesző crater, (after G. SOLTI)
7. bentonite-prospecting borehole, 2. basaltic tuff quarry, 3. urban area, 4. boundary of crater, 5. boundary of 

alginite (Phase IE), 6. boundary of basaltic bentonite (Phase V), 7. geological cross-section

1. ábra Az egyházaskeszői kráter térképe (SOLTI G. után)
7. bentonitkutató fúrás, 2. bazalttufa bánya, 3. település, 4. kráter jelenlegi határa, 5. alginit elterjedési határa 

(IE; fázis), 6. bazaltben ton it elterjedési határa (V. fázis), 7. földtani szelvény nyomvonala

to determine which morphological element of the basaltic phreatic or phrea- 
tomagmatic activity they belong to.

The maar-like craters are usually monogenetic and are formed by phrea- 
tomagmatic or phreatic eruptions (Cas & Wright, 1989).

The Magyargencs—Malomsok basaltic volcanic region is related to the re- 
juvenative basaltic volcanism of the Late Pannonian (Pliocene) in the Car
pathian. Basin (B ence et al. 1979).

Tectonically it can be connected with the Rába megatectonic line separat
ing the Alpine-type units from the Transdanubian-type units. A fault was de
termined along the Marcal valley (Jugovics 1972). The Magyargencs—Malom
sok basaltic volcanic region is situated at the intersection of these two tectonic lines.



Fig. 2. The Magyargencs—Marcaltő basaltic volcanic region 
J. different kinds of boreholes, 2. the boundary of the Magyargencs—Malomsok basaltic volcanic area 3. Egy- 
házaskesző crater, 4. Várkesző crater, 5. Szany crater, 6. otther presumed craters, 7. Malomsok—Várkesző basalt

plateau

2. ábra. A Magyargencs—Marcaltői bazaltvulkáni terület 
1. különböző kutatófúrások, 2. A Magyargencs—Malomsok bazaltvulkáni terület határa, 3. egyházaskeszői kráter, 

4. várkeszői kráter, 5. szanyi kráter, 6: feltételezett kráterek, 7. Malomsok—Várkesző bazaltplató

Due to the interaction between the basaltic magma and the water 
stored in the sand beds of the Upper Pannonian sedimentary complex, py- 
roclasts were produced. These pyroclasts form maar-like volcanic 
structures.

Phase II. Deposition of basaltic tuffite in the Egyhazaskesztt crater lake

After the eruptions had finished, the Egyhazaskeszd crater got to be filled 
up by water encroaching through the permeable basaltic tuffs. The connection 
was permanent during this phase.



Phase III. Deposition of oil shale

1120m

Fig. 3. The main phases in the geological 
3. ábra. Az egyházaskeszői kráter fejlődés



Phase IV. Deposition of basaltic bentonite' containing bone fragments and plant remnants

Phase V. Deposition of basaltic bentonite

Phase VI. Changes in Quaternary

eolic
sand

evolution of the Egyházaskesző crater 
történetének fő fázisai



Immediately after the formation of the Egyházaskesző crater the 
physical alteration begun, and the smectite formation was subordinate. 
Basaltic tuffite was deposited by the weathering of the basaltic tuff 
in the steep outer and inner slopes and by the transport
into the crater lake and Pannonian sea. The sediments were transported 
by the mass flows on the unstable surficial and subaqueous slopes.

Due to the climatic conditions and/or large ash falls, and/or high 
transportation energy caused by the steep crater walls, and/or 
the lack of the vegetation the basaltic tuff could not have altered 
into clay so that basaltic tuffite was deposited. Coarser materials could 
have reached the lake owing to the lack of vegetation on the shore and 
to the steep crater walls. The settlement of plants might have been 
facilitated by the higher degree of maturity of the sediments 
in the later phases.

Without detailed petrological studies the differentation between the 
basaltic tuff deposited in crater lake and basaltic tuff forming the wall 
rock of the crater can hardly be made in certain cases.

Phase III. Deposition of oil shale

The sediments with higher content of smectite have restricted 
the seepage from the Pannonian sea so that the transpiration caused 
by sunlight and internal thermal energy of the crater exceeded the supply 
by rainfall and seepage. Therefore the lake must have become volcanic 
alkaline salt lake in which real evaporites could riot have been 
precipitated. The oil shale covers smaller area than the basaltic bentonite 
above it (Fig. 1). The oil shale has been formed by the algal mat 
deposited as widely as the area it had occupied in a quiet euthrophic 
lake.

The presence of the alkaline salt lake is evidenced by the presence 
of zeolite (2 to 5 %) in the oil shale. The zeolite is authigenic in for
mation in the alkaline volcanic salt lakes (Ch a m le y , 1989). The possi
bility of an early diagenetic formation of the zeolites during the desic
cation of the crater lake after the deposition of the oil shale cannot be 
excluded.

The ostracods in the oil shale in borehole Egyházaskesző Ekt 5 were 
studied by A. Korecz (1987). A few ostracods in relatively gocd state of 
preservation were found as representing five species: C a n d o n a  (Candona) cf. 
n e g l e c t a  G. O. Sars JUV., C a n d o n a  (Pseudocandona) a l b i c a n s  Brady, f l y o c y -  
p r i s  b r a d y  Sars, I l y o c y p r i s  g i b b a  Ramdohr, and P o t a m o c y p r i s  m a c u l a t a  Alm . 
These species prefered shallow, occassionaly drying environment with water 
depth 0 to 10 m and salt content of 0 to 2 percent and in rich vegetation 
(Korecz 1987).



Phase IV. Deposition of bentonite containing bone fragments and plant
remnants

The presence of the bentonite containing bone fragments and plant rem
nants may indicate marshy or very shallow depositional environment. This en
vironment may have served as a drinking and eating site for animals. Some
times some gaseous exhalations may have killed the animals and the predators 
have caused the fragmented nature of the bones in this low energy 
environment.

Smectite has been formed from the volcanic subamorphous material. This 
smectite was unstable in this environment with low values of pH and was 
converted into an illite-smectite mixed layer structure and later into illite by 
the incorporation of potassium, and then into kaolinite-smectite mixed layer 
structure and, later, into kaolinite by the incorporation of magnesium. The mar
shy environment has changed the pH values from a higher (alkaline) to a lower 
(acidic) one.

Phase V. Deposition of basaltic bentonite

The deposition of basaltic bentonite in the Egyházaskeszd crater was con
trolled by the following factors.

The parent rock of the basaltic bentonite was the basaltic tuff on the inner 
slope. The glass and the minerals in the volcanic rocks were unstable on the 
surface. The water migration rate and the temperature in the porous basaltic 
tuffite were high. Since the crater walls were steep, the wheathering product, 
the smectite was removed therefore no thick cover restricting the continuation 
of the process could have formed.

The utmostly important factor attributable to the increasing of clay mineral 
content is the settlement of the plants.

According to Chamley (1989), the course of the formation of clay min
erals in water catchment area or sedimentary basin by authigenic way has not 
been known yet. Recently, authigenic smectite genesis in an environment with 
high content of silica and high pH can be observed in Lake Tchad.

In this phase the smectite content increases with fluctuations and at the 
same time the illite content decreases upwardly. The kaolinite is restricted to 
the oil shale indicating the acidic character of water chemistry.

An alkaline salt lake was formed during the oil shale phase changing into 
marshy environment in the phase of the rise of basalt bentonite containing 
bone fragments and plant remnants.

The number of the factors influencing sedimentation has decreased as evi
denced by the uniform mineralogical setting. The watermarked stratification in
dicating the seasonal change of the depositional conditions cannot be seen.

Phenomena of dessication cannot be found. The homogeneity of the min
eralogical composition and the chemistry may refer to the formation of basaltic
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Fig. 4. Geological section setup across Egyházaskesző crater area 
Phase I basaltic tuff, Phase II basaltic tuffite, Phase III alginite (oil shale), Phase IV bentonite containing bone 

fragments and plant remnants, Phase V basaltic bentonite, Phase VI miscellaneous sediments

4. ábra. Az egyházaskeszői kráter földtani szelvénye 
I. fázis bazalttufa, II. fázis bazalttufit, III. fázis alginit (olajpala), IV. fázis csonttöredékes és növénymaradvá- 

nyos bentonit, V. fázis bazaltbentonit, VI. fázis vegyes üledékek

bentonite from the weathering of the existing volcanic structure and to the lack 
of the ash falls.

Phase VI. Changes in the Quaternary

Intercalations of basaltic tuffite in the upper part of the complex may refer 
to the renewal of the volcanic activity in the region.

The quartz content can be related to the silicoclasts of Late Pliocene age. 
(In the oil shale phase the fine quartz sand transported by the volcanic material 
from the country rocks was moved into the sedimentary basin by weathering.) 
For the formation of the uppermost part of the bentonite phase, the effect of 
the Ice Age is to be taken into the consideration. During this phase the vicinity 
of the maar-like craters was filled up by the sediments of the Raab fan, and 
the outer slopes of the craters were much wider and less steep. The beach 
sands were likely to be transported into the sedimentary basin by wind. It can 
be mentioned that the Mn content can be related to the variation of quartz 
content. The increase of the quartz content with undulations probably reflects 
the effects of the Ice Ages.

The basaltic tuffite in the upper part contains vesiculous basalt fragments 
in diameter of 3 to 4 cm. These may refer to a nearby ejection.

The crater lake may have been desiccated in the Ice Ages. Several metres 
of the lake sediments in the uppermost part have been affected by ice move
ments (cryoturbation) and contain eolic sand layers and ventifacts. The ben
tonitic surface adhered the pebbles which were polished by the winds blowing 
from a distinct direction, and then solifluction moved the pebbles into another 
position. The role of the erosion of the crater lake sediments due to the drying



up by ice and blowing away by strong winds cannot be excluded. The events 
during the Quaternary have not been well understood yet and they still need 
further studies in the future.
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Az egyházaskeszői kráter 1986-ban történt felfedezését követő (Solti G., 
.1988) intenzív nyersanyagkutatás során mélyült 32 fúrás rétegsora és 2 fúrás



maganyagának széleskörű és részletes anyagvizsgálata lehetővé és indokolttá 
tette a földtörténeti szintézismunka elvégzését (1. ábra).

Az értékelésnél a vulkáni sorozatokra vonatkozó irodalomból Cas és 
Wright (1989) és az agyagos kőzetek üledékföldtani irodalomból Chamley 
(1989) munkáját használtam fel.

Az egyházaskeszői kráter — a magyargencs—malomsoki bazaltvulkáni te
rület részeként — a Kárpát-medence felső-pannóniai (pliocén) rejuvenációs jel
legű bazalt-vulkanizmusához kapcsolódik (Bence et al., 1979). Tektonikailag a 
Rába- és a Marcal-vonal kereszteződéséhez köthető (2. ábra).

A kráter a felnyomuló bazaltmagma és a felső-pannóniai üledéksorozatban 
levő homokrétegek vizének kölcsönhatása eredményeként képződött (I. fázis) 
(3. ábra).

Az egyházaskeszői kráter vízzel töltődött fel, megkezdődött a kráterfalak 
fizikai mállása és bazalttufit rakódott le (II. fázis).

Az alginit lerakódása idején a krátertó ideiglenesen zárt, alkalikus, eutróf 
sóstóvá alakult. A tanulmányozott irodalom szerint az autigén zeolitok képző
dése lúgos, alkalikus viszonyokat, a kaolinit és illit képződése mocsári, savas 
kémhatású vízben való lerakódást bizonyít (III. fázis).

A szenes és a csonttöredékes bentonit lerakódása idején a krátertó néhány 
méter vízmélységű mocsárrá változott, amely az állatok víz- és táplálékszerző 
helyéül szolgált. A csonttöredékek gázkitörések okozta tömeges elhalást köve
tően a ragadozók tevékenységére utalnak (IV. fázis).

A bentonit a bazalttufa mállástermékeként került a krátertóba. A bazaltben- 
tonit homogenitása az üledékképződési tényezők számának csökkenésére utal 
(V. fázis).

A feltöltődés befejeződése idején a külső tényezők hatása ismét megnőtt, 
amelyet a növekvő kvarc- és mésztartalom és bazalttufit-betelepülések bizo
nyítanak. A legfiatalabb képződményekben a pleisztocén jégkorszakok hatásai 
is felfedezhetők: krioturbációs poligonok, eolikus homoktelérek, éles kavicsok 
(VI. fázis). A jégkorszakok során ismeretlen vastagságú üledék pusztult le a 
fagyás okozta kiszáradás és a defláció miatt. Ennek során tárolódott le a kráter 
bazalttufa sánca is. A legfelső réteget alkotó fekete bentonit mocsári képződ
mény. Az események pontos sorrendjének tisztázására további vizsgálatok szük
ségesek.
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Upon the correlation of data of the lignite exploratory borehole sections drilled 
in the S foreland of the Mátra and Bükk Mts a precise stratigraphic classification of 
the Quaternary sequence has been carried out . In dividing the sequence into members 
the differences in lithofacial characteristics and the molluscan fauna have been proved 
instrumental.

It has been verified the presence of both tectonic and erosional unconformity 
developed between the Lower and Upper Pleistocene.

Geological investigations done in the southern foreland of the Mátra and Bükk 
Mts were first of all devoted to the discovery of lignite deposits.

Relatively little attention was paid to the beds younger than the lignite. For 
this reason the present study deals with the structure and stratigraphy of the upper
most Pliocene and Quaternary sedimentary sequence offering thereby a contribution 
to the determination of the thickness and expectable rate of removal of the burden 
of lignite deposits in an area potentially suitable for open-air mining.

Stratigraphy

The bed sequence of the northern margin of the Great Hungarian Plain is 
shown in Table I.

The constitution, age and fauna of the M á t r a  — B ü k k  F o r e 
l a n d  L i g n i t e  F o r m a t i o n  are discussed in several studies. 
It is generally agreed that lignite deposits ranging in the S foreland of the 
Mátra and Bükk Mts all belong to the horizon of oscillating sedimentation of 
the Upper Pannonian.

The lower part o f t h e V a r e i g a t e d  C l a y  F o r m a t i 
o n  o f  t h e  G r e a t  H u n g a r i a n  P l a i n  and the up
per part of the lignite-bearing unit are heteropical facies of each other. Where 
the lignite formation thickens, the variegated clay is fairly thin. Elsewhere,



however, the variegated clay is thicker than the lignite deposits. The two units 
cannot be sharply distinguished. The main difference between them is given 
by the fact that in the Variegated Clay Formation of the Great Hungarian Plain 
already there are not significantly thick lignite deposits and the fossil remains 
become rather scarce.

Table 1 — 1. tábla

Upper Pliocene and Quaternary stratigraphic units in the northern margin of the Great
Hungarian Plain

A g e R o c k  u n i t s

Holocene and Upper 
Pleistocene Denudation Sajóvölgy Gravel Member (fluvial)

Intra-Pleistocene unconformity

Lower Pleistocene 
and Uppermost 

Pliocene

Visonta Reworked Vol
canics Member (ter

restrial)

Tiszapalkonya Gra
velly Member 

(fluvial)

Erdőtelek Clay and 
Sand Member 

(freshwater, lacustrine 
and floodplain 

sediments)

Unconformity

Variegated Clay Formation of the Great Hungarian Plain 
(terrestrial)

Pliocene Mâtra-Bükkalja Lignite Formation
(an oscillation of brackish-water, freshwater, lacustrine and swamp se

diments)

U n c o n f o r m i t y .  C h a n g e s  in  s e d i m e n t a t i o n .  The lignite-bearing formation and 
the variegated clay each can be detected as displaying largely the same facies 
in the zone lying at the S foot foreland of the Mátra and Bükk Mts. Beyond 
this zone, however, a more varied makeup is experienced. Because of a more 
rugged surface, the one-time deposition also got to be more diversified.

In accordance with the local paleogeographical conditions three different 
rock-types developed: 1. eruptive rock debris accumulated at the feet of steep 
hillsides; 2. before the major river-mouths quartzite gravels transported from 
greater distances were emplaced on the plain; 3. in the gradually subsiding 
basins an alternating succession of clays and sands of freshwater, lacustrine 
and flood-plain facies were deposited. The extension in space of the Lower 
Pleistocene and Uppermost Pliocene members are shown in Fig. 1.

The members are laterally interfingered that is why their boundaries can 
be drawn only approximately.

T h e  V i s o n t a  R e w o r k e d  V o l c a n i c s  
M e m b e r .  In the southern foreground of the Mátra and Bükk Mts, ma
terials eroded off the mountain slopes were accumulated and redeposited repe
atedly. This formation is generally called “alluvial cone” by geomorphologists.



This name, however, does not reflect precisely the spatial from of the mass of 
sediment. As a matter of fact, this is not a fan type accumulation formed at 
the point of a valley where there is a decrease in gradient and showing a 
thinning out towards the plain. On the contrary, along the feet of the Mátra 
and Bükk Mts a continuous blanket came into existence with a thickness inc
reasing, instead of decreasing, towards the south i.e. towards the basin. (Fig. 
2 and 4)

The best exposure of the sequence consisting of andesite pebbles, redepo
sited rhyolite tuff and tuffaceous clay is offered by the Visonta Open Pit. Here, 
from several horizons, from the subsurface depths of 34 m and 9m (uppermost) 
Pliocene and Early Pleistocene fossil vertebrates were found like Z y g o l o p h o d o n  
p a v l o v i ,  A r c h i d i s k o d o n  sp., A r c h i d i s k o d o n  m e r i d i o n a l i s  m e r i d o n a l i s ,  M a m m u t h u s  
(Parelephas) t r o g o n t h e r i i ,  B i s o n  sp., (Equus) A l l o h i p p u s  s ü s s e n b o r n e n s i s  (VÖ
RÖS, 1982 in: KRETZOI M. et al. 1982).

T h e  T i s z a p a l k o n y a  G r a v e l  M e m b e r .  The 
concerned member consists of the following rocks: quartz gravel and gravelly

Fig. 1. Areal extent of the Uppermost Pliocene and Lower Pleistocene Members 
1. Rocks older than the members referred to, on the surface, 2. Visonta Reworked Volcanics Member, 3. Tisza

palkonya Gravelly Sand Member, 4. Erdőtelek Clay and Sand Member, 5. boundary fault

J. ábra. A legfelső-pliocén és alsó-pleisztocén korú tagozatok elterjedése
1. A tagozatoknál idősebb kőzetek a felszínen, 2. Visontai Eruptív Málladék Tagozat, 3. Tiszapalkonyai Kavi-

csos Homok Tagozat, 4. Erdőtelki Agyag és Homok Tagozat, 5. hátárvető

sand transported there from more remote areas, alternating with intercalated 
sandy silt layers. In the region it is present in two areas: in the foreground 
of the Sajo—Hernad river mouth and at the Zagyva mouth near the town Hat- 
van. For the description of the layer sequence of the member the depth interval 
ranging from 28 m to 128 m of the Tiszapalkonya key borehole is exemplified 
(for its location, see Fig. 1).
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T h e  E r d ő t e l e k  C l a y  a n d  S a n d  M e m 
b e r .  In the S part of the studied area this, sometimes more than 100-m- 
thick sedimentary sequence consisting mainly of clay, silt and sand, less fre
quently of redeposited rhyolite tuff and rhyolite-tuffaceous sand, is widespread. 
The 60—169 m depth interval of borehole Erdőtelek 1 can be considered the 
basic type of the member of the Mollusca-rich sequence which was analysed 
in laboratory in great details (Franyó 1977: 107). When studying the Erdőtelek 
Sand and Clay Member, E. Krolopp determined molluscs from the materials 
of the following boreholes: Erdőtelek 1, Kál 8, Kál 9, Kompolt 9 and Nagyút
1. The age of the Mollusca fauna consisting of aquatic and terrestrial species 
is Early Pleistocene. The detailed enumeration of the fauna of more than 40 
species can be found in the documentation stored in the National Geological 
Archives. Here only the species of greatest stratigraphic importance are men
tioned: N e u m a y r i a  c r a s s i t e s t a , the Early Pleistocene form of P l a n o r b i s  p l a n o r -  
b is ,  S o o s i a  d i o d o n t a  and C e p a e a  v i n d o b o n e n s i s .

Figure 3 shows the sequences of the boreholes in wich Quaternary mol
luscs were found.

Of these Erdőtelek-1 is a key borehole while the others were deepened 
for lignite exploration. On the basis of the faunal finds and the rock variations 
the boundary lines of the different members and units were traced and the 
cover of the lignite-bearing formation divided into four stratigraphic horizons.

So the layer sequences shown in the Figure can be correlated accordingly. It 
can be stated that at the end of the Late Pliocene-Early Pleistocene sedimentation 
tectonic movements followed and the areas elevated in the N were eroded.

T h e  S a j ó v ö l g y  G r a v e l  M e m b e r .  Here the 
Upper Pleistocene and Holocene gravels and sandy gravels covering the pre
sent-day valley bed of the rivers Zagyva, Tárná, Bodrog and Hernád, meande
ring in the mountains can be mentioned. After having left the mountain region 
and entering the plain, the alluvial deposits were spreaded attaining a thickness 
of more than 50 m at places, where the Sajóvölgy Gravel Member can be 
divided into two horizons. Eruptive rock detritus and redeposited rhyolite tuff 
can only be found scarcely in the material. Clay and sand layers can equally 
be found in both horizons. From these finer-grained deposits rich Mollusc fauna 
was collected and then determined by E. Krolopp, from the fpllowing bore
holes: Erdőtelek 1, Detk 32, Füzesabony 17, Füzesabony 19, Kál 5, Kál 6, Kál 
9, Kápolna 9, Kompolt 9, Vécs 29. Both aquatic and terrestrial species can be 
found in the fauna. The following species indicate a Late Pleistocene age: C o 
lu m e l l a  e d e n t u l a ,  C o l u m e l l a  c o lu m e l l a ,  V a l l o n ia  t e n u i l a b r i a ,  T r i c h i a  h i s p i d a .  
The Late Pleistocene age can be dated upon the absence of Early Pleistocene 
faunal elements, too.'

I n t r a - P l e i s t o c e n e  u n c o n f o r m i t y .  The intra- 
Pleistocene unconformity marking the base of the Sajóvölgy Gravel Member 
can be best disclosed in the area between Visonta and Mezőkövesd (Fig. 2). 
Here, the areal extent of the detritus accumulated at the foot of mountains is 
delimited by a tectonic line stretching in zigzags towards N. From its other
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Fig. 4. Geological section of the Eger brook line between Eger and Füzesabony 

1. Upper part of the Sajóvölgy Member, 2. Lower part of the Sajóvölgy Member, 3a. Visonta Member lying 
under the base level of. valley, 3b. Visonta Member deposited on hillsides, 4. Erdőtelek Member, 5a. Earlier 
Pliocene and Miocene rocks under the. base level of valley, 5b. Earlier Pliocene and Miocene rocks on hillsides; 
6. sketchy outlines of the hillsides, flanking the valley, 7. present-day surface of the base of valley, 8. intersection 

of the base level surfaces of the Sajóvölgy and Visonta members, 9. boundary, fault 
4. ábra. Földtani szelvény az Eger patak Eger és Füzesabony közötti szakaszáról 

1. Sajóvölgyi tagozat felső része, 2. Sajóvölgyi Tagozat alsó része, 3a. Visontai Tagozat a völgytalp alatt, 3b. 
Visontai Tagozat a domboldalakon települve, 4.. Erdőtelki Tagozat, 5a. idősebb pliocén és miocén kőzetek a 
völgytalp alatt, 5b. idősebb pliocén és miocén kőzetek a domboldalakon, 6. a völgyet kisérő domboldalak vázlatos 
körvonalai, 7. A jelenlegi völgytalp felszíne, 8. Sajóvölgyi és Visontai Tagozat talpának egymással metszése,

9. határvető
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side the debris cover was eroded. An other structure line striking WSW—ENE 
can be traced S of the villages of Mezőkövesd, Füzesabony and Kál. Along 
this latter fault the base level of the complex is recorded as downthrowri by 
50 m. The Sajóvölgy Gravelly Member, however, was not affected by the abo
ve-mentioned two dislocations. The different mode of occurrence of the pied
mont detritus and the younger brook deposits are shown in Fig. 4.

In this section figure not only the beds underlying .the base level of the 
valley but also, marked by broken line, the rocks of the hills flanking they 
valley on its both sides are also indicated. When comparing the two parts of



the figure it turns out that the debris cover on the valley sides is elevated 
over the present base level of the valley. Since, however, the base of the debris 
blanket is steeper than the base surface of the brook deposit, the two planes 
intersect each other. In the figure the point of intersection “0” shows the point 
wherefrom the debris blanket dives beneath the brook detritus in a southward 
direction. Fig. 4 shows the valley of Eger brook from Andornaktálya to Füzes
abony. The conditions are quite similar in the case of the Tarna brook between 
Verpelét and Kál and of the Hór brook between Bogács and Mezőkövesd.

Besides these valleys of bigger brooks there are also several smaller ones 
in the region. These, however, have not been cut down to the base of the 
piedmont debris blanket and do not transport gravel from more remote areas. 
The bottom of these minor channels is covered by redeposited loess and brown 
forest soil accumulated above blanket of the slope-forming detritus. (The up
permost 8 m of the classic Visonta exposure described by K r e t z o i  and P é c s i  
also belongs here).

Finally it could also be mentioned that the action of the intra-Pleistocene 
denudation can be evidenced not only in the foreland of the Mátra and Bükk 
Mts but also in more distant areas. Its impact can be especially well observable 
in the N parts of the basins where on the older (Middle and Lower Pleistocene) 
deposits younger (Würmian and Holocene) fluvial beds rest with angular and 
erosional unconformity. Between the Würmian and Mindelian tectonic disloca
tions were followed by areal erosion e.g. in the Vienna Basin ( T h e n iu s  1974), 
the northern part of the Little Hungarian Plain (P o s p is il  1978), the southern 
part of the Little Hungarian Plain ( J a s k ó  1990), in the valleys of rivers Zagyva 
and Sajó, ( J a s k ó  1991), and in the East Slovakian Plain ( B a n a c k y  1968, V a s - 
K O V S K Y  1977). Even in the central part of the Great Hungarian Plain, however, 
the Quaternary sedimentation was not continuous. In the thick sedimentary se
quences dated upon faunal evidences, there are significant stratigraphic gaps 
and boundaries marked by erosional and angular unconformities ( K r o l o p p  
1970, K r e t z o i — K r o l o p p  1972).
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A Mátra és a Bükk-hegység tövében számos lignitkutató fúrás mélyült. 
Ezek közül néhányból gazdag negyedidőszaki molluszka-fauna került elő. A 
Krolopp Endre által meghatározott faunát szolgáltató fúrások fekvése a 2. sz. 
ábrán látható, rétegoszlopaikat pedig a 3. sz. rajz tünteti fel. A visontai lignit
külfejtés gödörfalából előkerült ősgerinces csontok a fedőrétegek legfelső-plio- 
cén és alsó-pleisztocén korát tanúsítják. A felszíni feltárások és a fúrások ada
tainak összesítéséből a csatolt táblázaton lévő rétegsor állapítható meg.

A lignittelepes formáció felső része és a tarkaagyag formáció alsó része 
heteropikus fáciesei egymásnak. Közöttük nincs éles határ, fokozatosan mennek 
át egymásba. A különbségük az, hogy a tarkaagyagban már nincsenek számot
tevő lignittelepek, ritkák az ősmaradványok és az agyagrétegek vörös, lila, szür
ke és sárga foltosak lesznek. A tarkaagyag formáció és a lignites formáció az 
egész területen elterjedt és mindenütt egyforma, változatlan kifejlődésű.

A pliocén kor végén megváltoztak az ősföldrajzi viszonyok. Tagoltabbá vált 
a felszín domborzata és ennek következtében változatosabbá lettek az üledék
képződés körülményei is. így ugyanazon időben három egymástól eltérő kőzet
fajta keletkezett:

1. A meredek hegyoldalak tövében eruptív kőzetek durva törmeléke halmo
zódott fel, amelyet Visontai Eruptív Málladék Tagozatnak nevezünk.



2. A nagyobb folyóvölgyek torkolata előtt távolról odahordott kavicstömeg 
terült szét a síkságon. Ez a folyami eredetű lerakódás a Tiszapalkonyai Kavi
csos Tagozat.

3 . A fokozatosan besüllyedő medencékben édesvízi, tavi és ártéri agyag és 
homokrétegek váltakoznak egymással. Ez az Erdőtelki Agyag és Homok Tago
zat. A három heteropikus kőzetfácies oldalirányban (laterálisán) fokozatos át
menettel kapcsolódik egymáshoz.

A felső-pliocén—alsó-pleisztocén üledékképződés befejeztével tektonikus 
mozgásokra és kiemelkedő területrészek letarolódására került sor. Ezt követően 
rakódott le a felső-pleisztocén és holocén korú folyami lerakódás, amelyet Sa- 
jóvölgyi Kavics Tagozatnak nevezünk.

A 4. sz. ábrán látható a Visontai Eruptív Málladék Tagozat és az Erdőtelki 
Agyag és Homok Tagozat oldalirányú összekapcsolódása. A Sajóvölgyi Kavics 
Tagozat diszkordánsan fedi be őket.

A szelvényrajzon (4. sz. ábra) nemcsak a völgytalp alatti rétegek láthatók, 
hanem (szaggatott vonallal ábrázolva) jelezve vannak a völgyet két oldalról 
kísérő domboldalak képződményei is. A hegylábi málladéktakaró és a jelenkori 
patakhordalék lerakódását hosszú időköz választotta el egymástól. Ez idő alatt 
ment végbe a völgyek bevágódása a jelenlegi szintjükbe.

Az intrapleisztocén denudáció nemcsak a Mátra és a Bükk tövében mutat
ható ki. Ezelőtt már több szerző leírta a Bécsi-medence, a Kisalföld és a Ke- 
let-szlovákiaf-síkság-területéről is. «

1. táblázat

Az Alföld északi peremének felső-pliocén és negyeidöszaki képződményei

F ö l d t a n i
k o r K ő z e t f o r m á c i ó k

Holocén és felső
pleisztocén Lepusztulás Sajóvölgyi Kavics Tagozat (folyami)

Intrapleisztocén diszkordancia

Alsó-pleisztocén 
és legfelső-pliocén

Visontai Eruptív 
Málladék Tagozat 

(szárazföldi)

Tiszapalkonyai 
Kavicsos Tagozat 

(folyami)

Erdőtelki Agyag és 
Homok Tagozat (édes

vízi, tavi és ártéri)

Diszkordancia

Pliocén
Nagyalföldi Tarkaagyag Formáció (szárazföldi)

Mátra-bükkaljai Lignites Formáció (oszcillációs: csökkentsósvízi, 
édesvízi, tavi, mocsári)
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In the present study Permian scaphopods are first described from the Bükk Mts. 
From them conclusions can be drawn for the space of life and the conditions of 
burial, too. The more exact age dating of the fauna within the Permian is uncertain, 
however, the accompanying rich Gastropoda fauna is indicative of the Middle Permian 
and the deepest-situated horizons of the Upper Permian.

Introduction

In the course of the revision of the Permian collection of the Mátra 
Museum at Gyöngyös we have found a large amount of .Permian scaphopods 
collected is the Bükk Mts by F. Legányi. A great part of the scaphopod col
lection amounting to several thousand shells is fragmentary but some well-pre
served specimens can be also found.

Although no comparative data are at disposal, it is greatly probable that 
the quantity of the collected specimens means a paleontological speciality. 
From the Permian of the Bükk Mts no scaphopods have been known up to 
now. In Hungary, a few scaphopod were collected from the Mesozoic as rarities 
(oral information), while in the Cenozoic, especially in the Miocene, several 
species are known (J. Kókay 1966, L. Strausz 1964).

The evolution of the classis Scaphopoda known since the Cambrian is not 
dynamic. During the past the half billion years they were not abundant or 
ridely spread, that is to say, they were rather insignificant members of the 
living world regarding both quantity and the number of taxa. The literature, at 
any rate, suggests that in the new Paleozoic they must have had a flourishing 
period because most description refers to remains from this period, and the 
largest Scaphopoda species are also known from this age (W. K. Emerson 
1962). According to C. C. Branson’s data, 17 species are known from the 
Permian. All the species are endemic and are described from the very same 
locality.



Fig. 1. Geographical position of the Permian Scaphopoda-finding locality in Dezső-kő völgy
1. locality, 2. railway

1. ábra. A Dezső-kő völgyi perm Scaphopoda lelőhely földrajzi helyzete 
1. lelőhely, 2. vasút

Since from evolution-dynamical aspects it is a rather “conservative” spe
cies, this endemisme also points to the greatly unknown character of the tax
onomic criteria.

In can be observed that individual representatives of the rare fossil assem
blages are represented always by endemic species in the paleontological tax
onomy (Asterozoa, Ophiuroidea, etc.).

However, a great part of them is rather conservative, i.e. they are members 
of species of evolution-dynamically latent groups. The description of a species 
as endemic can surely be explained by the fact that the describes is ignorant 
of the other localities of occurrence of a given species which maybe is not to 
be found in the collection known by the concerned specialist whose knowledge 
is, anyhow, “endemic”.

The locality in the field of the material collected by L e g An y i is given as 
simply as “Dezső-kő völgy”. In the course of the necessary revision we have 
exactly localized the site: it is in a narrow, ravine-like hollow in the N part 
of the Dezső-kő völgy where in the otherwise S-W tending valley, there is an 
E-W part ca. 15 m long bordered by two sharp bends. Here several beds bear
ing frequent ilFpreseryed scaphopóds were found (Fig. 1 and 2).
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Fig. 2. Section of the Dezső-kő völgy 
2. ábra. A Dezső-kő völgyi lelőhely szelvénye

Here also some gastropods were found. Probably the richest gastropod-lo
cality of the Bükk Mts can also be found here. LEGÁNYI, as the first collector 
gathered the gastropods and scaphopods of the best state of preservation that 
got free from the rock in the best preservation natural way (Detre: Permian 
Gastropods of the Bükk Mts — in print).

The gastropods occurring together with the scaphopods refer to the earlier 
Late Permian age of the locality. Presumably the local Gastropoda-Scaphopoda 
facies is the deepest member of the Upper Permian limestone sequence of the 
Bükk Mts (DETRE, above-cited work).

Taxonomy

The taxonomy of the classis Scaphopoda, because of the rather similar 
morphology is very simple: The next, smaller taxonomic units of the class are



the families. The most detailed taxonomy of the scaphopods at all was given 
by E m e r so n  (1962). This taxonomy was also used as basis for the description 
of the specimens from the Bükk Mts. The morphological nomenclature was 
also taken over from the same author.

Classis: Scaphopoda BRONN, 1862
Familia: Dentaliidae GRAY, 1934
Genus: Plagioglypta PILSBRY et SHARP, 1897

P l a g i o g l y p t a  r o b u s t a  n. sp.
Plate I.

Derivatio nominis: The robust shape of the specimens belonging to the species.
Locus typicus: Bükk Mts, NE of Nagyvisnyó in the upper section of Dezső-kő völgy. (“De- 

zső-cliff valley”)
Stratum typicum: Probably the lower member of the Upper Permian “Bellerophone limestone”.

D e s c r i p t i o n :  The shell is of straight conical shape, its cross-section is 
circular, the vertical angle is 10—20°. The lenght of the well-preserved speci
mens is 15—20 mm, with a diameter of 3—7 mm (Fig. 3, 4, 5).

No longitudinal ornaments can be found, on the well-preserved specimens 
concentric ornaments can be observed.

The large specimens (above 10 cm) are all fragmentary and their posterior 
(anal) part is missing.

Species próxima: P l a g i o g l y p t a  h e r c ú l e a  (K o n in c k , 1863) (See
H a y a s a k a ’s) 1925 (classification of the Plagioglypta genus). From this the new 
species differs first of all with the greater values of the vertical angle; it is 
mor robust.

The P. h e r c ú l e a  was found in the Productus beds of Punjab (India) and 
in the Permo-Carboniferous in Bokhara.

Genus: Prodentalium YOUNG, 1942

? P r o d e n t a l i u m  sp.
Plate III

Some larger, 4—5-cm-long specimens can be classed here with more or 
less uncertainty.

Otherwise the genus is known ranging from the Devonian till the end of 
the Permian from America and Eurasia.

Familia: Siphonodentaliidae SARS, 1859
Genus: Siphonodentalium SARS, 1859

S i p h o n o d e n t a l i u m  sp.
Plate II

Smooth specimens of slightly arched skeleton can be classed here. The 
cross-section of . the skeleton is circular. On a few specimens, slight, concentric



Fig. 3. Distribution of the number of specimens of the Permian Scaphopoda taxa of Dezs<5-k<5 völgy 
1. Plagioglypta robusla n. sp. 844 specimens, 2. Siphonodentalium sp. 301 specimens, 3. ?Prodentalium sp.

15 specimens

3. ábra. A Dezs<5-k<5 völgyi perm Scaphopoda-taxonok egyedszámbeli megoszlása a meghatároz
ható példányok alapján

1. Plagioglypta robusta n. sp. 844 db, 2. Siphonodentalium sp. 301 db, 3. ? Prodentalium sp. 15 db

P O S T E R I O R  O R  A N A L  O R I F I C E

Fig. 4. “In vivo” position of Scaphopodae 
4. ábra. A Scaphopodák in vivo elhelyzkedése

ornaments can be observed. The earliest, so far known representative of the 
genus comes from the Eocene. Its occurrence in the Upper Permian of the 
Bükk Mts significantly increased the lifetime range of the genus.
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Fig. 5. Morphometric parameters of the Plagioglypta robusta n. sp. and the ? Prodentalium sp.
(in mm)

5. ábra. A Plagioglypta robusta n. sp. és a ? Prodentalium sp. morfometriai paraméterei
mm-ben

Paleoecology

Scaphopods are one of the most persistent organisms of the living world. 
The unchanged morphology implies an ecological invariability.



Scaphopods are ubiquist, mud-gluuting living creatures of the vagile ben
thos. They live penetrating in loose, fine sandy or muddy beds with infrequent 
moves. They feed mainly on foraminifers. Their abundant occurrence refers to 
slightly stirred water and the above-described sea bottom, from which the typical 
species of the hardground environment, e.g. brachipods, are missing. Primary 
criteria of their spreading are the above-mentioned sea-bottom circumstances.
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A bükk-hegységi permből mindezidáig ismeretlenek voltak a Scaphopodák. 
A gyöngyösi Mátra Múzeum gyűjteményében LegáNYI Ferenc gyűjtéséből si-



került nagy mennyiségű bükki perm Scaphopoda-maradványt találnunk. A szük
ségszerű reambuláció során sikerült a lelőhelyet pontosan megtalálni. A Dezső
ké völgy északi részében lévő szurdokszerű bevágásban. Itt több olyan mész
kőpadot találtunk, amelyben gyakoriak voltak rossz megtartású Scaphopodák 
(szelvény: lásd 1. ábra). Itt sikerült Gastropodákat is találni. Igen nagy való
színűséggel állíthatjuk, hogy ugyanitt található a Bükk-hegység leggazdagabb 
Gastropoda-lelőhelye is. (Detre Cs . 1993, sajtó alatt).

A Scaphopoda-gyűjtemény több ezer vázból áll, amelyek nagy része hiá
nyos, azonban több tökéletes, igen jó megtartású példányt is tartalmaz. A bükki 
perm anyag egy új fajba, s két nomenclatura aperta-taxonba sorolható. Tömeges 
előfordulásuk, itt is mint mindenütt, a finomhomokos—iszapos tengeraljzatra 
utal, amelyből hiányoznak „hardground” jellegzetes alakjai, mint például a Bra- 
chiopodák. Ez a gastropodás—scaphopodás biofácies a bükk-hegységi permben 
markánsan elkülönülő biofácies-típus.

A Scaphopoda-fauna a permen belül nem jelöl finomabb biokronológiai 
szintet, a Gastropoda-fauna a felső-perm alsó tagozatára utal.

P l a g i o g l y t a  r o b u s t a  n. sp.





1— 3  S i p h o n o d e n t a l i u m  sp.
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2, 4 — 9  S i p h o n o d e n t a l i u m  sp.
1 . ,  3  ? P r o d e n t a l i u m  sp.
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The study describes a new .Brachiopoda fauna collected in the area of Gánt 
(Vértes Mts). The most typical forms of the Brachiopoda fauna found in Upper Tri
assic dolomite is composed of several species of the genus Cruratula so far unknown 
in Hungary. These at the same time are index fossils of the Lower Carnian Cor- 
devolian and Julian substages. The Cruratula facies can be observed at several locali
ties of the Tethys region. The Gánt faunal site is one of the richest in brachiopods 
of the Triassic province.

In the course of the mapping preparatory work of the Central Range De
partment of the Hungarian Geological Survey preliminary perambulations were 
performed (L. Gyalog—G. Csillag), and two structural boreholes were deep
ened. (1990) in order to obtain information about the Middle—Upper Triassic 
dolomite sequence underlying Hauptdolomit. Borehole Csákvár Csá 2 was 
drilled to 240.0 m, while the Csá 3 is 332.5 m deep. The bed sequences were 
studied by L. Gyalog and G. Csillag. In the course of these preliminary 
operations in the large dolomite quarry at Gánt—Bányatelep and in borehole 
section Csá 3 a large amount of brachiopods was found and then determined 
by Cs. Detre (Fig. 1).

Of the dolomites of the Vértes Mts little has been published so far in the 
literature. Earlier these were also considered to be at large Hauptdolomit (H. 
Taeger 1909).

First Gy. Vigh (1934) mentioned probably Ladinian diploporic dolomite 
from the Csákberény area and cherty limestone overlying it. In the SE part of 
the Vértes Mts and NE part of the Bakony Mts (Iszka Hill vicinity) similar 
stratigraphic succession was indicated by J. Oravecz—E. Végh-N eubrandt 
(1961), and the units underlying Hauptdolomit were also depicted. (On their 
1:350 000- scaled map sketch the small scale does not permit a precise iden
tification).



Stratigraphic setting

During the execution of our field traverses no cherty limestone mentioned 
in the literature was found. The dolomite layers known from the two boreholes 
can be divided into six rock groups and the large dolomite, quarry and its 
vicinity in the Gánt—Bányatelep area can be correlated with a part of the 
borehole section Csá 3 (Figs. 2 and 3).
The bed sequence from dov^n upwards:

1 . Layered-thick-bedded dolomite: It was drilled in the lowermost 35-m- 
long part of borehole Csá 3 (295.6—332.5 m). Among the 0.4 to 1-m-thick 
creamy dolomite beds 0.1 to -15.0-cm-thick creamy, pink, lilac and yellow 
laminae can be observed.

2. Algal-laminated-brecciated and thick-bedded dolomite: It was explored 
by borehole Csá 3 in a real thickness of 190 m (85.3—296.5 m) while in the 
large dolomite quarry it comes to 140 m. In the quarry this is the rock group 
richest in brachiopods, which are also present in the corresponding part of the 
borehole section!

N

i— — i________i

Fig. 1. Location map shoving the borehole sites Csákvár Csá 2 and Csá 3 and Brachiopoda lo- 
• calities in the Gánt mining district

1. ábra. A csákvári Cs. 2. és Cs. 3. sz. fúrások,! valamint a Gánt-bányatelep környéki Brachio
poda lelőhelyek helyzete
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Fig: 2: The stratigraphic position of the borehole section Csá 2 and Csá 3 and that of the large

dolomite quarry and its vicinity
2. ábra. A csákvári Csá. 2. és Csá. 3. sz. fúrások, valamint a Gánt-bányatelepi nagy dolomitbá

nya és környéke rétegtani helyzete

According to the rate of the different beds, this sequence can be divided 
into four parts:

a) algal-Iaminated-thick-bedded dolomite: In the borehole, between 237.3— 
295.6 m, the 0.5—1.0 m thick the creamy, pinky and pale lilac coloured beds
0.5— 1.0 m thick alternate with 3-30-cm-thick algal laminae. Brachiopoda are 
also found therein.

b) Thick-bedded dolomite of fenestral structure: In the borehole (202.2— 
237.3 m), as included by 1 to 10-m-thick unstratified, thick-bedded yellow- 
lilac-creamy coloured rock intervals some 30 to 50 cm-thick unstratified, dis
turbed-structural beds with desiccation cracks, “bird’s eye” marks and at places 
with algal laminae, are present. Here the Brachiopoda, especially the C r u r a t u l a  
b e y r i c h i  and C . d a m e s i , are most frequent, and besides gastropods algal threads 
also appear.

c) Brecciated, bedded and thick-bedded dolomite: in the borehole (between 
124.0 and 202.2 m) the 5-20-m-thick lilac-grayish-pink-creamy multicoloured
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Fig. 3. Correlation of the beds drilled by borehole Csá 3 with these of the large dolomite quarry 
3. ábra. A Csá. 3. sz. fúrás és a nagy dolomitbánya rétegeinek párhuzamosítása

and brecciated sequence intervals are divided by 1 to 3-m-thick, creamy or 
light lilac-coloured beds. In the quarry the brecciated intervals are not common, 
and the sequence is only 30 m thick. Brachiopoda ( C r u r a l u t a  b e y r i c h i  and
C . d a m e s i )  are frequent also here (Fig. 4).

d) Algal-laminated, brecciated, thick-bedded dolomite: Within the borehole 
its thickness is ca. 35 rh (between 85.3—124.0) while in the mine it is ca. 50 
m thick. Pink-creamy banks (C member of the Lofer cycle) are alternating with 
lilac-yellowish sections (B member) of the same thickness. A lot of brachiopods 
can be found in the mine both at the bottom and the top of the sequence.

3. Dolomite with clay intercalations: In the borehole it is 60 m thick (be
tween 20.5 and 85.3 m), and in the dolomite quarry it exceeds 40 m (Fig. 5).

The green, red, white and altered intercalations are 20—30 cm thick in 
the mine, 5—10 cm in the. borehole but at some places they appear only as



Fig. 4. Densely-situated Brachiopoda sections and dissolved shells seen on the SW wall of the 
large dolomite quarry (thick-bedded dolomite strata)

4. ábra. Sűrűn elhelyezkedő Brachiopoda metszetek és kioldódott héjak a nagy dolomitbánya 
DNY-i falán (vastagpados dolomit rétegek)

coating. In the mine the textilre of the lower 15 m of the dolomite is similar 
to that of the underlying beds but above this interval it is of “limestone tex
ture”: greenish-grey or brown, micro cryptocrystalline, with nodular bed surface 
uneven by solution and coated by green clay.

Brachiopods occur both in the limestone-type dolomite and in its underly
ing horizon. In the borehole the above features are less apparent. In the upper 
part of the section brachiopods are crowded ( A d y g e l l a  j u d i c a  and C r u r a t u l a  
d a m e  s i ) .

In the upper part of the layer sequence no brachiopods were be found and 
that is why these will be only briefly discussed:

4. Lilac dolomite: The upper 20 m (to 20.5 m) of borehole Csá 3 and the 
lower 140 m (between 101.2 and 240 m) of borehole Csá 2 can be classed 
here. The general strike direction and dip angle of about 320/20, allows to 
calculate a thickness of 400—450 m. It is a lilac-yellow, brecciated and thick- 
bedded dolomite of fenestral structure with little, some-mm-thick greenish-red
dish clayey laminae in the upper part. As a stratigraphical unit it is called the 
“Gém-hegy sequence”.

5. Transitional beds: In borehole Csá 2 a 15-m-thick section can be found 
(between 83.6—101.2 m) in which light grey, creamy and lilac parts are alter-



Fig. 5. Clay-interbedded dolomite of the SW wall of the large dolomite quarry 
5. ábra. Az agyagbetelepüléses dolomit a nagy dolomitbánya DNY-i falán

nating with some 5—20-cm-thick porous, yellow dolomite intercalations. The 
upper boundary of the sequence is marked by the last lilac intercalation while 
the lower boundary can be traced by the lilac colour becoming predominant.

6. Hauptdolomit: It was crossed in the upper 83.6 m of the borehole section 
Csd 2. It is predominantly light-brown-creamy in colour, compact and in the 
lower part it is light gray-creamy. It is divided by thick lilac-yellow, flat, thinly 
laminated banks and breccial intercalations 5 to 15 cm thick (max. 1.5 m).

Biostratigraphic interpretation and stratigraphic correlation

An attempt was made to correlate this sequence with the Upper Triassic 
sequence of the Balaton Highland. The stratified dolomite (1) and the algal-lami- 
nated-brecciated-thick-bedded dolomite (2), based on the stratigraphic position, 
may correspond to the Kadirta Member of the Budaors Dolomite Formation.

The bulk of brachiopods were found in these beds. The brachiopods, are 
largely situated without any orientation in the rock. No nests i.e. marked group
ings can be observed in their dispersion. The overwhelming majority of the 
fossils are internal casts or imprints. Sometimes also strongly recrystallized 
shell remains and calcinated stubs of brachidium can also be found.



On some internal casts the imprint of brachidium can be observed. Re
garding dolomites, their state of preservation can be considered excellent. In 
the small quarry of the SW slope of Vaskapu-hegy that corresponds to the 
level of the laminated-bedded dolomite the fauna is Cordevolian, and within 
this it can be considered Lower Cordevolian (Fig. 6):

C r u r a t u l a  e u d o r a  (L a u b e )
C . f a u c e n s i s  (ROTHPLETZ)
C . b e y r i c h i  B it t n e r

“R h y n e h o n e l l a ” p i c h l e r i  BITTNER
“T e r e b r a t u l a ” d e b i l i s  BITTNER
On the SW wall of the great quarry of Gánt—Bányatelep, in almost each 

layer of the algal-laminated-brecciated-thick-bedded dolomite two Cruratula spe
cies are extremely frequent and some gastropods can be also found here. The 
fauna is enlisted below:

C r u r a t u l a  b e y r i c h i  BITTNER 
C . d a m e s i  BITTNER 
A m p h i c l i n a  a m o e n a  BITTNER 
“S p r i f e r i n a ” div. sp.
This faunal assemblage can be found W of the highway in the quarry at 

the E foot of the Disznó-hegy:
C r u r a t u l a  d a m e s i  B it t n e r  
“S p i r i f e r i n a "  cf. h a l o b i a r u m  BITTNER 
“S p i r i f e r i n a "  sp.
Brachiopod imprints were be also found in the corresponding horizon of 

borehole Csá 3 (from 268.8 m) but it was impossible to determine them.
The age of the sequences, on the basis of the C r u r a t u l a  b e y r i c h i  and

C. d a m e s i  ranges (Fig. 6) can be put to the Cordevolian—Julian.
The Lofer cycles are characteristic of the greater part of the layer 

sequence. In the (1—2a—2b) layers the rate of the B:C members is ca. 1:5. 
Above this the (2c) layer is homogeneous, then Lofer cycles follow again (2d) 
but here the rate of the B:C members is already 1:1. The clay-intercalated
dolomite (3) can be correlated with the Nosztor Limestone Member of the
Veszprém Marl Formation in the Balaton Highlands. This, besides the strati
graphic position, is also proved by the clay intercalations and the limestone- 
type texture. In the larger dolomite quarries Cruratulae are frequent also in 
this horizon:

C r u r a t u l a  b e y r i c h i  B it t n e r  
C .  d a m e s i  B it t n e r .
In borehole Csá 3 brachiopods were found in two samples from this 

horizon:
32.3 m: A d y g e l l a  j u l i c a  (BITTNER)

C r u r a t u l a  d a m e s i  BITTNER 
78.0 m: A d y g e l l a  j u l i c a  (B it t n e r )
The above faunal assemblage (the joint occurrence of A d y g e l l a  j u l i c a  and 

C r u r a t u l a  d a m e s i )  refer to the Julian Substage (Fig. 6).
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Fig. 6. Biochronocoenose of the Brachiopoda species of Gánt 
6. ábra. A gánti Brachiopoda fajok biochronocönózisa

The intercalations, the limestone-type texture and the lack of Lofer cycles 
indicate subtidal sedimentation.

From the lilac dolomite (4) (Gém Hill sequence) no fossils were found in 
the studied area. This sequence can be correlated with the Sédvölgy Member 
of the Ederics Formation of the Balaton Highlands.

Taxon-composition of the fauna and biostratigraphic conclusions

At the studied localities the Brachiopods are overwhelmingly abundant. 
Some Gastropod remains were found only in the large dolomite quarry E of 
Gánt—Bányatelep.

Within the Brachiopoda fauna the Cruratula genus is the predominant rep
resenting ca. 95 per cent of the fossils. Accordingly the whole brachiopodal 
sequence belongs to the “Cruratula biofacies” zone. It means that the predom
inance of the zone is strong everywhere and the representatives of the Cruratula 
genus can be found only scarcely in other faunal assemblages. The generation 
range of the Cruratula genus was the shortest in Triassic time: all its species 
were to have appeared, within the Carnian, to the Cordevolian and Julian sub
stages. The C. e u d o r a  and C .f a u c e n s i s  occurring also in the Gánt fauna are 
restricted exclusively to the Cordevolian (Fig. 6).

Biostratigraphic summary

The finding of new Brachiopoda localities in the Gdnt area allowed to 
have acquainted ourselves with species and biofacies so far unknown in Hun
gary. The newly found “Cruratula facies” is detectable in several Alpine lo
calities. It is known from the Little Carpathians, however, it has not yet been



studied there in details, or the pertinent results have remained unpublished 
till now.

From the N Caucasus it has been only mentioned. It seems probable that 
at all localities it is mainly bound to dolomitic lithofacies. The recognized 
Cruratula species are extremely good index fossils of the Cordevolian and 
Julian substages. This fact permits to say that our contribution is important to 
the knowledge of Triassic stratigraphy, not only of the area of study but of 
the whole Vértes Mts.

From the studied area also the Adygella julica Terebratulida (Dielas- 
matidae) that is rather frequent in the Carnian and is wide spread in the whole 
Thetys region. By summing up the newly obtained paleontological data it can 
be concluded that in the whole Thetys region a locality with exceptionally 
successive and selective Brachiopoda zonation have become known.

Paleontological descriptions

The systematic classification was carried out upon the work A g e r , D . 
et al. (1965).

Phylum: Brachiopoda DUMERIL, 1806
Classis: Articulata HUXLEY, 1869
Ordo: Spiriferida WAAGEN, 1883
Subordo: Spiriferidina WAAGEN, 1883
Superfamilia: Spiriferinacea DAVIDSON, 1884
Familia: Spiriferinidae DAVIDSON, 1884
Genus: Spiriferina D’ORBIGNY, 1847 (sensu lato)

" S p ir i f e r in a "  cf. h a l o b i a r u m  BITTNER, 1890 
(Plate II, Fig. 3a, 3b)

1890. S p i r i f e r i n a  h a l o b i a r u m  B it t n e r : p. 248, 276. (Taf. XIV, Figs 6—16)
It is the only specimen from the old quarry at Gant that cannot be fully 

extracted from the embedding rock.
The nearly equivalve shells and double umbo of nearly the same size can 

be observed. This feature is characteristic of this species only, regarding Spir- 
iferinae. Since no complete specimen is available, only the “nomenclature 
aperta” can be applied for determination.

The species, by the way, is known from the Cordevolian formations of the 
N Alps.

Ordo: Terebratulida WAAGEN, 1883 
Subordo: Terebratulidina WAAGEN, 1883 
Superfamilia: Terebratulacea GRAY, 1840 
Familia: Terebratulidae GRAY, 1840 
Superfamilia: Terebratulinae GRAY, 1840 
Genus: Terebratula MÜLLER, 1776 (sensu lato)



“T e r e b r a tu la "  d e b i l i s  B it t n e r , 1890  
(P late  I, F ig . 4 )

1890 . T e r e b r a t u l a  d e b i l i s  BITTNER: p. 6 1 .,  (T ab le I, F ig . 8 )
1910 . T e r e b r a t u l a  d e b i l i s  BlTTN; SlMIONESCU, p . 1 8 ., (F ig . 15)
1 9 2 0 . T e r e b r a t u l a  d e b i l i s  B it t n ; D ie n e r : p. 84 .

At least one specimen can surely be classed with this species collected 
from the old Vaskapu-hegy quarry. The specimen, with its dorsal shell, rests 
in the rock. Characteristic features are the rather long ventral valve and the 
great, ca. 1:2 rate of width and length. The contour of the ventral valve is 
slightly pentagonal. Besides this specimen, about some ten fragmentary remains 
also belong to this species.

The species has so far been known from the Lower Carnian formations of 
the S Alps and Dobrudja.

The measurable size of the well-preserved specimens are: Length: 15 mm, 
Width: 8 mm.

Superfamilia: Dielasmatacea SCHUCHERT, 1913
Familia: Dielasmatidae SCHUCHERT, 1913
Subfamilia: incerta
Genus: Cruratula BITTNER, 1890
B it t n e r ’s (1890) Cruratula genus may probably include some circles of 

forms genetically remote from each other. This is why the position of A g er  
et al. (1965, p. 772) taken up in the question of assigning the genus to a 
subfamilia has been uncertain.

The large majority of the Triassic Brachiopoda of the locality of Gánt 
belong to the species of this genus.

The exact taxonomic classification of the genus can be realized only after 
a genus revision embracing all the localities.

C r u r a t u l a  e u d o r a  (L a u b e , 1865 )

(Plate I, Figs. 1, 2)
1865 . W a l d h e i m i a  e u d o r a  L a u b e : p. 8 ., T af. X I , F ig . 12.
1886. A u l a c o t h y r i s  e u d o r a  L a u b e ; ROTHPLETZ: p. 84, 127.
1890. C r u r a t u l a  e u d o r a  LAUBE; BITTNER: p. 67, Taf. I, Fig. 11. Taf. VE, Fig. 27. 
1920. C r u r a t u l a  e u d o r a  L a u b e ; D ie n e r : p. 95. (cum syn.)

It is the most frequent Brachiopoda of the old small quarry. Several dozen 
specimens were found, though the intact specimens are scarce. No specimen 
has been found completely removable from the rock. The most typical mor
phological feature is the extremely large inclined ventral umbo, “beak” among 
the Cruratulae. The imprint of the wide, long brachidium running along almost 
the total length of the value can be seen on several specimens.

It is rather a terebratellid feature questioning the systematic classification 
of the Bittner genus into Terebratulidinae. To solve this problem, however, bet
ter preserved brachidiums are required. The shell is of slightly trigonal shape 
and its width exceeds its length. This is also a peculiar feature of Dielas-



madidae, comprising on additional factor of uncertainty regording the system
atic classification.

It is known from several localities of the S Alps, and can be considered 
a paraindex fossil of the Cordevolean T r a c h y c e r a s  a o n  zone.

In Hungary, it was found for the first time.

C r u r a t u l a  f a u c e n s i s  (ROTHPLETZ, 1886)
(Plate I, Figs. 3, 5)

1886. R h y n c h o n e l l a  f a u c e n s i s  ROTHPLETZ, p. 134, Taf. XIII, Figs 6, 9—11. 
1890. C r u r a t u l a  f a u c e n s i s  Rothpl. Bittner, p. 204, Taf. VII, Figs 21, 22. 
1920. C r u r a t u l a  f a u c e n s i s  Rothpl. Diener, p. 96. (cum syn.)

The two well-preserved specimens figured undoubtedly belong to this 
genus and probably some fractured specimens also belong to" here. All the 
specimens were found in the old quarry.

As with C. e u d o r a ,  their width exeeds their height, the contact line of the 
valves is, however, more rounded i.e. less trigonal.

The umbo is thinner, it is less protruding and inclined.
On the two well-preserved specimens the imprint of brachidium can be 

observed. This approximately runs down to half height of the valve, and is 
less wide than in the case of C. e u d o r a .  Accordingly, it is Terebratulid type 
rather than Terebratellid type.

Its range is restricted to the Cordevelean substage. So far it has been 
unknown in Hungary.

C r u r a t u l a  b y r i c h i  Bittner, 1890 
(Plate II, Fig. 1)

1890. C r u r a t u l a  b e y r i c h i  BITTNER: p. 201, Taf. VI, Figs 1—4.
1920. C r u r a t u l a  b e y r i c h i  Bittn . D iener: p. 94. (cum syn.)

It is the most frequent form of the Brachiopoda fauna of the large quarry 
at Gdnt. In the collection of fossils far several hundred specimens of this spe
cies have been identified, some of them with completely intact moulds.

Its external morphology resembles the typical, pentagonal contour of valve 
shells of Dielasmatidae. The shell is longer than it is width, and it is also less 
thick than C. e u d o r a  and the C. f a u c e n s i s .

The brachidium, according to the imprints, is thin, gracile, and runs down 
to the half of the shell length. The beak is short, not inclined and protruding.

The species has not been found so far in Hungary. It is known from the 
Cordevolian and Julian localities of the Alps, and from the dolomite formations 
of the Upper Ladinian, probably Cordevolian layers of the Little Carpathians 
(oral communication by J. Pevny). It is also known from the Cordevolian and 
Julian formations of the N Caucasus (see Dagis 1970, without paleontological 
description).



C r u r a t u l a  d a m e s i  BITTNER, 1890 
(Plate II, Fig. 2.)

1890. C r u r a t u l a  d a m e s i  BITTNER: p. 112, 113, 114, 203, Taf. VI, Figs 9—12.,
Taf. XXXVIII, Fig. 13.

1890. C r u r a t u l a  D a m e s i  BlTTN., DlENER: p. 95.
It is the second most freguent Brachiopoda species of the great quarry of 

Gdnt. From the material collected so far, together with some fragments prob
ably belonging to here and imprints of at least one hundred specimens have 
been examined. Completely intact mould, however, is not available yet. The 
outline of the frame is roundedly pentagonal, slightly elongated towards the 
umbo which is straightly protruding.

On some specimens the imprint of the brachidium can be studied. It is 
relatively wide and slighty extend over the half of the length of the valve. 
Practically it represents a transition between the brachidiums of terebratulid 
and the terebratellid types.

The species has been, so far, unknown in Hungary, although B it t n e r  
(1900, p. 11., Taf. I, Fig. 1.) describes a specimen from the Lower Carnian 
of the Balaton Highlands calling it C. sp. ind. aff. d a m e s i .

The species is known from the Cordevolian and Julian formations of the 
N Alps.
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FELSŐ-TRIÁSZ BRACHIOPODÁS DOLOMIT GÁNT KÖRNYÉKÉN
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T á r g y s z a v a k :  felső-triász, litofácies, biofácies, biosztratigráfia, faunalista, Bra-
chiopoda, új taxon, korreláció, Vértes hegység

A Vértes DK-i részén, Gánt—Csákvár térségében mélyfúrások és felszíni 
vizsgálatok során a fődolomit feküképződményeiből gazdag, szintjelző Brachi- 
opoda fauna került elő. Ennek segítségével a vizsgált terület rétegsorát párhu- 
zamosítottuk a balaton-felvidéki felső-triász rétegsorral.

Ezek az új Brachiopoda lelőhelyek Magyarországról eddig még le nem írt 
fajokat és biofáciest tártak elénk. A most megismert "cruratulás fácies" az Al
pokban, a Kis-Kárpátokban, az E-Kaukázusban ismert, mindenhol elsősorban 
dolomitos litofácieshez kapcsolódik. A megismert Cruratula fajok a cordevolei 
és juli alemeleteknek igen jó indexfosszíliái. A területről előkerült a karniban 
gyakori A d y g e l l a  j u l i c a  faj is.



Plate I — I. tábla

l a . ,  l b . ,  l e . .  I d .  C r u r a t u l a  e u d o r a  (L a u b e )

2 . C r u r a t u l a  e u d o r a  (L a u b e ) near um bo fragm ent 

3 a . ,  3 b . ,  3 c .  C r u r a t u la  f a u c e n s i s  (ROTHPLETZ)

4 .  “T e r e b h i t u l a ” d e b i l i s  BITTNER

5 a . ,  5 b . ,  5 c .  C r u r a t u l a  f a u c e n s i s  (ROTHPLETZ)





Plate II — II. tábla

l a . ,  l b . ,  l e . ,  I d .  C r u r a i u la  b e y r i c h i  B it t n e r  
2 a . ,  2 b . ,  2 c .  C r u r a t u l a  d a m e s i  BlTTNER 
3 a . ,  3 b .  “S p i r i f e r i n a ” c f. h a l o b i a r u m  BlTTNER 
4 .  “S p i r i f e r i n a ” sp.
5 a .  O m p h a l o p t y c h a  sp. im print.
5 b .  O m p h a l o p t y c h a  sp. m ould .
6 a . ,  6 b .  N a t i c e l l a  sp.

E n largem en t o f  figures: turice actu a l s iz e  
P hoto: M . PELLÉRDY
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More than one hundred years ego M. HANTKEN (1889, 1890) reported on the 
foraminiferous beds, called now as Tés Claymarl Formation. He also recognized the 
freshwater Chara remains and the so far unknown calcareous algae described then by 
W. DEECKE (1883) as Munieria baconica.

The exposure and its vicinity is the Orbitolina locality known for nearly 50 
years (NOSZKY, J. 1943, MAJZON, L. 1943, 1946, MÉHES, K. 1964). From the lami- 
lated-bedded -orbitolinite and the poorly preserved Orbitolinae that 'got' themselves 
free by weathering from the upper part of the Tés Claymarl, K. MÉHES described 
the species Orbitolina baconica MÉHES (1964). On the basis of angiosperm pollen 
grains, M. JUHÁSZ (1979) assigned the formation to the Middle Albanian. This well- 
known exposure was also shown to the participants of the 21st European Micro- 
paleontological Colloquium held in Hungary in 1989. The rather thin upper part of 
the section displays freshwater and marine beds of cyclic sedimentation, with re
worked, bad-preserved specimens of Munieria baconica and freshwater ostracods, 
medium-rich, well-preserved foraminifera fauna including the characteristic species 
Involutina hungarica (SIDÓ) and Choffatella decipiens SCHLUMBERGER in • the 
marine rocks. The study results of the biogenic limestone debris of A, B and C 
types collected during the colloquium from the upper part showing solifluction is 
described here.

Introduction

The study of one of the reference sections of the Tés Claymarl Formation 
discovered between Zirc—Borzavár more than 100 years ago, began in 1989, 
on the occasion of the 21st European Micropaleontological Coljoquium Held in 
Hungary. The exposure,can be found in the ravine Cigány-árok.



From here, i.e. from the vicinity of Zirc collected M. Hantken the so far 
unknown calcareous alga and sent the fossil to W. Deecke in Vienna, who 
described it as M u n i e r i a  b a c o n i c a  in 1883.

This is the first calcareous alga species that in spite of all misunderstand
ings found in literature is an endemic species known only from the Bakony 
Mts and its northern forelands. The exposure and its vicinity is a well-known 
Orbitolina locality for about 50 years.

History of research

The Cigány-árok profile is cut into a major superficial patch of rock of the Tés 
Claymarl Formation found W of Zirc on both sides of the road winding towards the 
village of Borzavár. It was also depicted on the geological map E 8 published in 
1880 (scale 1:144.000) marked by No. 20 in symbols as Lower Cretaceous 
foraminiferal clay and claymarl. The mapper must have been M. Hantken, however, 
his name does not appear on the sheet. He was the first to recognize the typical 
fossils of the locality (foraminifers, calcareous algae). He turned to W. Deecke for 
the description of the new calcareous algal species, and prepared the first lithobios- 
tratigraphic description of the Tés Claymarl (Munieria Marl) (1884), recognizing the 
ecological role of Chara jointly occurring with Munieria. The Cigány-árok and its 
vicinity (ecposures at Kő utca, at the end of the village, and at Tündérmajor to the 
west of it are Orbitolina localities known for about 50 years. First description of the 
orbitolinite in the laminated, thin-beded biogenic limestone of the upper part of the 
Tés Claymarl and of the large number of isolated Orbitolina species occuring in the 
marl itself was given by Noszky J. (1943), Majzon L. (1943) and Méhes K. (1964, 
1965) K. MÉHES described the species O rb i to l in a  b a c o n ic a  MÉHES (1964) from this 
site.

The palynomorphs of the Tés Clay marl Formation were studied by 
Juhász, M. (1979) who called the attention to the angiosperm pollen grains 
and their chronostratigraphic importance. The first detailed study of smaller 
foraminifers was carried out by SiDÓ, M. and Bodrogi, I. (in Császár, G. 
1986). Császár, G. and Bodrogi, I. 1985, in a study entiled “Munieria in the 
Cretaceous of Hungary” described the,calcareous algae of the formation, among 
others the new M u n i e r i a  g r a m b a s t i  Bystricky sarda Cherchi et al. subspecies.

A new species, M u n i e r i a  t e s e n s i s  spec. nov. was also described by them. 
A new orbitolinite occurence was described by Knauer, J. and Gellai, M. B. 
(1989) from the bauxite exploratory borehole section Csetény 25 drilled in the 
northern Bakony Mountains.

The Cigány-árok profile

The location of this profile is shown in Fig. 1 while the bed sequence 
and the microfaunal-floral composition can be seen in Fig. 2.



The Tés Claymarl Formation is lying unconformably on the Upper Aptian 
Tata Limestone Formation (crinoidal limestone) (C s á s z á r , G . ’s oral communication 
1989), however, the contact has not yet been recovered in the section referred to. 
On the other hand, in the Faluvégi quarry near the road to village of Borzavár and 
in front of the outcrop, the contact between the two formations is exposed. Here, in 
a sample (11.) taken from the weathered surface of the Tata Limestone, SiDÓ (1980) 
determined forams fauna in which there is a form indicating the Upper Aptian zone: 
H e d b e r g e l la  t r o c o id e a  (G a n d o l f j ) , H e d b e r g e l la  in f ra c re ta c e a  ( G l a e s s n e r ) ,  H e d b e r -  
g e l l a  s p . ,  G lo b ig e r in e l lo id e s  cf. a lg e r ia n u s  C u s h m a n  et T e n  D a m , G lo b ig e r in e l lo id e s  
sp . ,  T ic in e lla  sp . ,  T ex tu lar ia  sp . , Metazoa: Echinodermata, Spongia-colony, Spongia- 
spicule, Molluscan shell fragment

The sample (12.) from the base of the Tés Claymarl only contained redeposited 
microfauna of the Tata Limestone in which Munieria did not appeared yet

F ig . 1. Location map of Cigány-árok near Zirc —  1. á b ra . A  zirci Cigány-árok helyszínrajza 
J. The site of section — 1. A szelvény helye

Bed sequence

Of the 4 m thick incomplete section only the upper 2.2 was studied in 
details. Its lithological description has been given by C s à s z à r , G .  (1989. in 
manuscript). In the lowermost 40 cm of the section recovered yellowish-gray 
clay is found (sample 1), followed by brownish-grey marl, nodular marl (18 
cm, sample 2). Upon these it follows a yellowish-grey clay (22 cm, sample
3), then a yellowish-brown grey-spotted clay with detritus 2— 10 cm large in



Fig. 2. Fossils of the Tés Claymarl Formation (Zirc, Cigány-árok)
1. biogen limestone, 2. solifluction, 3. clay, 4. nodular claymarl, 5. plankton (PI.)

2. ábra. A Tési Agyagmárga Formáció fossziliái (Zirc, Cigány-árok)
1. biogén mészkő típusminták, 2. szoliflukció, 3. agyag, 4. gumós márga, 5. plankton (Pl.)

diameter and laminae of Orbitolina and Munieria limestone (110 cm, sample
4). The last part of the sequence is a 30-cm-thick ochre-coloured clay with 
Munieria and Orbitolina limestone debris with pieces 2—5 cm a large. The 
two uppermost situated show evidences of sliding, slumping and solifluction. 
On top of the latter Holocene accumulations appear.



Microfauna and flora

Samples were collected from layers 1—4 and from the detritus of biogenic 
limestone during the Colloquium (Types A, B and C), from the 1.0—1.5 m 
part of the section. Simultaneously with the study of foraminifers and calcare
ous algae, M. Monostori (Monostori—Bodrogi—CsAszAr, 1989) described 
the poorly preserved, reworked assemblage of freshwater ostracods (Fig. 2).

Foraminifers

In the foraminiferal assemblage composed of 16 species benthonic forms, 
more closely agglutinated benthonic ones prevail (10 species), mainly larger, 
Ammobaculites and Flabellamina species built of coarse cement material. The 
appearance and the number of specimens of C h o f f a t e l l a  d e c i p i e n s  Schlum- 
BERGER are conspicuous.

The calcareous benthonic group is represented by the taxa of Lagenidae, 
Patellina and Spirillina, living also in shallow waters, however, only P a t e l l i n a  
s u b c r e t a c e a  CUSHMAN et Alex, is more frequent. Each of the four samples 
shows a conspicuous difference from the others: sample 1 is poor in species, 
but it prevails therein I n v o l u t i n a  h u t i g a r i c a  (Sid6) and the globular primitive 
planktonic form of H e d b e r g e l l a  p l a n i s p i r a  (Tappan) of long time range, ap
pearing with the insets of the first marine ingressions, which is absent in the 
overlying nodular marl (sample 2), and at the same time it appears together 
with reworked specimens of M u n i e r i a  b a c o n i c a  DEECKE of bad state of pre
servation. The benthonic foraminiferal assemblage of sample 2 is rich in spe
cies but poor in specimens, merely P a t e l l i n a  s u b c r e t a c e a  Cushman et Alex
ander and C h o f f a t e l l a  d e c i p i e n s  SCHLUMBERGER are a bit more numerous 
(mean and few, respectively). Many poorly preserved, reworked M u n i e r i a  
b a c o n i c a  Deecke (Plate I, figs. 1, 5), a few enchinoid spines and some fish 
teeth are also present (Plate I, Fig. 9 and Plate IV, fig. 4). Sample 3 contains 
only reworked, badly preserved M u n i e r i a  b a c o n i c a , accompanied by a few 
H e d b e r g e l l a  p l a n i s p i r a  in sample 4 (Plate I, fig. 2).

During the field trips of the Colloquium I took sample from the biogenic 
limestone detritus embedded in the yellowish-brown, grey-spotted clay (from 
an interval ranging from 1.0 to 1.5 m), distinguishing three types (A, B and 
C) of the concerned rock upon microfaunal characteristics.

D e t r i t u s  o f  b i o g e n i c  l i m e s to n e ,  t y p e  A

The type in concern contains remains of Orbitolina, Involutina, Munieria, 
Bivalvia and Gastropoda, and is made of biosparite with coarse sparite matrix. 
The fossils are rounded, corroded and encrusted, but the segments of M u n i e r i a  
b a c o n i c a  m e  mostly integer and coated with thin, brown-colured, micritic sed
imentary crust (Plate II, Fig. 3). Orbitolinae are of different state of preserva
tion: they are in part fragmentary, forming intra-bioclasts, and partly they are



rounded without embryonic apparatus and marginal zone. Among them, an only 
one specimen has preserved its embryonic apparatus, enabling me to identify 
it with O r b i t o l i n a  ( M ) te x a n a  (Roemer) (Plate II, Fig. 1).

An assemblage of smaller bentonic Foraminifera

Here I n v o l u t i n a  h u n g a r i c a  (Sid6) is most characteristic, as occupying the 
second place in dominance behind Orbitolina in the faunula (Plate I, Fig.6; 
Plate II, Fig. 2; Plate IV, Fig. 3). Subordinate are Miliolinae (small-and-medi- 
um-sized Quinqueloculina, larger Q u i n q u e l o c u l i n a  r o b u s t a  NEAGU and H a u e r i n a  
sp. (Plate I, Fig. 10) are obserwable with limonite-coloured tests, moreover 
some F l a b e l l a m m i n a  sp. and M a r s s o n e l l a  sp. are also present. Plankton is rep- 
rezented by a single small H e d b e r g e l l a  sp. only.

Calcareous algae

Calcareous algae are reprezented by M u n i e r i a  b a c o n i c a  Deecke, M u n i e r i a  
g r a m b a s t i  BYSTRICKY, M a r i n e l l a  lu g e o n i  PFENDER, P a r a p h y l l u m  p r i m a e v u m  
Lemoine, rags of C o r a l l i n a c e a e ,  S a l p i n g o p o r e l l a  sp., Chara-gyrogonites, A c i c -  
u l a r i a  sp. (Plate I, Fig. 1), A c i c u l a r i a  e l o n g a t a  (CAROZZl) (Plate IV, Fig. 2) 
and R u s s o e l l a  sp. The first species is frequent and the fourth one medium- 
frequent; Aciculariae are relatively frequent and varied, whereas the resting 
taxa are sporadic.

Metazoa

Bivalvia, Gastropoda, Ostracoda, Bzyozoa, Echinoidea, Crinoidea and 
Serpula belong to here. Bivalvia are mostly Pachyodonta of thick shell, with 
them structured shell fragments of Radiolitidae also occur. All are stongly 
rounded, encrusted and corroded. Echinoidea (plates and spines). Gastropoda 
and Ostracoda are medium frequent. Some Crinoidea, Bryozoa and Spongia also 
appear.

Incertae sedis

Sporadic P i e n i n i a  o b l o n g a  MiSik and S t o m i o s p h a e r a  s p h a e r i c a  Bonet (det. 
by KNAUER, J.) are of concern.

Paleoenvironmental conditions

As for this, a shallow sub-littoral zone with heavy waring is presumed to 
have existed. The rock is of tempestite type. The freswater calcareous algae 
evidently are redeposited, and originating from sediments partly or completely 
consolidated, which had protected them against disintegration, fragmentation. 
The way of transport may have been short, too.

The concerned rock I consider as a base bed of the Zirc Limestone, pro
duced by a speedy transgression inundating the Zirc bay with an overwhelming



force, and reworking the freshwater clay derivable from an earlier-formed or 
heteropical facies.

Ecological factors

Normal salt content, warm and agitated water of the photic zone, good 
oxygen supply and muddy-sandy bottom are presumable for the concerned 
deposition, after taking into consideration the environmental demands of Orbi- 
tolinae living in tropical waters in symbiosis with Zooxantellae.

D e t r i t u s  o f  b i o g e n i c  l i m e s t o n e ,  t y p e  B

Serpulite

Serpulite is here limonitic, microsparite-spotted biogenic limestone with 
calcirudite matrix and overabundant Serpulidae fossils. The rock contains much 
limonitizing Fe mineral (? pyrite or marcasite) in spots and fine disperzion.

Serpulidae
(Phylum Annelida, ordo Sedentaria)

They are tube-dwelling worms, selecting their dwelling tubes from calcite 
and aragonite. Serpulidae are of high adaptability, stocking different habitats 
ranging from the continent to the deep sea, and displaying varied ways of 
living (sessile and vagile benthos, plankton) (GficzY, B. 1985, 1986). Part of 
them are “inbenthos” organisms living in the loose sediments (filter feeder, 
mud-glooting), while others can.move restrictedly, dragging themselves along 
on the sands of the backreef platform, as exemplified by the Section Jdsd 2 
of the Mesterhajag member of the Zirc Limestone. They also can grow on the 
solid bottom or encrusting skeletons of animals, living or dead. Some serpulids 
crowd sea bays, lagoons, and from patch reefs. Recent Serpulae are living in 
larger quantities along the outer margin of the continental threshold, where 
their skeletal fragments may amount to 10% in the carbonate fraction of the 
sediment. Tubes can grow at a velocity of 5 to 10 cm per year. Only a minor 
part of them are terrestrial, they are marine organisms in the main. When being 
“inbenthonic”, they are agents of active bioturbation, causing changes in the 
structure and chemism of the sediment.

Paleoenvironmental conditions

As for the serpulite of type B rock sample, a shallow sublitoral belt is 
considered for its depositional environment and, maybe, the pre-existence of 
patch reef can also be taken into account. The question needs further studies. 
Now the rock is interpreted as Serpula-bearing facies of the basal beds of the 
Zirc Limestone Formation.



The stratigraphic range of Serpulae

They are persistent organisms from the Cambrian to recent times.

D e t r i t u s  o f  b i o g e n i c  l i m e s t o n e ,  t y p e  C

C-type rock in detritus is a biogenic, M u n i e r i a  b a c o n i c a  bearing limestone, 
with fairly much sharp quartz grain and micritic matrix showing pathes and 
nests of limonite. The M u n i e r i a  th a l l i  stick together, and are of good state of 
preservation.

The detritus is derivable from the Munieria-bearing freshwater limestone 
closing the Tés Claymarl Formation. This limestone has turned to be eroded 
off, leaving behind nothing but detritus.

Paleoenvironment

Shallow, freshwater, coastal lagoons.

Ecological factors

On modern analogies of recent Chara related to Munieria, the latter may 
have lived in the shallow waters of coastal lagoons. Out of them, M u n i e r i a  
b a c o n i c a  is an endemic taxon appearing only in Hungary (Conrad, M. A. et 
Radoicic, R. 1971; Bystricky, J. 1976). Modern Chara organisms, assimilat
ing and of high light demand, are living in photic and clear waters, in shal
low-water, quiet and protected lagoons, and on the bottom covered with clay 
or fine sand, demanding photic, warm and hard water (Császár, G. et Bo
drogi, I. 1985). Regarding the water depth required by them, it is between a 
few centimeters and 5 to 30 meters, averaging 10 m (Wray, J. 1977; Hilter- 
MANN, H. et MÁDLER, H. 1977).

The iron mineral observed in thin sections may have been originally bacte
rial pyrite, the presence of which is indicative of rather anoxic stagnant water.

Age of the formation

The beds of the Tés Claymarl and of the detritus found in the upper part 
of our section are nearly of the same age.

Age of the Tés Claymarl in the reference section of Cigány-árok.

The Tés Claymarl and the . detritus of Munieria limestone collected from 
its upper bed Ño. 4 (detritus of C-type biogenic limestone) are as old as 
Middle Albian dated upon angiosperm by Juhász, M. (1977).

A similar or younger age is indicated by the species I n v o l u t i n a  h u n g a r i c a  
(SlDÓ, M. 1952) also indentified in the concerned formation, and being present 
at many localities, in similar stratigraphic horizons of the peri-Mediterranean 
province, too (Azema, J.—Chabrier, G.—Chauve, P. et Fourcade, E. 1979;



Moullade, M. et Peybernes, B. 1974; Reitner, J. 1987; Spain; Bouroullec, 
J. et Deloffre, R. 1976: France; Rey, J.—Bilotte, M.—Peybernes, B. 1977; 
Portugal), moreover it is known from Austria, the North Calcareous Alps and 
from the boulders of Urgonian limestone situated at the base of Gosan 
(Schlagintweit, F. 1987, 1990; Wagreich, M. et SCHLAGINTWEIT, F. 1990). 
It turned to be identified in Uppon Cenomanian and Lower Turonian beds 
(Galala Formation) of North Egypt by Kuss, J. et Malchus, N. (1989).

Age of the detritus of biogenic limestone of A and B types considered as 
base beds of the Zirc Limestone Formation.

In A-type pieces of Orbitolina limestone I identified Orbitolina (M) texana 
(Roemer, 1849) and, consequently, the base beds of the Zirc Limestone must 
have been formed at the end of Middle Albian time. According to Schroeder 
& Neumann (1985) Orbitolina (M) texana (Roemer) ranges from the Upper 
Aptian to the Middle Albian.

From a variety of this rock a little more rich in Orbitolina, MÉHES, K. 
determined O r b i t o l i n a  b a c o n i c a  Méhes, 1964, a new species with stratum 
ranged into the Upper Aptian. On the type specimens of Méhes’ collection, 
stored at the Museum of MÁFI, Görög, Á. (1990) made statistical analysis. 
Upon this, out of five type specimens with embryonic apparatus, four ones 
have been re-determined as beloging to O r b i t o l i n a  s u b c o n c a v a  LEYMERIE 1878, 
and another specimen has turned out to be O r b i t o l i n a  (M) t e x a n a  (ROEMER, 
1849).

O r b i t o l i n a  (M) s u b c o n c a v a  LEYMERIE ranges from the Upper Aptian into 
be Albian (Schroeder & Neumann, 1985). O r b i t o l i n a  a p e r t a  (Erman, 1854) 
appearing first in the Upper Albian, was not found in our exposure.

Correlation of the Orbitolina limestone (type A)

The rock in concern seems to be correlatable with the orbitolinite drilled 
by the bauxite exploratory borehole Csetény 25 (Knauer, J. and Gellai, M. 
B. 1989). The Csetény Limestone is detectable in the area between Zirc and 
Mór, and was also penetrated by coal exploration drillings around Dudar (D 
64, 81, 227, 245 and 248). The dark, argillaceous, at places nodular limestone 
has developed with unbroken sedimentation from the arenaceous closing beds 
of the Tés Claymarl as containing Munieria, Ostracoda and Ostraea remains. 
This limestone is similar also to the Orbitolina limestone found in the NW 
foreland of the Vértes Mountains. A great majority of Orbitolinae figured in 
photoplates 3—5 of the two authors are identical with Orbitolina (M) texana 
(Roemer) (axial and subaxial sections with marginal zones). Plate VII, photos 
1 and 2, moreover Plate VIII, photos 1 and 4 show I n v o l u t i n a  h u n g a r i c a  (SlDÓ 
L. 1952). H e n s o n i n a  l e n t i c u l a r i s  (Henson), owing to the revision made by 
Pillér and Schlagintweit (1990), has been put on the list of synonyms.
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T á r g y s z a v a k :  Tési Agyagmárga Formáció, középső-albai, mikrofauna, mikrofló-
ra, faunalista, Orbitolina, Munieria, őskömyezet, korreláció, Bakony

Több, mint 100 évvel első felismerése és térképi ábrázolása után 1989-ben 
került sor a Tési Agyagmárga F. Zirc—Borzavár közti nagyobb felszíni előfor
dulása egyik referncia szelvényének, a Cigány-árki szelvénynek feldolgozására 
és bemutatására a hazánkban megrendezett XXI. Európai Mikropaleontológiai 
Kollokvium alkalmából.

Erről a területről, Zirc környékéről gyűjtötte be és küldte el Hantken M. 
W. DEECKÉnek azt az ismeretlen mészalgát tartalmazó kőzetmintát, melyből De- 
ECKE 1883-ban a M u n i e r i a  b a c o n i c a  fajt leírta. Ez az első Magyarországról 
leírt mészalga, mely a szakirodalomban nyomon követhető számtalan félreértés 
ellenére endemikus édesvízi faj, csak a Bakonyból és ÉK-i előterérből ismert.

A Tési Agyagmárga Formáció diszkordánsan települ a felső apti Tatai 
Mészkő Formációra ( G l o b i g e r i n e l l o i d e s  a l g e r i a n u s  zóna, SlDó 1975), fedőjét



tetemes üledékhézaggal holocén képződmények alkotják, de konkrétan a cigá
nyárki szelvényben a Tési Agyagmárga Formáció és a Tatai Mészkő Formáció 
kontaktusa nincs feltárva, viszont a feltárással szemben, a Borz'avárra vivő műút 
mellett a Faluvégi kőfejtő feltárja a két formáció kontaktusát. A Tatai Mészkő 
mállott felszínéről vett mintából (11.) SlDó M. (1980) az alábbi Foraminifera 
faunát, határozta meg, melyben a felső apti zónajelző taxon is előfordul: H e d -  
b e r g e l l a  t r o c o i d e a  (Ga n d o lfi), H e d b e r g e l l a  i n f r a c r e t a c e a  (GLAESSNER), H e d -  
b e r g e l l a  s p . ,  G l o b i g e r i n e l l o i d e s  cf. a l g e r i a n u s  CUSHMAN et Ten D a m , G l o b i -  
g e r i n e l l o i d e s  s p . ,  T ic in e l la  s p . ,  T e x tu l a r ia  s p . ,  Metazoa: Echinodermata, Spon- 
gia-telep, Spongia-tű, Mollusca héjtöredék.

A Tési Agyagmárga bázisáról származó minta (12.) csak a Tatai Mészkő 
áthalmozott mikrofaunáját tartalmazta, melyben még nem jelentek meg a Mu- 
nieriák.

A fúrásokkal feltárt, édesvízi-brakkvízi-tengeri üledékekből álló ciklikus 
felépítésű sorozatból a feltárás csupán mintegy 4 m-t képvisel, melynek felső 
szakaszát vizsgáltuk. A 3-as réteg M . b a c o n i c a  tartalmú édesvízi agyag (2. áb
ra), az alatta települő 1. és 2. réteg tengeri foraminiferás gumós agyagmárga 
és agyag, áttelepített rosszmegtartású, édesvízi Ostarcodákkal (Monostori M. 
det.) és M u n i e r i a  b a c o n i c á v a l .  A 16 fajból álló Foraminifera együttesben a 
nagytermetű, durvahomokos házú Ammobaculites és Flabellammina fajok ural
kodnak. A fauna jellegzetes eleme a bonyolult felépítésű C h o f f a t e l l a  d e c i p i e n s  
Schlumb. és I n v o l u t i n a  h u n g a r i c a  (SlDÓ).

Az I n v o l u t i n a  h u n g a r i c a  fajt SlDó M. (1952) a tárgyalt formációból írta 
le és számos lelőhelyről azonosította (Sidó M. 1980). Sok hivatkozás bizonyítja 
a faj nagy földrajzi elterjedését (Perimediterrán-provincia, É-Afrika), első meg
jelenése a középső-albaira datálható összhangban Juhász M. (1979) adataival, 
aki zárvatermő pollenszemcsék alapján a formációt a középső-albaiba sorolta 
( C l a s s i p o l l i s  d e a k a e  zóna).

Megvizsgáltuk a szelvény felső másfél méretéből származó biogén mészkő 
törmeléket is, melynek 3 típusát (A, B, C) különítettük el: A., orbitolinás, in- 
volutinás, munieriás, molluszkás biopátit, B„ serpulit: féregjáratos, ostracodás 
biosparit, C., M u n i e r i a  b a c o n i c a  tartalmú intrabiomikrit. Az A-típusban orbito- 
linák figyelhetők meg (többségük erősen koptatott, peremi zóna- és embrionális 
apparátus nélküli), kisebb részükön még látható a permi zóna, így a Mezorbi- 
tolinákhoz sorolhatók, közülük egy példány fajra is határozható (2. tábla, 1. 
ábra) és az O r b i t o l i n a  (M )  t e x a n a  (Roemer) fajhoz sorolható, mely a lepusztult 
kőzettörmelék középső albai, vagy annál fiatalabb kora mellett szól. Kísérője: 
a Corallinaceae-hez tartozó P a r a p h y l l u m  p r i m a e v u m  Lemoine vörös alga.

A, B és C-típusú biogén mészkő korjelző index fossziliát nem tartalmazott.
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Plate I — I. tábla

1 . M u n i e r i a  b a c o n i c a  DEECKE 
Sample 2, SEM photo

30 X
2. H e d b e r g e l l a  p l a n i s p i r a  (Tappan)

Sample 4, SEM photo
300 X

3 .  A c i c u l a r i a  sp.
From the detritus of biogenic limestone, type A, bed No. 4, 1st thin sec
tion

136 X
4 .  P i e n i n i a  o b l o n g a  Borza et MiSik

From the detritus of biogenic limestone, type A, bed No. 4, 1st thin sec
tion

136 X
5. M u n i e r i a  b a c o n i c a  Deecke 

Sample 2, SEM photo
240 X

6 .  I n v o l u t i n a  h u n g a r i c a  (S-IDÓ)
From the detritus of biogenic limestone, type A, bed No. 4, 1st thin sec
tion

53 X
7. C h o f f a t e l l a  d e c i p i e n s  Schlumberger 

Sample 3, SEM photo
25 X

8 .  A m m o b a c u l i t e s  a g g l u t i n a n s  (D’Orbigny)
Sample 2, SEM photo

75 X
9. Fish tooth

Sample 2, SEM photo
650 X

1 0 .  H a u e r i n a  sp.
From the detritus of biogenic limestone, type A, bed No. 4, 1st thin sec
tion

136 X
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Plate II — II. tábla

1 . O r b i t o l i n a  ( M )  t e x a n a  (ROEMER)
From the detritus of biogenic limestone, type A, bed No. 4, 2st thin 
section

40 X
2 . I n v o l u t i n a  h u n g a r i c a  (SlDÓ)

From the detritus of biogenic limestone, type A, bed No. 4, 3st thin 
section

53 X
3 .  M u n i e r i a  b a c o n i c a  D eecke

From the detritus of biogenic limestone, Type C, bed No. 4, 4st thin 
section

20 X





Plate III — III. tábla

1—2. Serpulite
Detritus of Biogenic limestone type E 5th thin section





Plate IV —IV. tábla

1—3 .  Detritus of biogenic limestone type A (from sample 4)
1. P a r a p h y l l u m  p r i m a e v u m  Lemoine

1st thin section
53 X

2. A c i c u l a r i a  e l o n g a t a  (CAROZZI)
1st thin section

212 X
3 . Fish tooth

Sample 2, SEM photo
600 X

4 . Intrabiopatite
(Detritus of biogenic limestone type A from sample 4th):
F n v o lu t in a  h u n g a r i c a  (SIDÓ), M u n i e r i a  b a c o n i c a  Deecke, Orbitolina det
ritus, Ostracoda, Molluscan shell detritus, Rhodophytic shred





Plate V —V. tábla

1 .

2 .

3 - 4 .

Detritus of biogenic limestone type A, bed No. 4:
O r b i t o l i n a  ( M e z o r b i t o l i n a )  sp., M u n i e r i a  b a c o n i c a  Deecke, Gastropoda, 
Serpula, Molluscan shell detritus, 1st thin section

8 X
Detritus of biogenic limestone type B: serpulite, 5th thin section

8 X
Detritus of biogenic limestone type C, bed No. 4 
with M u n i e r i a  b a c o n i c a  DEECKE, 6th thin section

31 X
Detritus of biogenic limestone type B, bed No. 4:
Serpula Ostracoda

31 X
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The Zirci Limestone Fm. of the Northern Bakony, developed in Urgonian facies, 
belongs to the Upper Albian.'Stratotype sections of its three members — Eperkés
hegy Member, Mesterhajag Member, Gajavölgy Member — can be studied at the 
Eperkés-hegy and in the Jásd 2 and Bakonynána 1 outcrops.

ln  ̂the present paper the first occurrence of the Salpingoporella hasi CONRAD, 
RADOICIC & REY species in Hungary is identified from the Eperkés-hegy Member. 
The Orbitolina assemblage consists of Orbitolina (M.) gr. subconcava LEYMERIE, 
Orbitolina (M.) aperta (ERMAN). The Mesterhajag Member is characterized by the 
prasence of Orbitolina (C.) conica (D’ARCHIAC), while the youngest Gajavölgy Mem
ber contains Rotalipora appenninica (RENZ) Planomalina buxtorfi and Coskinolinella 
n.sp. The Salpingoporella species are missing from both of them. The Vimportalgae 
(Paraphyllum primaevum LEMOINE), Kymalithon belgicum (FOSLIE), Archae- 
olithothamnium rude LEMOINE are considered as new elements.

The Upper Albian index fossil of the southern margin of the Tethys, the Sal
pingoporella dinarica RADOICIC is lacking either in the Northern Bakony and the 
Villány platform fragments or in the Apátvarasd Limestone Fm, outcropping in al- 
lochtonous position inside the Vékény volcanosedimentary sequence of the Mecsek. 
On the contrary the Coskinolinella n.sp. is present in each of the three area mentioned 
above. Its description is under way.

Introduction

A study for revising the foraminiferal and calcareous-algal associations en
countered in the rocks of surface geological sections representing stratotype 
(Olaszfalu, Eperkés-hegy, Jásd 2, Bakonynána 1) of the Zirc Limestone Forma



tion and a field trip for demonstration were done at the request of the Hun
garian Geological Society on the occasion of the XXIth European Colloquium 
on Micropaleontology held in 1989 in Hungary.

F. H a u e r  (1861) was the first to identify this rock unit in the N Bakony 
Mountains near Bakonybél and Zirc, describing them as Zirc Beds and Lókút 
Beds of reef limestone facies assignable to the Gault. Their South-Alpine facies 
was first stated by G. S t a c h e  (1881—82), classifying the Caprotina-bearing 
limestone to the Neocomian. He also said this unit to be similar to the Schrat- 
tenkalk in Voralberg, near Geneve. The latest paper dealing in detail with the 
history of research of this formation, including its comprehensive description 
has been made by C s á s z á r  G. (1986). The location of profiles is shown in 
Fig. 1.

The visual, lithological description of each section and the geological co
lumns concerned as well as the related system of symbols applied have been 
taken over from C s á s z á r  G. (1986). No continuous stratotype sections of mem
ber rank of the Zirc Limestone Formation can be studied along the section 
lines concerned. The limiting superficial stratotype between the Zirc Limestone

A brief review of the history of research

Description of profiles

F ig . 1 . Localities of investigated profiles —  1 . á b r a . A  vizsgált szelvények helye 
l. Olaszfalu, Eperkés-hegy; 2. Jásd; 3. Bakonynána; 4. Hárskút



Formation and the underlying Tés Claymarl Formation has not been marked 
out yet.

O l a s z f a l u ,  E p e r k é s - h e g y  (E p e r k é s - h e g y  M e m b e r )

The stratotype profile of the lower member, referred to as Eperkés-hegy 
Member, of the Zirc Limestone Formation is exposed in a cliff atop the hill 
including its karstified continuation recovered (Fig. 3). For the site of the ex
posure, see Fig. 2.

F ig . 2 . Site of the exposure of Eperkés-hegy Member, Upper Zirc Limestone Formation, at Eper
kés-hegy near Olaszfalu

2 . á b ra . A  Zirci Mészkő Formáció alsó, Eperkés-hegyi Tagozatának helye az olaszfalui Eperkés
hegyen

D e s c r i p t i o n

A 26-m-thick unit of bioclast-bearing limestone with frequent rudistids 
(mainly Agriopleura species) is concerned here. The lower part of the rock is 
thick-bedded, whereas in the upper part the thick beds-are intercalated by thin 
ones.

In its upper part comprising the lower portion of the Mesterhajag Member, 
its transition into microfaunal limestone is also visible. As shown by thin sec
tion studies, a strongly homogenized, lithified cryptalgal material derivable 
from Rhodophyta being, in addition to rudistids, a main reef-building one is 
frequently encountered in almost all samples.

The results of microfaunal and the floral examination are shown in Fig. 4.

F o r a m i n i f e r s

Benthonic forms, large or of differentiated test, are prevailing. I n v o l u t i n a  
h u n g a r i c a  (S lD Ô ), N e z z a z a t i n e l l a  p i c a r d i  ( H e n s o n ) ,  N e z z a z a t a  s i m p l e x  O m a r a  
and D o b r o g e l i n a  ? a n g u l a t a  C A L V E Z  are noteworthy.



F ig . 3 . The stratotype profile of Eperkés-hegy Member, Zirc Limestone Formation, on the h ill
side of Eperkés-hegy near Olaszfalu

3 . á b ra . A  Zirci Mészkő Formáció Eperkés-hegyi Tagozatának sztratotípus szelvénye az Olasz
falu melleti Eperkés-hegyen

Planktonic elements are sporadical with presence restricted to the two lo
wer samples (samples 1 and 4) and sample 19. They are represented by H e d -  
b e r g e l l a  sp. and P r a e g l o b o t r u n c a n a  sp. The greatest number of specimens is 
exhibited by Textulariidae and C h a r e n t i a  c u v i l l i e r i  N e u m a n n , with their fre
quency maxima coinciding, in the lower part of the sequence, with the occur
rences of the large D i c y c l i n a  s c h l u m b e r g e r i  M U N IE R —C h a l m a s , ? C h o f f a t e l l a  
sp. N a u t i l o c u l i n a  cf. b r o n n i m a n n i  PEYBER N ES of differentiated makeup as well 
as the primitive Orbitolina-related taxa (Cuneolina, Sabaudia, Vercorsella).

Orbitolina are encountered in the upper part of the sequence. Of them, 
O r b i t o l i n a  (M )  s u b c o n c a v a  (L E Y M E R IE ) specimens have been identified (Plate 
V, Fig. 10).

The following taxa are not indicated in the microfaunal profile: C y c l o g y r a  
? sp., P s e u d o t r i l o c u l i n a  sp., H a p l o p h r a g m o i d e s  sp., G l o m o s p i r e l l a  sp., R e o p h a x  
sp., ? F l a b e l a m m i n a  sp., L e n t i c u l i n a  sp. and N u b e c u l a r i a  r e i c h e l i  R a t . Of 
them, the first taxon occurs in almost every sample, whereas the rest are spo
radical and can only be observed as encrustiqg the rounded and corroded shells 
of rudistids in a few of the last samples (samples 15, 5 and 21b). They all 
are transient forms.



Fig. 4. Results of microfaunal study of the lower interval of the Zirc Limestone Formation in
Eperkés-hegy at Olaszfalu

Geological log: I. Rudista, 2. small rudistids in clusters, 3. other bivalves, 4. gastropods, 5. sea urchinns, 6. 
Orbitolina, 7. corals, 8. Archaeolithothamnium, 9. oncoids, 10. oöids, 11. clay film; 0—25: number of strata; 

frequency: 1. sparse, 2. few, 3. mean, 4. frequent, 5. abundant

4. ábra. A Zirci Mészkő alsó szakaszának (Eperkés-hegyi Tagozat) mikrofauna vizsgálatának
eredménye

Rétegoszlop: 1. Rudista, 2. aprótermetű Rudista-kolónia, 3. egyéb kagyló, 4. csiga, 5. tengeri síin, 6. Orbitoli
na, 7. korall, 8. Archaeolithothamnium, 9. onkoid, 10. ooid, 11. agyagfilm; 0—25: rétegszám; gyakoriság: 1. 

szórványos, 2. kevés, 3. közepes, 4. gyakori, 5. tömeges

C a l c a r e o u s  a l g a e

S a l p i n g o p o r e l l a . h a s i  C o n r a d , R a d o ic ic  & R e y  including its fragments 
are observed in the lower part of the sequence (samples 0 through 5) and in 
samples 10 through 16 (Plate 1, Fig. 1 and Plate II, Fig. 2). Fragments of 
Salpingoporella observed in samples 0 through 5 is also likely to correspond 
to this species identified for the first time Hungary. Additional calcareous algal



taxa occurring sporadically and in small amounts are E t h e l i a  a l b a  P f e n d e r , 
D i v e r s o c a l l i s  u n d u la t u s  DRAGASTAN, A c i c u l a r i a  sp. and A r c h a e o l i t h o t h a m n i u m  
sp. The last two taxa occur in the upper part of the sequence (samples 22 and 
23), and their quantity is fair. The greater part of the lithified red algal deri
vatives are likely to have originated from Archeolithothamnium.

I n c e r t a e  s e d i s

It is represented by C a d o s i n a  sp., P i t h o n e l l a  o v á l i s  K a u f m a n n , P i t h o n e l l a  
cf. t r e j o i  B o n é t  sporadically, as well as B a c i n e l l a  i r r e g u l a r i s  R a d o i c i c  and 
L i t h o c o d i u m  sp. In a single sample (sample 15) C e r c i d i n a  s u p r a c r e t a c e a  V o g - 
ler (Det. R a d o i c i c )  is observed (Plate 7, Fig. 3).

M e t a z o a

Pachyodonta shells and other bivalves are frequent or abundant, whereas 
gastropods and crinoids are only observed here and there. P i e n i n i a  o b l o n g a  
M isik which is, according to R. Radoicic, an A l c y o n a r i a  s p i c u l e ,  non-algal 
remain (pers. comm.) is also sporadically observed.

S t r a t i g r a p h y

In regard to stratigraphy, the noteworthy species include I n v o l u t i n a  h u n g a -  
r i c a  SIDÓ and species of Nezzazatidae: N e z z a z a t i n e l l a  p i c a r d i  (HENSON), N e z -  
z a z a t a  s i m p l e x  OMARA, D o b r o g e l i n a  ( ? )  a n g u l a t a  CALVEZ, C u n e o l i n a  p a v o n i a  
( d ’ O r b i g n y ) ,  O r b i t o l i n a  s u b c o n c a v a  (LEYMERIE) and S a b a u d i a  c a p i t a t a  A r -  
n a u d - V a n n e a u . For their greater part, the occurrences are shown in Fig. 5. 
The author describing S a b a u d i a  c a p i t a t a  A r n a u d - V a n n e a e  deems that this 
species disappears from rocks of the Vercors platform in France in the Middle 
Albian ( A r n a u d - V a n n e a u  1978). In disfavour of the disappearing species, the 
appearing ones such as N e z z a z a t i n e l l a  p i c a r d i  (HENSON) and N e z z a z a t a  s i m p l e x  
O m a r a  entering in the Late Albian (Fig. 5) should be preferred. O r b i t o l i n a  
( M )  s u b c o n c a v a  ( L e y m e r i e ) is a species of long range (Late Aptian-Late Al
bian).

T h e  a g e  o f  th e  m e m b e r

B . P e y b e r n e s  (1979) has identified O r b i t o l i n a  ( O )  c o n c a v a  ( L a m a r c k ) 
and O r b i t o l i n a  ( M )  a p e r t a  ( E r m a n ) species from the locality Eperkés-hegy, 
without giving a sketch of profile or sampling site. K. M é h e s  (in C s á s z á r , 
G. 1986, a reference to pers. comm.) also deems that an occurrence of O r b i 
to l in a  ( 0 )  c o n c a v a  and O r b i t o l i n a  ( M )  a p e r t a  is concerned. According to 
S c h r o e d e r  and N e u m a n n  (1985) O r b i t o l i n a  ( O )  c o n c a v a  is a species appea
ring in the Early Cenomanian. However we have no evidence proving that the 
member in concern would be younger than the latest Albian. This is also sup
ported by the appearing Praeglobotruncana. O r b i t o l i n a  ( M )  a p e r t a  E r m a n  spe
cies has recently been identified by Görög, Á. (1990) in the youngest part of 
the sequence (bed 27, Mesterhajag Member). This also backs up our opinion.
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F ig . 5 . The chronological distribution of the major foraminiferal and calcareous algal species
of the Zirc Limestone Formation

5 . á b r a . A  Zirci Mészkő Formáció fontosabb foraminifera és mészalga fajainak időbeni elteijedése

P r o f i l e  J d s d  J  2  ( M e s t e r h a j a g  M e m b e r )

The Mesterhajag Member, of the Zirc Limestone Formation is exposed in 
the quarry of Jdsd (section marked J 2, Fig. 6).

The middle member of the Zirc Limestone Formation, referred to as Mes
terhajag Member, includes Orbitolina-bearing limestone, the lower fossiliferous 
horizon and the upper part of the microfaunal limestone. The lower part of 
the upper member (Gajavblgy Member) of the formation in concern can be



seen even today in the exposure. Rocks included in the Mesterhajag Member 
are rather difficult to separate, either macroscopically or microscopically, in 
the profile (Fig. 7, beds 0 through 10).

The light brown or grey, small-grained or, less frequently medium-grained 
limestone contains, in addition to small forams and Orbitolinae, only a few 
bivalves. The approx. 2-m-thick, so called lower fossiliferous level is a yello
wish-brown or greyish-brown, bioclast-bearing limestone consisting of beds 20 
to 50 cm thick. Rynchostreon occurs in mass in them. Worm tubes (S e r p u la  
sp.) and bivalves are also frequent. In addition, gastropods, enchinoids, corals 
and Orbitolinae can also be observed.

B e n th o n ic  f o r a m in i f e r s

Out of the 36 taxa shown in the microfauna table (Fig. 7), one-third of 
the taxa can be identified to the level of species. They are well preserved. 
The fauna features the dominance of arenaceous benthos (18 taxa, of which 8 
can be determinded to the level of species). Included in them are Orbitolinae 
which are of greatest importance for stratigraphy. They are as follows: 

O r b i to l in a  (C o n ic o r b i to l in a ) c o n ic a  (D ’ARCHIAC)
O r b i to l in a  (M .)  a p e r ta  (Erman)
O r b i to l in a  (M .)  cf. s u b c o n c a v a  (LEYMERIE)

Accessorial ones are as follows:
N e z z a z a t a  s im p le x  Omara
V e r c o s e l la  cf. s c a r s e l la i  Arnaud-Vanneau
D o b r o g e l in a  ( ? )  a n g u la ta  Calvez
Textulariidae have the greatest number of specimens which is, in the lower 

part of the sequence, parallel with the poorly-preserved, fragmental, rounded 
O r b i to l in a  sp. and the maximum number of individuals of Miliolina.

P la n k to n ic  f o r a m in i f e r s

They are represented by transient-type H e d b e r g e l la  div. sp., G lo b ig e r in e l -  
lo id e s  sp., and F a v u s e l la  w a s h i te n s i s  (Carsey).

It is only the species of the Hedbergella genus that have a comparatively 
great number of specimens.

C a lc a r e o u s  a lg a e

They are represented by C o r a l l in a c e a e  o f  V im p o r t  f a c i e s :  

A c h a e o l i th o th a m n iu m  r u d e  (Lemoine)
K y m a l i th o n  b e lg ic u m  FOSLIE 
P a r a p h y l lu m  p r im a e v u m  (LEMOINE)

T h e  a g e  o f  th e  M e s te r h a ja g  M e m b e r

B. PEYBERNES (1977, 1979) has assigned this member to the O r b i to l in a  
( 0 . )  c o n c a v a  Z o n e , dating its age as Late Albian (Vraconian). However, accor
ding to M. N eumann and R. Schroeder (1981), and R. Schroeder and M. 
Neumann (1985) O r b i to l in a  ( 0 . )  c o n c a v a  appeared not in the Late Albian but



Fig. 6. The site of profile Jásd 2 of the middle Mesterhajag Member of Zirc Limestone
Formation

6. ábra. A Zirci Mészkő Formáció középső, Mesterhajagi Tagozatának helye a Jásd 2
szelvényben

later in Early Cenomanian time. The combined occurrence of O r b ito l in a  (M .)  
a p e r t a  a n d  O r b i to l in a  ( C .)  c o n ic a  indicates a Vraconian age (BODROGI, I. 
1989). This is also supported by the presence of R o ta l ip o r a  sp. and P r a e g lo -  
b o tr u n c a n a  sp. in the Gajavölgy Member (in the lower part of the member) 
of the profile as well as by R o ta l ip o r a  a p p e n in ic a  (R e n z ) (B o d r o g i, I. 1989) 
identified in the upper part of the member, in the adjacent profile Bakonynána, 
which gives an Early Vraconian date to the member (Plate VII, Fig. 1).

K. M é h e s  (1964) has described a new subspecies from an exposure of 
“Orbitolina-bearing Limestone” around Hárskút, referring to it as O r b ito l in a  
te x a n a  la ta  MÉHES, 1964. After studying the thin section Inv. No. K. 443 gu
arded in the Collection of the Hungarian Geological Survey, the holotype has 
been reassigned to O r b i to l in a  (M .)  a p e r ta  (E r m a n ) species a photo of which 
is enclosed in this paper (Plate IV, Fig. 3). P a r a p h y l lu m  p r im a e v u m  (LEMOINE) 
red alga is frequently observed as an accompanying form.

T h e  lo w e r  p a r t  o f  th e  G a ja v ö lg y  M e m b e r  ( B e d s  11—1 )

This rock overlies with unconformity the karstified surface of the Mester
hajag Member of the Zirc Limestone. Its lower, 20-cm-thick part contains li
mestone rich in glauconite, and glauconitic marl with slightly rounded pebbles 
of the older members of the Zirc Limestone, as well as chert nodules. This 
lower horizon consists of clayfilm- intersected, 20-to 60-cm-thick beds which 
are grey, greenish-grey, silty, fine-sandy and glauconitic, with a sand content 
decreasing upwards, and with carbonized plant fragments, and a large amount 
of Serpula and Echinoidea detritus. Intensive bioturbation and a great number 
of trace fossils are also observable therein.
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Fig. 7. The results of microfaunal study of profile Jasd 2, middle interval (Mesterhajag Mem
ber) of the Zirc Limestone Formation

Geological log: I. alien calcareous sand, 2. glaukonite, 3. glaukonitic cavity infilling, 4. fossiliferous limestone 
elastics in glaukonitic limestone, 5. clay intercalations, 6. fractured and clay-filmed internal structure, 7. worm- 
tracks, 8. calcareous worm-tubes, 9. Orbitolina, 10. corals, 11. gastropods, 12. bivalves, 13. carbonized plant 
remains, 14. sea urchins, 15. pyrite and limonite nodules, 1—20: number of strata; frequency: 1. sparse, 2. few,

3. mean, 4. frequent, 5. abundant

7, ábra. A Zirci Mészkő Formáció középső szakaszának (Mesterhajagi Tagozat) mikrofauna 
vizsgálati eredményei a Jásd 2 szelvényben

Rétegoszlop: 1. idegen mészhomok, 2. glaukonit, 3. glaukonitos üregkitöltés, 4. faunatartalmú mészkőtörmelék 
glaukonitos mészkőben, 5. agyagközbetelepülés, 6. repedezett agyagfilmes szerkezet, 7. féregjárat, 8. meszes 
féregcső, 9. Orbitolina, 10. korall, 11. csiga, 12. kagyló, 13. szeneseden növénymaradvány, 14. tengeri sün, 15. 
pirit- és limonitgumók, 1—20: rétegszám; gyakoriság: 1. szórványos, 2. kevés, 3. közepes, 4. gyakori, 5. sok



B e n th o n ic  f o r a m in i f e r s

The benthonic foraminiferal assemblage is shown in Fig. 7. No remarkable 
difference from that of the Mesterhajag Member is experienced. S a b a u d ia  m i-  
n u ta  (H o f k e r ) has a somewhat greater number of specimens. Orbitolina can 
only be observed in fragments.

P la n k to n ic  f o r a m in i f e r s

They are represented mainly by Hedbergella species (planispira, infracre- 
tacea, delrioensis). Their number of specimens shows a tendency of increasing 
upwards in the profile. F a v u s e l la  w a s h i te n s i s ,  P r a e g lo b o tr u n c a n a  sp. and R o -  
ta l ip o r a  sp. (beds 4-5) are only encountered sporadically.

C a lc a r e o u s  a lg a e

P a r a p ly l lu m  p r im a e v u m  LEMOINE

I n c e r ta e  s e d i s

C a lc i s p h a e r u la  in n o m in a ta  BONET with its amount showing a rapid incre
ase in sample to sample in the upper part of the sequence. In samples from 
the uppermost part it is frequent or abundant.

M e ta z o a n

Ostrea, Serpula, Gastropoda, Ostracoda, Holothuroidea. The first three taxa 
are frequent.

T h e  a g e  o f  th e  lo w e r  p a r t  o f  th e  G a ja v o lg y  M e m b e r

According to the occurrences of P r a e g lo b o tr u n c a n a  sp. and R o ta l ip o r a  sp., 
the age of the concerned horizon can be dated as Late Albian, and more clo
sely, as Early Vraconian.

P r o f i le  B a k o n y n d n a  1 ( T h e  b o u n d a r y  s t r a to t y p e  b e tw e e n  th e  G a ja v o lg y  
M e m b e r  o f  th e  Z ir c  L im e s to n e  a n d  th e  P d n z e s k t i t  M a r l)

The site of the profile is shown in Fig. 8.
The section dealt with here constitutes the boundary stratotype between 

the Gajavolgy Member of the Zirc Limestone and the P6nzeskut Marl (Fig. 9).
An abandoned small quarry found in the valley of the brook Gaja-patak, 

in a cut of forest logging road is a protected exposure now. This profile rep
resents tabular limestone beneath the Penzeskut Marl, its thickness being appr. 
5m down to the lower fossiliferous horizon. Each limestone bed has a thickness 
of 15 to 40 cm. They are light brown, light grey. Their texture is small- or 
medium-grained, with a glauconite content increasing upwards. Carbonized 
plant remains, sporadically chert nodules or some chert pebbles are also ob
served. In the upper part inclined bedding, intensive bioturbation, and a great 
number of trace fossils are observed together with a large amount of calcareous



sand grains transported from the eroded older part of the Zirc Limestone (Ra- 
vasz-Baranyi, L. in Császár et al. 1983). The Pénzeskút Marl grades out of 
it more or less continuously, with the limestone becoming nodular and with a 
rapid increase of glauconite content. The stratigraphy based on planktonic fo-

Fig. 8. The position of the Gajavölgy Member of the Zirc Limestone Formation in profile Ba-
konynána 1

8. ábra. A Zirci Mészkő Formáció felső, Gajavölgyi Tagozatának helye a Bakonynána 1 szel
vényben

raminifers of the Pénzeskút Marl has recently been discussed in a monograph 
by the author (Bodrogi, I. 1989).

F o r a m in if e r s

An assemblage dominated by calcareous benthons and plankton (Plates VI 
and VII).

C a lc a r e o u s  a lg a e

A r c h a e o l i th o th a m n iu m  r u d e  LEMOINE 
K y m a l i th o n  b e lg ic u m  (FOSLIE)
P a r a p h y l lu m  p r im a e v u m  LEMOINE

I n c e r ta e  s e d i s

C a lc i s p h a e r u la  in n o m in a ta  BONÉT is dominant. It occurs even in mass in 
the Pénzeskút marl. P ith o n e l la  o v á l i s  (Kaufmann) is sporadically encountered. 
C a d o s in a  c a l lo s a  Knauer (Plate VII, Fig. 10) and another C a d o s in a  sp. nov. 
(det. Knauer, J.) appears in the lower part of the Pénzeskút Marl.

S tr a t ig r a p h y

The appearance of planktons as listed below is of great importance for 
stratigraphy:

P la n o m a l ia  b u x to r f i (Gandolfi)
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Fig. 9. The results of microfaunal study of profile Bakonynána 1, boundary stratotype of the 

Zirc Limestone Formation and the Pénzeskút Marl Formation 
Geological log: I. soil, 2. talus, 3. limestone with clay film, 4. nodular limestone, 5. clay, claymarl and marl, 
6. calcareous marl and marl (nodular), 7. intraclasts; 1—26: number of strata; frequency: 1. sparse, 2. a few,

3. mean, 4. frequent, 5. abudant

9. ábra. A Zirci Mészkő Formáció és a Pénzeskúti Márga Formáció Bakonynána 1 határsztra- 
totípus szelvényének mikrofauna vizsgálati eredményei 

Rétegsor: 1. talaj, 2. lejtőtörmelék, 3. agyagfilmes mészkő, 4. gumós mészkő, 5. agyag, agyagmárga, 6. mész- 
márga, gumós márga, 7. intraklasztok; 1—26: rétegszám; gyakoriság: 1. szórványos, 2. kevés, 3. közepes,

4. gyakori, 5. tömeges

R o ta l ip o r a  t i c in e n s is  (G a NDOLFI)
R o ta l ip o r a  a p p e n in ic a  (R e n z )
P r a e g lo b o t r u n c a n a  s te p h a n i  (G a n d o l f i)
A new taxon enlisted in the group of calcareous benthos is represented by 

N e z z a z a t a  gr. c o n ic a  (S m o u t h ) (Plate I, Fig. 4). A new species in the group



of arenaceous benthonic forms is C o s k in o l in e l la  sp. nov., identified from the 
exposure for the first time (Plate VI, Figs. 1 through 3).

T h e  a g e  o f  th e  G a ja v ö lg y  M e m b e r  in  p r o f i l e  B a k o n y n á n a  1

Ammonites species identified by Noszky, J. (1966), later by Scholtz, G. 
(1973, 1974, 1979) and Horváth, A. (1985) in the immediate cover of the 
member, the upper fossiliferous horizon found at the base of the Pénzeskút 
Marl Formation are as follows:

S to l i c z k a ia  d is p a r  D’ORBIGNY
S to l ic z k a ia  d is p a r  b la n c h e t t i (PICT, et CAMP.)
A n is o c e r a s  (A .)  a r m a tu m  (Sow.)
On the basis of the above-listed species the age of the sequence has been 

dated to be as old as Early Vraconian and assigned to Stoliczkaia dispar blan
chetti subzone of Stoliczkaia dispar zone.

The age of the sequence assigned to the R o ta l ip o r a  t i c in e n s i s  — P la n o -  
m a lia  b u x to r f i subzone, the lower subzone of the R o ta l ip o r a  a p p e n in ic a  interval 
zone corresponding to the S to l ic z k a ia  d i s p a r  zone is dated to be as old as Late 
Albian, more precisely, Early Vraconian. R o ta l ip o r a  a p p e n in ic a  (Renz) can be 
identified first in bed 23 of the sequence (Plate VII, Fig. 1).

In the Bakonynána profile the overlying bed of the Gajavölgy Member, 
the lower part of the Pénzeskút marl is also assigned to the Stoliczkaia dispar 
blanchetti subzone, or to the R . t i c in e n s is  — P I . b u x to r f i subzones of the cor
responding R o ta l ip o r a  a p p e n in ic a  zone and is also considered to be Early Vra
conian in age.

Faunal relationship

There is a faunal relationship with the Urgonian of the Villány Mts (Nagy- 
harsány Limestone Formation) and the Apátvarasd Limestone in the Mecsek 
Mts. This relationship is mainly indicated by the common Orbitolina species 
or Orbitolina-related species.

T h e V illá n y  M ts  a n d  th e i r  S E  F o r e la n d

From the youngest middle and older Late Albian interval of borehole Lippó 
2, which is in inverse position as proved by microfaunal data O r b i to l in a  (M .)  
te x a n a  (Roemer) and 0 .  (M .)  s u b c o n c a v a  (Leymerie) species have been iden
tified by the author Bodrogi, I. (1987). The sequences of the Beremend quarry 
and the Urgonian Tenkes-hegy Limestone also contain O. (M.) texana. The red 
neptunian dykes found in the latter contains fragments of C o s k in o l in e l la  n . sp. 
bearing Bakonynána crinoidal limestone, the Rotalipora appeninica- and F a v u -  
s e l la  w a s h i t e n s i s  bearing intraclasts of the Bisse Marl and the detritus of the
O . (M .)  ta x a n a  bearing Urgonian limestone.

In the two areas both the Urgonian limestone and the overlying marl are 
of similar age and facies and have similar microfaunal assemblage.



M e c s e k  M ts

In the Vékény valley-head, at the southern contact of the Turanian Vékény 
Marl, in the diabase- detrital crinoidal Apátvarasd Limestone pressed tectoni
cally into the marl, sections of the new Coskinolinella species as well as of 
the C o s k in o l in e l la  n a v a r r o e n s is  Ramirez Del Pozo species described from the 
Late Albian Urgonian Limestone in the Spanish-French Pyrenean can be re
cognized. The Hedbergella bearing, F a v u s e l la  w a s h i te n s i s  containing pelagic 
Bisse marl accompanied by diabase detritus can also be recognized here as 
pressed into the Turanian marl.

A  w id e r  e n v ir o n m e n t

B. Peybernes and M. A. Conrad (1977, 1979) were the first to reveal 
the similarities of the Urgonian limestone sequences in Hungary with the si
milar rocks in the Pyrenean. My studies of foraminifers and calcareous algae 
in the 80’s exhibited a close relationship with the Outer Dinarides (Velic 
1988) and the Gargano platform (Luperto-Sinni 1986). Similar relationships 
with the platform in Bulgaria and Greece can also be recognized (pers. comm, 
by S. Monopolis, 1992). Besides faunal and floristic similarities, however, 
there is a significant difference: S a lp in g o p o r e l la  d in a r ic a  RADOICIC does not 
occur in the Urgonian Limestones, neither of the Bakony, nor of the Villány 
and Mecsek Hills. However, the Schrattenkalk of Vorarlberg, in contrast with 
the opinion of G. Stäche (1881—82), only shows similarities in facial features. 
In regard to its age (Barremian—Early Aptian) it considerably differs from the 
facies of Bakony. A paper on a comparative foraminiferal calcareous algal exa
mination of the Nagyharsány Limestone and the Rhomberg profiles of the Vo
rarlberg Schrattenkalk has gone to press (Bodrogi—Bóna—Lobitzer 
in press).
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Formáció

A Magyarhoni Földtani Társulat felkérésére végeztem el a Zirci Mészkő 
Formáció felszíni sztratotípus szelvényei (Olaszfalu Eperkéshegy, Jásd 2, Ba- 
konynána 1) foraminifera és mészalga társulásainak revízióját és mutattam be 
a 1989-ben hazánkban megrendezett XXI. Európai Mikropaleontológiai Kollok
viumon. A rendezvény során végzett további gyűjtéssel kiegészített vizsgálati 
eredményeket és konklúziókat az alábbiakban foglalom össze:

1 . A Zirci Mészkő Fm. tagozatrangú felszíni sztratotípus szelvényei folya
matos szelvényben nem tanulmányozhatók. A Zirci Mészkő legidősebb tagozata 
(Eperkéshegyi T.) és a fekü Tési Agyagmárga felszíni határsztratotípusa nincs 
kijelölve és nincs megvizsgálva.

2. A legidősebb Eperkéshegyi Tagozat zátonyképzdőményt, a középső Mes- 
terhajagi Tagozat háttéri lagúnát és platform-homokot, a legfiatalabb Gajavölgyi 
Tagozat viszonylag gyorsan süllyedő külső platform peremet képvisel. Fedője 
a Pénzeskúti Márga, pedig már medenceperemi képződmény (lásd J. WlLSON 
1975).

3 . Feküje a Tési Agyagmárga Fm. középső-albai korú (JUHÁSZ M. 1979), 
fedője a Pénzeskúti Márga Fm. Ammonitesek (SCHOLTZ G. 1974, 1979., HOR
VÁTH A. 1985) és plankton Foraminiferák alapján (B o d r o g i , I. 1986, 1989) 
felső-albai korú, azon belül is alsó-vrakóni.

A Zirci Mészkő felszíni határsztratotípus szelvényei rétegtani helyzetük és 
Foraminifera faunájuk alapján a felső-albaiba tartoznak, legfelső tagozataik (Ga
javölgyi és Mesterhajagi) annak alsó-vrakóni alkorszakában képződtek a Ba- 
konynánai szelvényből azonosított R o ta l ip o r a  a p p e n ic a  alapján. (B o d r o g i , I. 
1986, 1989), illetve az O r b i to l in a  (C .)  c o n ic a  megjelenése alapján a Jásd 2 
szelvényben.



4 . A B. Peybernes (1977) által határozott O r b i to l in a  c o n c a v a  (Leymerie) 
faj, — melynek pontos mintavételi helye ismeretlen —, anyagunkban nem for
dult elő.

5. Azonosított Orbitolina fajok: O . (M )  s u b c o n c a v a ,  O . (M ) a p e r t a ,  0 .  
(C .)  c o n ic a . Az első faj felső-apti—albai taxon, a két utóbbi a vracon alsó 
részén lép be.

6 . Figyelmet érdemelnek a felső-albai kisbentosz Nezzazatidae fajok: N e z -  
z a z a ta  s im p le x ,  N . gr. c o n v e x a , N e z z a z a t in e l la  p i c a r d i ,  valamint D o b r o g e l in a  ? 
a n g u la ta ,  I n v o lu t in a  h u n g a r ic a , G u b a u d ia  c a p i ta ta .

7. Átsoroltam az O r b ito l in a  te x a n a  la ta  MÉHES, 1964 alfajt az O r b i to l in a  
(M .)  a p e r t a  (Erman), 1884 fajhoz.

8 . Új Coskinolinella fajt azonosítottunk a Gajavölgyi Tagozatból. Leírása 
folyamatban van.

9 . Mészalgák: Dasycladaceae csak a formáció alsó tagozatának legidősebb 
mintáiban fordult elő, a S a lp in g o p o r e l la  h a s i faj képviseli. Fölötte csak Vim- 
port-algákat (Corallinaceae) találtunk: A r c h a e o l i th o th a m n iu m  r u d e ,  K y m a l i th o n  
b e lg ic u m , P a r a p h y l lu m  p r im a e v u m  és A c ic u la r ia  div.sp.

1 0 . Kifejezett faunahasonlóság és mészalgaflóra rokonság mutatkozik a 
Spanyol—Francia Pireneusok, a Vercorsi platform és a Dinaridák felé, de fauna- 
és mészalgaflóra affinitás van a bulgáriai—görögországi középső-kréta platform 
felé is (szóbeli közlés, S. Monopolis 1992).

1 1 . Lényeges különbség viszont, hogy sem a bakonyi, sem a mecseki, sem 
a villányi urgon mészkőben nem fordult elő a S a lp in g o p o r e l la  d in a r ic a  Rado- 
icic faj.



PLATES — TÁBLÁK



Plate I — I. tábla
V  f

1. S a lp in g o p o r e l la  h a s i Conrad, Radoicic et Rey, inclined equatorial section 
and detritus, bed 2 Olaszfalu, Eperkés-hegy
40 x

2. D ic y c l in a  s c h lu m b e r g e r i MUNIER—CHAEMAS and S a lp in g o p o r e l la  h a s i  d e t 
r i tu s , bed 3, Olaszfalu, Eperkés-hegy
20 x

3 :  C h a r e n t ia  c u v i l l i e r i  Neumann, bed 22/b, Olaszfalu, Eperkés-hegy
136 x

4 . N e z z a z a ta  gr. c o n ic a  (SMOUTH), axial section, bed 21, Bakonynána 1 
profile 
80 x





Plate II — II. tábla

1 . Strongly corroded rudisted shell, Eperkés-hegy, sample 16 
53 x

2. S a lp in g o p o r e l la  h a s i Conrad, Radoicic et Rey, subequatorial section, 
Eperkés-hegy, bed 15
53 x

3 . M a r in e l la  lu g e o n i PFENDER, Eperkés-hegy bed 25 
136 x





Plate III — III. tábla

1— 2 . D o b r o g e l in a ?  a n g u la ta  Calvez, Eperkés-hegy
1 . No. 25 
136 x
2. No. 24/b 
136 x

3— 5. N e z z a z a t in e l la  cf. s im p le x  Omara, Eperkés-hegy 
3 ^ t .  No. 19/c 
136 x
5. No. 20 
136 x

6 . Miliolina, Eperkés-hegy No. 15 
136 x

7— 9 . N e z z a z a t in e l la  p ic a r d i  (HENSON), No. 11/b 
136 x

1 0 —11 . I n v o lu t in a  h u n g a r ic a  (SlDÓ), Eperkés-hegy
1 0 . No. 19/a 
53 x
1 1 . No. 11/a 
53 x
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Plate IV — IV. tábla

1 . C o n ic o r b i to l in a  c o n ic a  (d ’Archiac),
Jásd 2. No. 20
60 x

2. O r b i ío l in a  (M :) a p e r t d  (ERMAN), Jásd 2. No. 20 
30 x

3 . O r b i to l in a  (M .)  a p e r ta  (Erman), Hárskút, from the collection of K. M éhes 
K 443
60 x
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Plate V — V. tábla

1 . P a r a p h y l lu m  p r im a e v u m  (Lemoine), Jásd 2. No. 20 
136 x

2. C u n e o l in a  p a v o n ia  (d ’Orbigny), Eperkés-hegy No. 3 
53 x

3 . S p ir o p le c ta m m in a  sp., Eperkés-hegy No. 3 
53 x

4 . V e r n e u i l in id a e , Eperkés-hegy No. 19 
53 x

5. A r e n o b u lim in a  sp., Eperkés-hegy No. 17 
136 x

6 . M i l io l in a ,  Eperkés-hegy No. 19/b 
136 x

7. P r a e g lo b o t r u n c a n a  sp., Eperkés-hegy No. 20 
136 x

8 . D o b r o g e l in a  sp., Eperkés-hegy No. 19/b 
136 x

9. C a d o s in a  sp., Bakonynána No. 16 
136 x

1 0 . O r b i to l in a  (M .)  cf. s u b c o n c a v a  (Leymerie), Eperkés-hegy 
No. 22/a
136 x

11 . S a b a u d in a  m in u ta  (Hofner), Eperkés-hegy No. 3 
136 x
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Plate VI — VI. tábla

1—3 . C o s k in o l in e l la  n. sp., Bakonynána 1. No. 21 
136 x

4 . M a r s s o n e l la  o x y c o n a  (Reuss), Bakonynána 1. No. 23 
136 x

5 . ? M a r s s o n e l la  sp., Bakonynána 1. No. 23 
136 x

6 . D o r o th ia  g r a d a ta  (Berthelin), Bakonynána 1. No. 21 
136 x

7. T r ita x ia  sp., Bakonynána 1. No. 23 
136 x

8 . P i th o n e l la  o v á l i s  (Kaufmann), Bakonynána 1. No. 27 
136 x





Plate VII — VII. tábla

1. R o ta l ip o r a  a p p e n in ic a  (Renz), Bakonynána 1. No. 23 
136 x

2. R o ta l ip o r a  sp., Bakonynána 1. No. 21 
136 x

3 . C e r c id in a  s u p r a c r e ta c e a  Vogler, Bakonynána 1. No. 8 
212 x

4 . N o d o s a r ia  sp. micritized Bakonynána 1. No. 16 
136 x

5. K y m a l i th o n  b e lg ic u m  (Foslie), Bakonynána 1. No. 21 
136 x /

6— 7. F a v u s e l la  w a s h i te n s is  (Carsey), Bakonynána 1.
6. No. 15 
136 x
7. No. 16 
136 x

8 . H e d b e r g e l la  p la n i s p i r a  (Tappan), Bakonynána 1. bed 9 
136 x

9. Q in q u e lo c u l in a  aff. d a n u b ia n a  Neagu, Bakonynánana 1. No. 15 
136 x

1 0 . C a d o s in a  c a l lo s a  Knauer, Bakonynána 1. No. 10 
136 x

11 . G a v e l l in e l la  in te r m e d ia  (Berthelin), Bakonynána 1. No. 16 
136 x

1 2 . E r la n d ia  sp., Bakonynána 1. No. 21 
136 x

1 3 . P a r a p h y l lu m  p r im a e v u m  (Lemoine), Bakonynána 1. No. 21 
136 x
(The numbers mark the No. of the thin section)
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For the first time, an attempt has been made to summarize the occurrences of 
organic-walled vegetable planktons in the marine Paleogene formations of Hungary. The 
comparison of the concerned froms, found during palynological studies, with nanno- 
planktonic zonation has also been attempted.

Palynological investigations related to the exploration of mineral resources 
in Hungary have produced a large number of organic-walled phytoplanktonic 
forms (Dinoflagellata, Prasinophyta, Chlorophyta, Acritarcha). To their strati
graphic classification in Hungary, a first approach has been offered here.

For the correlation of the borehole sections studied palynologically in 
details (spores and pollens) the well-elaborated nannoplankton zones were used 
(M. BÁLDI— B e k e  1974, A. N a g y m a r o s y — M. BÁLDI— B e k e  1988, Table 1).

The studied boreholes of the main Hungarian Paleogene formations 
(Fig. 1), and their location (Fig. 2) are as follows:

I . D a r v a s t ó  F o r m a t io n  (zone NP 14). There are only a few phytoplanktonic 
forms in the sequences. The analysed material comes from the bauxite explora
tory boreholes of S Bakony Mts.

II . S z ö c  L im e s to n e  F o r m a t io n  (zones NP 14—16). The boreholes analysed 
in details: Gyepükaján Gykt 1, Gyepükaján Gy 5 and Gy 8, Halimba H 1, 
Padrag Pa 5, Somlóvásárhely Sv 1, Magyarpolány Mp 40.

III. P a d r a g  F o r m a t io n  (zones NP 16—19). The borehole sections studied 
in details are Csabrendek Cs 12, Halimba H 1, Padrag Pa 5 and Som
lóvásárhely Sv 1. The layers were classified into the P le u r o z o n a r ia  c o n c in n a -  
P le u z o n a r ia  s t e l i u la t a  Assemblage Zone (RÁKOSI, 1979). In N  Transdanubia the 
layers belonging to the formation (Mór Formation) are parts of the R e ts i s p h a e r a  

m ic r o r e t ic u la ta - T y t th o d i s c u s  sp. A. Assemblage Zone (RÁKOSI, 1979).



Table I — I. táblázat
Stratigraphic range of the chief organic-walled phytoplanktonic remains in the Paleogene 

formations of Hungary (RÁKOSI, L. 1991)
A magyarországi paleogén képződményekben előforduló fontosabb szervesvázú növényi 

mikroplankton szervezetek rétegtani elterjedése (RÁKOSI L. 1991)

TAXON
N P z O N E

15 16 17 18 19 20 21 22 23 24 25
1. T e tra p o r in a  q u a d ra ta +
2. G e ise lo d in iu m  h á llen se + +
3. N o re m ia  m a io r + + + + + +
4. T y tth o d iscu s  sp. + + + + + +
5 . C y c lo p s ie lla  e llip tic a + + + + + + + + + +
6. C y m a tio sp h a e ra  e u p e p lo s + + + + + + + + ■+ +
7. T h la ss ip h o ra  p e lá g ic a + + + + + + + + + + +
8. D e fla n d re a  o e b is fe ld e n s is + + + + +
9. A p e c to d in iu m  h om om orph u m + + + +

10 . O v o id ite s  lig n eo lu s + +
11. O v o id ite s  m ic ro lig n eo lu s + +
12. P ilo s p o r a  p a r v u s + +
13 . A c h ille o d in iu m  biform oid .es +
14 . A c h o m o sp h a e ra  a lc ico rn u  +
1 5 . A p e c to d in iu m  q u in q u e la tu m  +
1 6 . A r e o lig e r a  u n du la ta  +
17 . A ra e o sp h a e r id iu m  a rca tu m  +
18 . A ra e o sp h a e r id iu m  m u ltico rn u tu m  +
19 . C le is to sp h a e r id iu m  d iv e rs isp in o su m  +
2 0 . D e fla n d re a  n u cu la  +
2 1 . D ip h y e s  co llig e ru m  +
22. D is ta to d in iu m  cra te ru m  +
2 3 . D is ta to d in iu m  so lid u m  +
2 4 . G la p h y ro c y s ta  u n du la ta  +
25. G o c h to d in iu m  s im p lex  +
2 6 . G o c h to d in iu m  sp in u lu m  +
27. H e m ic y s to d in iu m  zo h a ry i +
2 8 . H o m o try b liu m  o cea n icu m  +
29. H o m o try b liu m  ten u isp in o su m  +
3 0 . H y s tr ic h o sp h a e r id iu m  a steru m  +
3 1 . H y s tr ic h o sp h a e r id iu m  tu b iferu m  +
3 2 . H y s tr ic h o s tro g y lo n  m em b ra n ip h o ru m  +
3 3 . Im p a g id in iu m  a sp id a tu m  +
3 4 . Im p le to sp h a e r id iu m  ru g o su m  +
3 5 . M e lita sp h a e r id iu m  p se u d o re c u rv a tu m  +
3 6 . M illio u d in iu m  ten u ita b u la tu m  +
3 7 . P h th a n o p te r id in iu m  cren u la tu m  +
3 8 . P h th a n o p te r id in iu m  tr ito n iu m  +
3 9 . P y x id in o p s is  b a k o n yen sis  +
4 0 . S a m la n d ia  ch la m y d o p h o ra  +
4 1 . S e le n o p e m p h ix  n ep h ro id es  +
4 2 . S p in ife r ite s  co rn u tu s  +
4 3 . S p in ife r ite s  m ira b ilis  +
4 4 . T h a la ss ip h o ra  v e la ta  +
4 5 . T ity ro sp h a e r id iu m  ex ilim u ru m  +
4 6 . T ity ro sp h a e r id iu m  g ra c ile  +
4 7 . T u rb io sp h a e ra  f i lo s a  +
4 8 . W e tze lie lla  sy m m e tr ic a  +



TAXON

4 9 . P te ro s p e rm e lla  m icrop'tera
5 0 . R h o m b o d in iu m  p o ro s u m
5 1 . P te ro s p e rm e lla  h e llo s
5 2 . C le is to s p h a e r id iu m  in so litu m
5 3 . D is ta to d in iu m  e llip tic u m
5 4 . H o m o tr y b liu m  f lo r ip i te s
5 5 . H y s tr ic h o k o lp ó m a  c in c tu m
5 6 . L in g u lo d in iu m  m a ch a ero p h o ru m
5 7 . M y c r y s tr id iu m  s te lla tu m
5 8 . P le u ro z o n a r ia  co n c in n a
5 9 . P a la e o c y s to d in iu m  g o lzo w e n se
6 0 . P e n ta d in iu m  la tic in c tu m
6 1 . C o rd o sp h a e r id iu n i in o d e s
6 2 . L e je u n e c y s ta  h ya lin a
6 3 . P a r a le c a n ie lla  in d e n ta ta
6 4 . A c h o m o sp h a e r a  ra m u life ra
6 5 . D e fla n d re a  p h o sp h o r ilic a
6 6 . Im p le to sp h a e r id iu m  m u ltisp in o su m
6 7 . S p in ife r ite s  ra m o  su s
6 8 . W e tze lie lla  a r tic ú la la
6 9 . C o rd o sp h a e r id iu m  fu n ic u la tu m
70. S y s te m a to p h o ra  p la c a c a n th a
71 . K is s e lo v ia  c la th ra ta
72 . O p e rc u lo d in iu m  c e n tro c a rp u m
73. A ra n e o sp h a e r a  a re n o sa
74. G la p h y ro c y s ta  re tic u lo sa
75. S p in ife r i te s  p se u d o fu rc a tu s
76 . H o m o tr ib liu m  p a ll id u m
77. M ic r h y s tr id iu m , c o s ta tu m
78. M ic h ry s tr id iu m  sp in u life ru m
79. A c h o m o sp h a e r a  sa g e n a
8 0 . A re o sp h a e r id iu m  d ik ty o p lo k u s
8 1 . P le u ro z o n a r ia  s te llu la ta
8 2 . B o tr y o c o c c u s  lu teu s
8 3 . D is ta to d in iu m  ten eru m
8 4 . G la p h y ro c y s ta  la c in iifo rm e
8 5 . G la p h y ro c y s ta  p a s t ie ls i i
8 6 . H y s tr ic h o k o lp o m a  r ig a u d ia e
8 7 . Im p le to sp h a e r id iu m  im p lica tu m
8 8 . P o ly sp h a e r id iu m  s im p lex
8 9 . T ec ta to d in iu m  p e ll it iu m
9 0 . T h a la ss ip h o ra  d e lic a ta
9 1 . W e tze lie lla  g o c h tii
9 2 . G la p h y ro c y s ta  in c u la ta
9 3 . P le u ro z o n a r ia  m in o r
9 4 . R h o m b o d in iu m  p e r fo ra tu m
9 5 . C o rru d iu m  in c o m p o s itu m
9 6 . R h o m b o d in iu m  d ra c o
9 7 . C a m p e n ia  c irc e lla ta
9 8 . D e fla n d r e a  h e te ro p h ly c ta
9 9 . D e fla n d re a  le p to d e rm a ta

1 0 0 . D e fla n d re a  sp in u lo sa
1 0 1 . D ic ty o tid iu m  p a c h y d e rm u m
1 0 2 . H o m o try b liu m  p le c t ilu m
1 0 3 . H y s tr ic h o sp h a e r id iu m  m in era lo su m
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TAXON

1 0 4 . K is s e lo v ia  co le o th ry p ta
1 0 5 . P h th a n o p te r id in iim  res iten te
1 0 6 . R e tisp h a e ra  m icro re ticu la ta
1 0 7 . R e tisp h a e ra  p e r fo ra ta
1 0 8 . C o rd o sp h a e r id iu m  can th a re llu m
1 0 9 . C o rd o sp h a e r id iu m  f ib ro sp in u lo su m
110. Im p le to sp h a e r id iu m  p ycn o sp in o su m
111. O p ercu lo d in iu m  h irsu tu m
112. O p e rc u lo d in iu m  p se u d o re c u rv a tu m
113. P h th a n o p te r id in iu m  am o en u m
114. S p in ife r ite s  m em b ra n a ceu s
1 1 5 . N e m a to s p h a e ro p s is  re ticu len sis
116 . P la n k to n  A
117 . P se u d o k o m e w u ia  la e v ig a ta
118 . B a tia c a sp h a e ra  co m p ta
119 . D e fla n d re a  sp e c io sa
1 2 0 . H y s tr ic h o k o lp o m a  granu la turri
1 2 1 . P le u ro z o n a r ia  m an u m i
1 2 2 . A c o m o sp h a e r a  g ra lla e fo rm e
1 2 3 . C le is to sp h a e r id iu m  p o ly tr ic h u m
1 2 4 . O p ercu lo d in iu m  x a n th iu m
1 2 5 . P le u ro z o n a r ia  co o k so n i
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IV. D o r o g  F o r m a t io n  (zone NP 15). Only the underlying beds of the 
browncoal complex, the seams of limnic-swampy and the eutrophic, palm-bear
ing swampy forest origin are included in this Formation. The transgressive beds 
above this and the parallic browncoal deposits already contain organic-walled 
vegetable microplanktons of marine origin and foraminiferal remains. The 
further overlying marine sequences belong to the Csolnok Formation. The lim- 
nic beds include only fershwater phytoplanktons. The studied areas are the 
browncoal basins of.Dorog, Csolnok, Nagysáp, Tarján, Héreg, Mány, Zsámbék, 
Nagyegyháza, Csordakút, Tatabánya, Pusztavám, Oroszlány, Balinka and Dudar, 
drilled by hundreds of boreholes.

V. C s o ln o k  F o r m a tio n  (zone NP 16). The paralic browncoal deposits of the 
above basins and the brackish-water and marine argillaceous and argillaceous- 
beds belong to this Formation. They are extremely rich in phytoplanktons. The 
areas investigated by boreholes are Dorog, Nagysáp, Héreg, Mány, Zsámbék, 
Csordakút, Nagyegyháza, Tatabánya, Pusztavám and Oroszlány.

V I. T o k o d  F o r m a tio n  (zones NP 16—17). The Tokod Formation includes 
additional calcareous, sandstone-bearing and partially regressive beds of the 
above-mentioned browncoal basins containing in certain places also browncoal 
seams. Its upper section is described by the presence of P lo u r o z o n a r ia  c o n -  
c in n a - P le u r o z o n a r ia  s t e l lu la ta  Assemblage Zone (R á k o s i , 1979).

V II . S z é p v ö lg y  L im e s to n e  F o r m a t i o n s 2 0 0 0 5  NP 18— 19). The concerned 
formation was localized in certain parts of the browncoal basins, moreover in 
the bed sequence of borehole Tóalmás To 4. The rocks are assignable to the 
R e t i s p h a e r a  m ic r o r e t ic u la ta - T y t th o d is c u s  sp. A. Assemblage Zone (RÁKOSI, 
1979).
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Fig. 2. Location map showing the more important browncoal basins and boreholes 
1. Bauxite exploratory boreholes, 2. Gyepükaján Gytk 1 borehole, 3. Gyepükaján Gy 5 borehole, 4. Gyepükaján 
Gy 8 borehole, 5. Halimba H 1 borehole, 6. Padragkut Pa 1 borehole, 7. Padragkut Pa 5 borehole, 8. Som- 
lóvásárhely Sv 1 borehole, 9. Csabrendek Cs 12 borehole, 10. Magyarpolány Mp 40 borehole, 11. Dudar area, 
12. Balinka area, 13. Csatka Cs 1 borehole, 14. Pusztavám area, 15. Oroszlány area, 16. Alcsútdoboz Ad 3 
borehole, 17. Tatabánya area, 18. Nagyegyháza area, 19. Csordakút area, 20. Mány area, 21. Zsámbék area, 
22. Tarján area, 23. Héreg area, 24. Bajna area, 25. Nagysáp area, 26. Csolnok area, 27. Dorog area, 28. Eszter
gom area, 29. Kesztölc area, 30. Piliscsaba area, 31. Szentendre Sz 2 borehole, 32. Solymár area, 33. Kiscell K 
1 borehole, 34. Városmajor Vm 1 borehole, 35. Mátyáshegy exposure, 36. Nézsa Nb 5 borehole, 37. Felsőpetény 

exposure, 38. Balasagyarmat Bgy 5 borehole, 39. Tóalmás To 4 borehole, A: borehole, B: basin

2. ábra. A fontosabb barnakőszén medencék és fúrások térképvázlata 
1. Bauxitkutató fúrások, 2. Gyepükaján Gytk. 1. sz. fúrás, 3. Gyepükaján Gy. 5. sz. fúrás, 4. Gyepükaján Gy. 
8. sz. fúrás, 5. Halimba H. 1. sz. fúrás, 6. Padragkút Pa. 1. sz. fúrás, 7. Padragkút Pa. 5. sz. fúrás, 8. Som- 
lóvásárhely Sv. 1. sz. fúrás, 9. Csabrendek Cs. 12. sz. fúrás, 10. Magyarpolány Mp. 40. sz. fúrás, 11. dudari 
terület, 12. balinkai terület, 13. Csatka Cs. 1. sz. fúrás, 14. pusztavámi terület, 15. oroszlányi terület, 16. Al
csútdoboz Ad. 3. sz. fúrás, 17. tatabányai terület, 18. nagyegyházai terület, 19. csordakúti terület, 20. mányi 
terület, 21. zsámbéki terület, 22. tarjáni terület, 23. héregi terület, 24. bajnai terület, 25. nagysápi terület, 25. csol- 
noki terület, 27. dorogi terület, 28. esztergomi terület, 29. kesztölci terület, 30. piliscsabai terület, 31. Szentendre 
Sz. 2. sz. fúrás, 32: solymári terület, 33. Kiscell K. 1. sz. fúrás, Városmajor Vm. 1. sz. fúrás, 35. mátyáshegyi 
feltárás, 36. Nézsa Nb. 5. sz. fúrás, 37. felsőpetényi feltárás, 38. Balassagyarmat Bgy. 5. sz. fúrás, 39. Tóalmás

To. 4. sz. fúrás, A: fúrás, B: medence

VIII. B u d a  M a r l  F o r m a t i o n  (zone NP 20). The pertaining rocks are ex
tremely rich in phytoplanktons. The studied boreholes are the following: Kiscell 1,



Városmajor Vm 1, Alcsútdoboz Ad 3, Nézsa Nb 5 with the Mátyáshegy (bryo- 
zoan marl) and Felsőpetény exposures added.

IX . T a r d  C l a y  F o r m a t i o n  (zones NP 21—23). Beds of marine and brack
ish-water facies are present. The contained a phytoplankton assemblage can 
well serve the correlation of freshwater strata. The studied boreholes are 
Városmajor Vm 1, Kiscell 1, Alcsútdoboz 3, Szentendre Sz 2, Nézsa Nb 5, 
with the Felsőpetény exposure.

X .  K i s c e l l  C l a y  F o r m a t i o n  (zone NP 24). Only few phytoplanktons has 
been found. It was studied in boreholes at Esztergom, Kesztölc, Piliscsaba, 
Solymár, Szentendre and Balassagyarmat.

X I.  C s a t k a  F o r m a t i o n  (zones NP 24—25). The drilled sequence of borehole 
Csatka Cs 1 was examined. In the sequence only a few planktonic forms of 
limnic origin were found.

X II .  M á n y  F o r m a t i o n  (zones NP 24—25). Brackish-water and sometimes 
freshwater rocks are present. Borehole sections were examinated in the Mány, 
Nagysáp, Szomor, Héreg, Tarján and Zsámbék areas.

X III .  K o v a c o v  F o r m a t i o n  (zones NP 24—25). Mainly beds of brackish- 
water origin with few phytoplanktons to be found. Boreholes deepened in 
Esztergom, Kesztölc and Szentendre were studied.

The next step of the evaluation of the phytoplanktonic vegetation in Hun
gary should be the elaboration of the zonation and the remote correlation. The 
Hungarian zonation does not fully agree with the already known western model. 
The IGCP-216 project wishes to establish this correlation. The results may be 
expected by the end of 1992.

P a l e o e c o l o g y

From a paleoecological point of view, first of all Dinoflagellates and the 
freshwater Chlorophytae should be considered. Based on the literature, the fol
lowing evaluation can be given.

Species of the Ovoidites, Pillospora, Tetraporina, Pseudokomewuia and the 
Plankton sp. A. genera refer to freshwater environment. The Areosphaeridium 
and Homotriblium species are of brackish-water type but indicate increasing 
salinity. The Thalassiphora is characteristic of the coastline and near-shore lay
ers of anoxic facies. The Wetzeliella, Deflandrea, Kesselovia and Rhom- 
bodinium species dwelled in estuaries, lagoons and brackish-waters. The ma
jority of the genera Spiniferites and Achomosphaera ljve in deep, open and 
warm seas. Glaphyrocista, Areoligera and Systematophora can be definitely 
found in typical warm seas. The Cordosphaeridium species favour the mod
erately warm open sea environment. Tytthodiscus is insensitive to salinity.

T he  l i s t  o f  ta x a

Numerals after the taxa indicate the serial number the stratigraphic Table. 
A c h i l l e o d i n i u m  b i f o r m o i d e s  (E is e n a c k  1954) EATON 1976 — 13 
A c h o m o s p h a e r a  a l c i c o r n u  (E is e n a c k  1954) D avey  & W il l ia m s  1966 — 14 
A c h o m o s p h a e r a  g r a l l a e f o r m e  (B r o s iu s  1963) D avey  & WILLIAMS 1969 — 122



A c h o m o s p h a e r a  r a m u l i f e r a  (Deflandre 1937) Evitt 1963 — 64 
A c h o m o s p h a e r a  s a g e n a  ÖAVEY & WILLIAMS 1966 — 79 
A p e c t o d i n i u m  h o m o m o r p h u m  (Deflandre & Cookson • 1955) Lentin & 
Williams 1977 — 9
A p e c t o d i n i u m  q u in q u e l a tu m  (Williams & Downie 1966) Costa & Downie 
1979 — 15
A r a n e o s p h a e r a  a r e n o s a  Eaton 1976 — 73
A r e o l i g e r a  u n d u la t a  Eaton 1976 — 16
A r e o s p h a e r i d i u m  a r c a t u m  Eaton 1971 — 17
A r e o s p h a e r i d i u m  d i k y o p l o k u s  (KLUMPP 1953) Eaton 1971 — 80
A r e o s p h a e r i d i u m  m u l t i c o r n u t u m  Eaton 1971 — 18
B a t i a c a s p h a e r a  c o m p t a  DRUG 1970 — 118
B o t r y o c o c c u s  lu t e u s  Traverse 1955 — 82
C a m p e n i a  c i r c e l l a t a  Jiabo 1978 — 97
C l e i s t o s p h a e r i d i u m  d i v e r s i s p i n o s u m  Davey & al. 1966 — 19
C l e i s t o s p h a r e i d i u m  in s o l i tu m  (Eaton 1976) Stover & Evitt 1978 — 52
C l e i s t o s p h a e r i d i u m  p o l y t r i c h u m  (VALENSI 1947) Davey & al. 1969 — 123
C o r d o s p h a e r i d i u m  c a n th a r e l l u m  (Brosius 1963) Gocht 1969 — 108
C o r d o s p h a e r i d i u m  f i b r o s p i n u l o s u m  Davey & Williams 1966 — 109
C o r d o s p h a e r i d i u m  f u n i c u l a t u m  Morgenroth 1966 — 69
C o r d o s p h a e r i d i u m  i n o d e s  (KLUMPP 1953) ElSENACK 1963 — 61
C o r r u d i u m  i n c o m p o s i t u m  (Drugg 1970) Stover & Evitt 1978 — 95
C y c l o p s i e l l a  e l l i p t i c a  Drugg & Loeblich 1967 — 5
C y m a t i o s p h a e r a  e u p e p l o s  (Valensi 1948) Deflandre 1954 — 6
D e f l a n d r e a  h e t e r o p h l y c t a  Deflandre & Cookson 1955 — 98
D e f l a n d r e a  l e p t o d e r m a t a  Cookson & Eisenack 1965 — 99
D e f l a n d r e a  n u c u la  Cookson & Eisenack 1962 — 20
D e f l a n d r e a  o e b i s f e l d e n s i s  Alberti 1959 — 8
D e f l a n d r e a  p h o s p h o r i t i c a  Eisenack 1938 — 65
D e f l a n d r e a  s p e c i o s a  Alberti 1959 — 119
D e f l a n d r e a  s p i n u l o s a  Alberti 1959 — 100
D i c t y o t i d i u m  p a c h y d e r m u m  JlABO 1978 — 101
D i p h y e s  c o l l i g e r u m  (Deflandre & Cookson 1955) Cookson 1965 — 21 
D i s t a t o d i n i u m  c r a t e r u m  EATON 1976 — 22 
D i s t a t o d i n i u m  e l l i p t i c u m  (Cookson 1965) Eaton 1976 — 53 
D i s t a t o d i n i u m  s o l i d u m  Chateaueauf 1980 — 23 
D i s t a t o d i n i u m  t e n e r u m  (Benedek 1972) Eaton 1976 — 83 
G e i s e l o d i n i u m  h á l l e n s e  Krutzsch 1962 — 2
G l a p h y r o c y s t a  in c u l a ta  (Morgenroth 1966) Stover & Evitt 1978 — 92 
G l a p h y r o c y s t a  l a c i n i i f o r m e  (Gerlach 1961) Stover & Evitt 1978 — 84 
G l a p h y r o c y s t a  p a s t i e l s i i  (Deflandre . & Cookson 1955) Stover & Evitt- 
1978 — 85
G l a p h y r o c y s t a  r e t i c u l o s a  (Gerlach 1961) Stover & Evitt 1978 — 74 
G l a p h y r o c y s t a  u n d u la t a  (Eaton 1976) Stover & Evitt 1978 — 24 
G o c h t o d i n i u m  s i m p l e x  B U JÁ K  1979 — 25



G o c t o d i n i u m  s p i n u l u m  Buják 1979 — 26
H e m i c y s t o d i n i u m  z o h a r y i  (Rossingol 1962) Wall 1967 — 27
H o m o t r y b l i u m  f l o r i p i t e s  (COOKSON & ElSENACK 1961) LENTIN & WILLIAMS
1977 — 54
H o m o t r y b l i u m  o c e a n i c u m  Eaton 1976 — 28 
H o m o t r y b l i u m  p a l l i d u m  Davey & Williams 1966 — 76 
H o m o t r y b l i u m  p l e c t i l u m  Drugg & LOEBLICH 1967 — 102 
H o m o t r y b l i u m  t e n u i s p i n o s u m  DAVEY & WILLIAMS 1966 — 29 
H y s t r i c h o k o l p o m a  c i n c t u m  KlumpP 1953 — 55 
H y s t r i c h o k o l p o m a  g r a n u l á t u m  EATON 1976 — 120 
H y s t r i c h o k o l p o m a  r i g a u d i a e  Deflandre & COOKSON 1955 — 86 
H y s t r i c h o s p h a e r i d i u m  a s t e r u m  Eaton 1976 — 30 
H y s t r i c h o s p h a e r i d i u m  m i n e r a l o s u m  Varma & Dangwal 1964 — 103 
H y s t r i c h o s p h a e r i d i u m  t u b i f e r u m  (EHRENBERG 1838) DEFLANDRE 1937 — 31 
H y s t r i c h o s t r o g y l o n  m e m b r a n i p h o r u m  Agelopolus 1964 — 32 
I m p a g i d i n i u m  a s p i d a t u m  (Cookson & Eisenack 1974) Damassa 1979 — 33 
[ m p l e t o s p h a e r i d i u m  i m p l i c a t u m  MORGENROTH 1966 — 87 
I m p l e t o s p h a e r i d i u m  m u l t i s p i n o s u m  BENEDEK 1972 — 66 
¡ m p l e t o s p h a e r i d i u m  p y c n o s p i n o s u m  BENEDEK 1972 — 110 
I m p l e t o s p h a e r i d i u m  r u g o s u m  MORGENROTH 1966 — 34
K i s s e l o v i a  c o l e o t h r y p t a  (WILLIAMS & DOWNIE 1966) LENTIN & WILLIAMS 
1976 — 104
K i s s e l o v i a  c l a t h r a t a  (ElSENACK 1938) LENTIN & WILLIAMS 1976 — 71 
L e j e u n e c y s t a  h y a l i n a  (Gerlach 1961) LENTIN & WILLIAMS 1978 — 62 
L i n g u l o d i n i u m  m a c h a e r o p h o r u m  (DEFLANDRE & COOKSON 1955) WALL 
1967 — 56
M e l i t a s p h a e r i d i u m  p s e u d o r e c u r v a t u m  (MORGENROTH 1966) Buják & al. 
1980 — 35
M i l l i o u d i n i u m  t e n u i t a b u l a t u m  (Gerlach 1961) Stover & Evitt Í978 —3 6
M i c r h y s t r i d i u m  c o s t a t u m  Valensi 1958 — 77
M i c r h y s t r i d i u m  s p i n u l i f e r u m  Takahasi 1964 — 78
M i c r h y s t r i d i u m  s t e l l a t u m  DEFLANDRE 1942 — 57
N e m a t o s p h a e r o p s i s  r e t i c u l e n s i s  (Pastiels 1948) Sarjeant 1986 — 115
N ó r e m i a  m a i o r  Kedves 1962 — 3
O p e r c u l o d i n i u m  c e n t r o c a r p u m  (DEFLANDRE & COOKSON 1955) WALL 
1967 - 72
O p e r c u l o d i n i u m  h i r s u t u m  (EHRENBERG 1838) LENTIN & WILLIAMS 1973 — 111 
O p e r c u l o d i n i u m  p s e u d o r e c u r v a t u m  (MORGENROTH 1966) Stovhtr & Evitt
1978 — 112
O p e r c u l o d i n i u m  x a n t h i u m  (Benedek 1972) Stover & Evitt 1978 — 124 
O v o i d i t e s  l i g n e o l u s  (R. POTONIE. 1931) R. POTONIE 1951 — 10 
O v o i d i t e s  m i c r o l i g n e o l u s  Krutzsch 1959 — 11 
P a l a e o c y s t o d i n i u m  g o l z o w e n s e  ALBERTI 1961 — 59 
P a r a l e c a n i e l l a  i n d e n t a t a  (Deflandre & Cookson 1955) — 63 
P e n t a d i n i u m  l a t i c i n c t u m  GERLACH 1961 — 60



P h t h a n o p t e r i d i n i u m  a m o e n u m  Drugg & Loeblich 1967 — 113 
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gia, Magyarország

A magyarországi paleogén barnakőszén és bauxit kutatás során, 1961-től 
sok száz mélyfúrás részletes palynológiai vizsgálatát végeztem el. A spóra és 
a pollen vizsgálatok során a tengeri eredetű képződményekből számos szerves- 
vázú növényi plankton szervezet került elő. Ezek felsorolását a taxon lista tar
talmazza.

A rétegtani korreláció alapjául a már jól kidolgozott nannoplankton zoná- 
ciót alkalmaztam (1. sz. táblázat).

A fontosabb magyarországi paleogén litosztratigráfia egységek elvi szelvé
nyei az 1. sz. ábrán láthatók.

A 2. sz. ábrán a fontosabb vizsgált fúrásokat és területegységeket jelöltem.
Az irodalmi adatok alapján a növényi plankton szervezetek ökológiája a 

következőkben adható: Az Ovoidites, Pillospora, Tetraporina, Pseudokomewuia 
és a Plankton sp. A. genuszok fajai édesvízi eredetre utalnak.



Az Areosphaeridium és Homotriblium fajai csökkentsósvíziek, de a növek
vő sótartalmat jelzik. A Thalassiphora tengerparti, partközeli euxin fáciesű ré
tegekre jellemző. A Wetzeliella, Deflandrea, Kesselövia és Rhombodinium fajok 
lagúnák, estuáriumok és brakkvizek lakói. A Spiniferites és Achomosphaera ge- 
nuszok jórésze a mély, nyílt meleg tengerekben élnek. A Glaphyrocysta, Areo- 
ligera és a Systematophora kimondottan trópusi, meleg tengerek lakói. A Cor- 
dosphaeridium fajok a mérsékelten meleg nyílt tengert kedvelik. A Tytthodiscus 
a sótartalomra érzéketlen.
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K e y w o r d s :  paleoenvironment, Neogene, Hungary, palynology

The Neogene paleoenvironment of the present-day Hungarian territory has been 
sketched up upon palynology. In the lower part of the holostratotype of the Egerian 
we can find a tropical fernery near the seashore. The subtropical forest with dry 
subsoil includes a great number of tropical elements. For the Late Egerian, coastline 
changes have been reconstructed by the alternating presence and absence of swamp 
forest controlling also the appearance of riparian forest. The uppermost part of the 
section features the predominance of hillside forest. In the Eggenburgian, in the south 
terrestrial environment and in the north an open water coast with swamp forest came 
into existence. Ottnangian time, in the S a rich riparian forest and, in N Hungary, 
brown-coal-forming swamp forest prevailed. In the Karpatian, in South and Middle 
Hungary there were very rich riparian and hillside forest, in with poorer vegetation 
in the N, indicating transgression. The Badenian geographical picture resembled 
largely the present-day conditions, with a very rich vegetation, and in the Late 
Badenian the vegetation was poorer and a hillside forest became characteristic. In 
Sarmatian time the components of the flora were changed and a contact with the 
East European sea came into being. In the Pannonian and Pontian the hilly land were 
surrounded by brackish-water inland sea and by a lake, respectively. The mixed 
deciduous and hillside forests were composed of warm-temperate and temperate floral 
elements.

Introduction

The paleoenvironmental reconstruction can be carried out through the study 
of paleogeography and paleovegetation. The evaluation is based on the knowl
edge of the botanical relationships of sporomorphs. The paleoecologica! and 
paleoclimatological conclusions can be drawn from the study of the available 
components of the one-time vegetation and the pertinent lithologies.

The majority of the samples I have studied from the Neogene of Hungary 
are of coastal facies and, therefore, the fundamental paleoenvironmental condi
tions were likewise similar. The presence of sea, inland sea or lake can usually 
be recognized everywhere. This is also a precondition of the embedding of the



palynological material. Plant associations indicative of coastal or more humid 
ecological conditions can be observed nearly in every case. Besides, owing to 
the transportability by water or air of the spores and pollen grains the sporo- 
morphs of plant associations pre-existing farther away from the coast were also 
embedded and, selectively, fossilized together with those pointing to the moun
tain range.

Evaluation

As for the Neogene in Hungary, the following conclusions can be drawn 
for the Oligocene-Miocene time interval ranging from the Egerian to the 
Pontian.

The l o w e r  part of the E g e r ia n ,  the holostratotype, was of a sandy near
shore facies with a little extended Cyrilla swamp. Its pollen spectrum proves 
the presence of a tropical fernery found more distantly from the shore. The 
mixed subtropical forest with a drier subsoil embraces a great number of tropi
cal elements. The upper part of the Lower Egerian is dominated by forest 
covering mountains of midding height, with a few tropical and many subtropi
cal species (Fig. 1).

In the U p p e r  E g e r i a n  the coastline changes are attested to by the presence 
or absence of the swamp forest which also controls the appearance of riparian 
forests. In the Upper Egerian the lower part is dominated by warm, subtropical, 
mixed subtropical forest with palms, whereas the upper part reflects cooler 
temperature conditions as described by the predominance of hillside forests.

In the E g g e n b u r g i a n ,  in the Mecsek Mts (S Hungary) the terrestrial beds 
contain no sporomorphs. In Central and North Hungary the changes in the 
quantity of planktonic organisms indicate a fluctuating level of seawater, shown 
by the changing presence and areal extent of swamp and marsh forests, as well 
as by the changes in the pollen spectra of mixed subtropical and hillside for
ests. Spectra of hillside forests make it possible to detect the proximity of 
hills, in the Buda Mts. In the lower Eggenburgian the vegetation contains more 
tropical ferns, but among gymnosperms und angiosperms less tropical and more 
subtropical elements are present. Species requiring temperate climatic condi
tions also occur in a considerable number. This suggests a uniform subtropical 
climate (Fig. 2).

In O t t n a n g i a n  t im e ,  South Hungary was dominated by rich, ferny riparian 
forests. In the areae of embedding, the pollen spectra of mixed subtropical and 
hillside forests can hardly be detected, owing to the thick coastal vegetation. 
In Central and North Hungary, the coast was throughout accompanied by 
swamp forests which is indicated, from the Bakony Mts to the Cserehât Mts, 
by coalification. The mixed subtropical forest consists of thermophylous and 
temperate vegetation which had given, along with the hillside forest covering 
medium-level mountainous range, peculiar feature to the region (Fig. 3).
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In K a r p a t i a n  t im e  a rich vegetation in South Hungary refers to a coastal 
and limnic environment. In some places, the mountainous region is indicated 
by a great number of Coniferae (for example, in the Komld area). In the Hidas 
area (the NE part of the Mecsek Mts) and in the Bakony Mts swamp forests 
appeared, and the mixed subtropical forests became less significant. The nearby 
mountains were represented by rich warmtemperate hillside — piedmont forests. 
In the northern areas of the country the poorer pollen spectra point to a trans
gression of the sea, therefore in many cases a vegetation of mountain ^one 
with warmtemperate climatic requirement and living in more distant areas of 
the terrestrial area can be identified (Fig. 4).
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A magyarországi neogén őskörnyezeti viszonyaira palynológiai vizsgálatok 
alapján következtettünk. Az egri sztratotípus alsó részére egy gazdag trópusi



páfrányos a jellemző. A felső-egriben a mocsárerdő váltakozó előfordulásából 
tengeri parteltolódásra következtethetünk. Az eggenburgi emeletben a Mecsek
ben terresztrikus rétegek vannak. Az ország északabbi területein nyíltvízi ten
geri rétegekről tanúskodnak a palynológiai vizsgálatok. Az ottnangi emelet jel
lemzői Dél-Magyarországon a gazdag ligeterdők, Észak-Magyarországon a kő
szénképző láperdők. A kárpáti emelet rétegeinek pollenspektrumai gazdag nö
vényvilágra utalnak a Mecsekben és a Dunántúli-középhegységben. Észak-Ma
gyarországon a transzgresszió hatására szegényebb a vegetáció. Az alsó-bádeni 
rétegek gazdag vegetációja már a mai geográfiai viszonyokat tükrözi. A felső- 
bádeni kiemelkedettebb középhegységein megnövekedett a fenyőerdők területe. 
A szarmata őskörnyezetét a tenger sótartalmának csökkenése és a klíma szára
zabbá válása jellemzi. A pannonban a csökkenő kiterjedésű beltenger körüli 
vegetáció meleg—mérsékelt és mérsékéltégövi klímaigényű. A pontusi emelet
ben kiédesedő beltó mentén lignitképző láperdők éltek. Észak-Magyarországon, 
azokon a területeken ahová már nem terjedt ki a beltó, az édesvízi üledékekre 
igen gazdag elegyes lomberdő, Fagus dominanciával, a jellemző.
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The result of approximately 4800 micromineralogical examinations of the 0.1—0.2 
mm grain-size fraction of Cenozoic sands and sandstones in Hungary have been studied 
and evaluated upon data published in the geological literature. The petrographic type of 
each sample was determined using the quart/fsilica—feldspar—rock fragments ternary 
plot worked out by- McBride, R.S. (1963). The knowledge of the dominant rock type 
and the maturity of samples of different age from various areas, in addition to facili
tating the comparison of various areas, also reflects differences in their evolution history. 
Samples from the Neogene and Quaternary beds in S Transdanubia are least mature and 
feature the dominance of lithic arkoses and subarkoses. The most mature ones are rep
resented by the samples from the Északi-középhegység (Northern Central Range of Hun
gary) and its foreland, consisting mainly of quartz-sandstone and subarkose. The maturity 
index determined on the basis of the heavy mineral composition, namely, the ZTR-index 
seems to point to the mineralogical composition of rocks subject to denudation rather 
than to reflect the maturity of sedimentary rocks, in some areas.

Introduction

The mineral composition of sedimentary rocks, particularly sands and sand
stones, contains geological information of great importance. This paper is devoted 
to a petrographical classification method which is based on the determination of 
light minerals of psammites and has so far been hardly applied in practice in 
Hungary, and allows us to get denominations with genetic content, as well as to 
the maturity that can be determined using the ratio of these minerals, the felds- 
par-to-rock fragments ratio pointing to the origin, and to the study of maturity 
according to heavy mineral composition. Using this method it makes possible to 
draw geological, mainly paleogeographical conclusions concerning the Cenozoic in 
Hungary. A total of approx. 8800, out of the results of micromineralogical exami
nations published not later than 1983 or stored in the Database of the Hungarian
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Geological Survey and collected by M. Sallai are related to Cenozoic sands 
and sandstones of molasse facies in Hungary (Fig. 1).

Of them, a total of approx. 4800 results relating to the 0.1 to 0.2 mm 
light mineral fraction of the samples were involved in the evaluation.

The method applied

In accordance with the feature of data available, the triangle diagram of 
quartz+silica—feldspar—rock fragments worked out by M cBride, R. S. (1963) 
has been used as a basis for the petrographical classification (Fig. 2). The 
proportions of quartz+silica, feldspar and rock fragments in the samples related 
to 100% using a plotting program package called Grapher were represented in 
triangle diagram, with a help from my colleague Z. Part£n y i. The total amount

quartz + silica 
0

100%

feldspar rock fragments

Fig. 2. A triangle used as a basis for the petrographical classification (MCBRIDE, R. S. 1963) 
2. ábra. A petrográfiai osztályozás alapjául szolgáló diagram (MCBRIDE, R. S. 1963)

of these light minerals regarded in the classification exceeds 75% for four-fifth 
of the samples and was less than 50% for only 6% of the samples.

The knowledge of position of samples from various areas in the quartz+sil
ica -  feldspar -  rock fragments triangle diagram not only renders possible the 
description and classification of sands and sandstones but it also has a genetic 
content (Pettijohn, F. J. 1975). The feldspar-to-rock fragments ratio, the so- 
called provenance index reflects the geological setting of the denudation area,



since during the weathering process of coarse-grained deep-seated plutonic 
rocks mainly feldspar grains with size of sand were produced whereas the 
weathering of supracrustal (igneous, mctamorphic and sedimentary) rocks 
caused vsandgrain-sized pieces to form. The (quartz+silica)-to-(feldspar+rock 
fragments) ratio roughly expresses the mineralogical maturity which is implied 
by the sedimentary and diagenetic impacts owing to the different resistivity of 
quartz, feldspar and rock fragments.

The distribution of the types of rock samples of different age from super
ficial beds and mainly from boreholes is shown in Fig. 3 and Table 1. The 
position of samples of different age from each area in the triangle diagram is 
indicated by the areas confined by dots in Fig. 4.

Table 1 — 1. táblázat
The distribution of the evaluated Cenozóic sands and sandstones in Hungary according

to petrographical types

A kiértékelt magyarországi kainozóos homokok és homokkövek petrográfiai típus szerinti
megoszlása
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Quaternary 1009 6.2 57.0 12.3 6.9 11.0 2.4 2.1 2.1

Pannonian 1633 13.3 47.9 7.6 8.0 13.3 2.1 3,5 4.3

Miocéné 661 10.7 14.5 5.4 12.5 11,5 7.6 25.6 12.2

Oligocene 1177 13.6 26.3 13.0 5.4 24.4 8.7 6.6 2.1

Eocene 336 36.9 32.4 8.9 4.8 5.4 9.2 1.5 0,9

The samples from each region were compared using the summarized data in 
Table 2. Included in this table are the amounts of samples, their dominant rock 
type, the average quartz+silica, feldspar and rock fragments contents, the ma
turity index; determined using a computer program called Histo and worked out 
by L. 6 . KovAcs, and based on the light mineral composition, moreover anot
her maturity index called ZTR index (zircon+tourmaline+rutile) total heavy mi
neral content) ;for the samples. Theoretically the values for both indices are 
higher for the more mature sedimentary units than for the less mature ones. 
On account of the kind of distribution of the data, medians are the best to 
express the maturity of each group of samples.
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The petrographic types, maturity and feldspar/rock fragments content 
of the examined Cenozoic sand and sandstone samples from Hungary

Based on Tables 1 and 2 and Figures 3 and 4 as well as on the maturity 
hereinafter referred only to as maturity determined according to the light min
eral composition the following features have been stated:

The Eocene sandstone samples — that only are from the Transdanubian 
Central Range and its region — are mainly quartz-sandstones and subarkoses 
and are the most mature ones among the samples studied. They have low rock 
fragments contents that is hardly exceeded by the amount of feldspars. Their 
ZTR index is higher than that of any other unit of the Cenozoic.

The major part of Oligocene samples are subarkoses and arkoses less ma
ture than the Eocene ones. In the Északi—középhegység (The Northern Central 
Range of Hungary) more mature subarkoses and quartz-sandstones, whereas in 
the Transdanubian Central Range less mature subarkoses and arkoses are dom
inant. In the latter area the feldspar and rock fragments contents of samples 
are higher than in the Northern Central Range of Hungary. The Oligocene 
psammites have a medium ZTR index that is somewhat higher in the Nothern 
Central Range of Hungary than elsewhere.

The Miocene sands and sandstones are mainly lithic arkoses, but also in
clude all other types. Of the Cenozoic samples, they have the highest rock 
fragments and feldspar contents and are less mature than the older ones. The 
least mature ones are the lithic arkoses in S Transdanubia which have, however, 
a rather high ZTR index. They are more mature in the Northern Central Range 
of Hungary and the Transdanubian Central Range than at other sites and are 
dominated by quartz-sandstone or subarkose. In general, the Miocene samples 
contain more feldspar than for rock fragments, particularly in the Transdanubian 
Central Range. An exeption to this is only represented by samples from the 
Transdanubian Hilly Region, since their rock fragments content is twice the 
amount of feldspar. The ZTR index is high in S Transdanubia and the Trans
danubian Central Range and is low elsewhere.

The Pannonian sand and sandstone samples are dominated by subarkoses, 
but the presence of arkoses and quartz-sandstones is also characteristic. As with 
the Miocene ones, they are most mature in the Northern Central Range and 
the Transdanubian Central Range. Their feldspar-to-rock fragments ratio is 
higher in the Little Hungarian Plain and the Danube-Tisza Interfluve than at 
any other site. The ZTR index is the highest in S Transdanubia, the Trans
danubian Central Range and the northern Great Hungarian Plain.

The Quaternary sands are largely subarkoses. The samples from S Trans
danubia and the N Great Hungarian Plain are the least mature ones and have 
higher feldspar and rock fragments contents as well as a higher ZTR index 
than anywhere else. The Quaternary sand samples, except for those from the 
Little Hungarian Plain, generally have a higher feldspar content than rock frag
ments content.Comparing the regions referred to most striking is the fact that 
data concerning S Transdanubia differ from those of the rest of the areas. Of



the Neogene and Quaternary samples they are the least mature with the highest 
ZTR index. The Miocene samples from the Transdanubian Hilly Region excel 
in their rock fragments content exceeding twice their feldspar content. Here 
and in S Transdanubia the Pannonian and Quaternary units are more mature 
than the Miocene ones. . The Cenozoic psamrriite samples from the Trans
danubian Central Range arid its foreland are more mature than those from any. 
other part of Transdanubia towards the south. Here the Eocene sandstones are 
most mature and the Quaternary and particularly Pannonian samples are more 
mature than the Oligocene and Miocene samples. Sands and sandstones in the 
Northern Central Range of Hungary and its foreland are, with a sirigle excep
tion', generally more mature than any unit of the same age in the other regions. 
In the Great Hungarian Plain the least mature ones are represented by the 
Pannonian and Quaternary sands in Tiszántúl (The Trans-Tisza Region) and the 
Quaternary sands in. the northern part of the Great Hungarian Plain. Except the 
samples from the N. Great Hungarian Plain, the Quaternary beds are more ma
ture than the Pannonian ones in the Little Hungarian Plain and the Great 
Hungarian Plain alike. As for the ZTR index, it is generally low in the plain 
areas, reaching a minimum in samples from the Danube-Tisza Interfluve and a 
maximum in the N Great Hungarian Plain.

Conclusions

As for sands and sandstones, their petrographical type and maturity are 
pre-determined by factors influencing their composition. Of them, conclusions 
can be made, by Comparing data relating to psammites of each epoch, on 
changes in climate and relief energy that had prevailed in various periods as 
well as on the different degrees of diagenesis (for details see T h a m ó -B o z s ó , 
E. 1990). Comparing the data relating to each region and regarding the paleo- 
geographical reconstructions (H á m o r , G. et al 1988), additional information on 
the proximity or distant position of the erosional area, the degree of redeposi
tion, and possibly on the lithology of the area of erosion or the one-time 
volcanism and the various facies of deposition can be obtained.

Within each stratigraphic interval the less mature rocks point to a nearer 
area of primary denudation or volcanism, whereas the more mature rocks in
dicate a more distant erosional area or the presence of a greater amount of 
reworked material, or a facies producing a more mature deposit. A higher felds- 
par-to-rock fragments ratio indicates a larger amount of plutonic material, 
whereas its low ration indicates more supracrustal material.

The fact that as far as the Oligocene subarkoses and arkoses are concerned, 
those from the Northern Central Range of Hungary are more mature than those from 
the Transdanubian Central Range, points to a more distant area of erosion or, 
possibly, to a facies situated farther off the shores. In addition, they contain a larger 
amount of plutonic material, according to their higher feldspar-to-rock fragments 
ratio. The fact that the Miocene, mostly lithic arkoses are less mature than the



Paleogene rocks, mainly indicates a volcanism becoming more and more 
intensive.

The fact that the Miocene, Pannonian and Quaternary subarkoses and 
quartz-sandstones in the Transdanubian Central Range and the Northern Central 
Range of Hungary are more mature than those encountered in other regions of 
Hungary indicates that here the amount of reworked material is larger than in 
the other areas and, in the case of the Northern Central Range of Hungary, 
they may have also originated from a more distant denudation area. Samples 
from the Pannonian and Quaternary rocks in the Transdanubian Central Range 
and from the Miocene and Pannonian rocks in the Northern Central Range of 
Hungary are more mature. This indicates a larger amount of reworked material, 
as compared to the units of different age of the specific areas.

The Neogene and Quaternary clastic arkoses and subarkoses from S Trans- 
danubia that are less mature than the samples from any other region may in
dicate an intensive erosion of the local rocks (particularly in Miocene time) 
or, possibly, to a different lithology of the erosional area. The fact that in S 
Transdanubia and the Transdanubian Hilly Region the Pannonian and Quater
nary samples are more mature than the Miocene ones indicates the presence 
of more reworked material in the younger rocks.

The lower degree of maturity of the Pannonian and Quaternary subarkoses, 
sublitharenites in the regions of plains, as compared to the degree of maturity 
of the pertaining rocks in the Central Ranges mainly indicates that they are 
originated from a primary erosion or they contain a smaller amount of re
worked material. The higher maturity of samples from the Little Hungarian 
Plain, as compared to the samples from the Great Hungarian Plain may also 
have resulted from the different lithology of the pre-existing rocks eroded off 
later. As for the Great Hungarian Plain the higher degree of maturity of
samples from the Danube-Tisza Interfluve, as compared to those from the N
Great Hungarian Plain and the Trans-Tisza Region are mainly indicative of a 
greater distance from the area of erosion of the concerned rocks.

Based on the feldspar-to-rock fragments ratios, that is, the provenance in
dices, the amount of supracrustal material is larger, as compared to other re
gions, in the Transdanubia Hilly Region, S Transdanubia and the Northern Cen
tral Range of Hungary for the Miocene samples, in the Transdanubian Hilly 
Region, S Transdanubia and the N Great Hungarian Plain for the Pannonian 
samples, whereas in the Little Hungarian Plain, the N Great Hungarian Plain 
the Transdanubian and Northern central Ranges and S Transdanubia for the 
Quaternary sands. However, this needs an additional back-up by other miner- 
alogical data.

The comparison of the maturity degrees determined on the basis of the 
light mineral composition with the ZTR indices has shown that a more mature 
rock not always implies a higher ZTR index and vice versa. Thus, the Neogene 
and Quaternary immature rocks in S Transdanubia and the Pannonian and Qua
ternary immature psammites in the N Great Hungarian Plain have the highest 
ZTR index. That is why, in my opinion, the ZTR index, in regard to the entire



territory of Hungary, is decreasing as the sands and sandstones are younger 
and younger, thus proving their increasing immaturity, whereas in smaller areas 
the ZTR index must be indicative of the zircon, tourmaline and rutile contents 
of the pre-existent rocks instead of maturity.
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MAGYARORSZÁGI KAINOZÓOS HOMOKOK ÉS HOMOKKÖVEK 
PETROGRÁFIAI OSZTÁLYOZÁSA

t h a m ó n é  b o z s ó  e .

Magyar Állami Földtani Intézet 
Budapest, Stefánia út 14.

H-1143

ETO: 551.77 (439) 
552.513 (439)

T á r g y s z a v a k :  kainozóikum, homok-homokkő, mikromineralógia, érettségi index,
ősföldrajzi következtetések

A magyarországi kainozóos homokok és homokkövek 0,1—0,2 mm-es frak
ciójára vonatkozó, a földtani irodalomban fellelhető kb. 4800 db mikrominera
lógiai vizsgálati eredmény került kiértékelésre. A minták petrográfiai típusának 
meghatározása M c B r id e , R. S . (1963) kvarc+kova -  földpát -  közettöredék 
háromszög diagramja alapján történt. A különböző területekről származó, külön
böző korú képződmények domináns kőzettípusának és érettségének ismerete se



gítséget nyújt a területek összehasonlításához és a fejlődéstörténeti különbsége
ket is tükrözi. A Dél-Dunántúl neogén és kvarter képződményei bizonyultak a 
legéretlenebbnek, melyek között a kőzettöredékes arkózák és szubarkózák do
minálnak. Az Északi-khg. és előtere zömmel kavarchomokkő és szubarkóza 
mintái a legérettebbek. Úgy tűnik, hogy a nehézásványi összetétel alapján meg
határozott érettségi mutató, a ZTR-index az egyes területeken nem az üledékes 
kőzetek érettségét tükrözi, hanem a lepusztuló kőzetek összetételére utal.





. CONTRIBUTIONS TO THE MINERALOGY OF THE LAHÓCA 
HYDROTHERMAL ORE DEPOSITS OF RECSK, NORTH HUNGARY

by

♦♦GÁBOR DOBOSI—BÉLA NAGY*

♦Hungarian Geological Survey 
Budapest, Stefánia út 14.

H-1143

♦♦Hungarian Academy of Sciences, Laboratory for Geochemical Research.
Budapest, Budaörsi út 45.

H-1112

UDC: 553.439: 552.13: 553.21/24 (234.373.3)

K e y w o r d s :  paragenesis, Recsk-Lahóca mineralization, enargite, luzonite, 
fahlores: tetrahedrite, tennantite, goldfieldite, annivite, Mn-fahlore, chalcostibite, Au- 
Ag-tellurides, Bi-telluride, native bismuth, native gold, bismutite, guanajuatite, Se- 
bearing galena, stannite, kesterite

Qualitative and quantitative electron-microprobe investigations were made on 
samples formerly collected from the enargitic-luzonitic ore stocks in the Lahóca-hegy 
area of Recsk, and stored in the Museum of the Hungarian Geological Survey, as 
well as on samples taken from an inclined shaft opening up the enargitic-luzonitic 
mineralization also penetrated by borehole Rm 48. The authors have determined the 
chemical composition of enargite, luzonite and fahlores, also identifying the presence 
of famatinite, goldfieldite, annivite, Mn-fahlore, chalcostibite, Ag-telluride, Au-Ag-tel- 
luride, Bi-telluride, native bismuth and bismutite, with the verification of the occur
rence of guanajuatite in the mineral paragenesis. In addition, it was the first time 
that kesterites were found in Hungary.

Introduction

In recent decades the ore explorations around Recsk have greatly con
tributed to the understanding of the genetics of the Lahdca-type mineralization 
exploited for more than 125 years (C se h -Né m eth  1991).

Pantô (1951, 1952) made a two-fold division of the ore stocks of Lahoca- 
hegy (Mount Lahoca) with the following groups (Fig. 1):

The southern ore stocks (stocks I, II, IV, V, VII, IX and XII) with blues- 
chist envelope — reworked andesite tuffite or detritus-bearing volcanic mud 
representing the final stage of mineralization — with disseminated to veined 
ore distribution, including a mostly continuous silicification.



Fig. 1. A layout of ore-bearing stocks in the area of Recsk-Lahóca 
1. ábra. Az érces tömzsök elhelyezkedése a recski Lahóca-hegy környékén

In the northern stocks no blueshist is present, and the ore appears in the 
form of nests and concretions (stocks III, VI and VIII).

The stocks of the Lahóca mineralization cannot be regarded as true stocks 
in an ore-geological sense, since they are rather stock-like ore impregnations 
in the Eocene andesite. The size of stocks varies in a wide range. Stock III 
has a basic area of 3960 sq.m., whereas the basic area for stock V is as large 
as 22,920 sq.m. Their height ranges from 30 to 92 m.

The exploitation of this ore type was stopped in 1975. The idea of mining 
to be re-opened is now under consideration. A science-historically interesting 
significance relative to this mineralization is given by the fact that enargite 
was first identified here in Europe (Pettko 1863, 1867).

In a book titled Magyarország ásványai (Minerals of Hungary) by Koch 
(1985) the paragenesis of the Lahóca mineralization, based on examinations by 
Papp (1932, 1933) Pettkó (1863, 1867), Szabó (1875), Sztrókay (1940, 
1944, 1952), Vavrinecz (1929, 1931), Zepharovicz (1867), and ZsiVNY 
(1923, 1925), is summarized as follows:

Dominant ore minerals: pyrite, enargite, luzonite.
Accessory minerals: tennantite, galena, sphalerite, tenorite, seligmanite, lau- 

tite,. bournonite, boulangerite, chalcopyrite, bornite, gold, klaprothite, witti- 
chenite, emplectite, galenobismuthite, guanajuatite.

The aim of this paper is to describe more precisely the Recsk—Lahóca- 
type ore mineralization through electron microprobe investigations, and to ob
tain quantitative data bearing on the Cu-A-Sb-sulfides of complicated and vary
ing composition, such as enargite, luzonite or fahlores.



T a b le  1— 1. ta b la za t

List of samples — A gyűjtött minták jegyzéke

S a m p le L o c a l i ty

R1 Recsk-Lahóca, Stock II
Old-middle György breaking 41

R2 Recsk-Lahóca, Stock II
Old-middle György breaking 41

by point 708
R3, R4 Recsk-Lahóca, Stock II

Old-middle György breaking 38
R5 Recsk-Lahóca, Stock II

Old-middle György breaking 79
R6 Recsk-Lahóca, Stock III
R7 Recsk-Lahóca, Stock III

Ore breaking 110
R8 Recsk-Lahóca, Stock IV
R9 Recsk-Lahóca, Stock IV

Inclined adit 4
RIO Recsk-Lahóca, Stock V

Top, point 93
R 11 Recsk-Lahóca, Stock V

Point 53
R12 Recsk-Lahóca, Stock V

Incl. adit IV. level II, point 2143
R13 Recsk-Lahóca, Stock V

Lower half, ore breaking 1083
R14 Recsk-Lahóca, Stock VI

Breaking 1025 over “Katalin”, tract
R15 Recsk-Lahoca, Stock VIII
R16 Recsk-Lahoca, Stock VIII
R17 Recsk-Lahoca, Stock VIII
R18 Recsk-Lahoca, Stock IX

NE III, level 1
R19 Recsk-Lahoca, Stock IX

NE III, level 1
R20 RM-48 Inclined shaft

RL1RL2& 
and RL3 RM-48 Inclined shaft

RD3 RM-48 Inclined shaft
RD4 RM-48 Inclined shaft

RM-48 112,8 m

C o lle c te d  b y M Á F I  ín v . N o .

Pantó, G. 3909

Pantó, G. 3908

Pantó, G. 3907

Pantó, G. 3910

Rozlozsnik, P. 2917

Pantó, G. —

Pantó, G. 3923

Panto, G. 4664

Vidacs, A.—Marczis, J. 3936

Vidacs, A.—Marczis, J.
1962. VIII.

Kákay Szabó, 0.
1970. XII. 9. “

Tasnádi Kubacska, A. 3942

3949

Pantó, G. —

Pantó, G. 3955
Pantó, G. —

Pantó, G. 3985

Pantó, G. 3958

Szebényi, G. —

Nagy, B. —

Baksa, Cs. 92—227— 1

Baksa, Cs. _

A list of the samples investigated is given in Table 1.
The greater part of samples were collected by G. Pant6 to be stored in 

the Collections of the Hungarian Geological Survey (thus, when possible, the 
numbers of inventory of the Hungarian Geological Survey also are presented 
in the aforesaid Table).

Each test and measurement was carried out using an electron microprobe 
Model JEOL Superprobe 733. For the quantitative analyses an accelerating vol-
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tage of 25 kV, and a beam current of approx. 36 nA were used. The standards 
used are pure Cu, Sn, Te, Ag, Bi, Sb, Zn and pyrite (for the Fe and S measure
ments), or GaAs (for the As measurements). The set of raw data was subjected 
to a ZAF correction calculation. The results of each representative analysis are 
shown in Tables 2 and 3.

Table 3—3. táblázat
The composition of kesterite from the stock of Rm-48 shaft. Chemical formulae were cal

culated on the basis of 8 atoms.
Az Rm 48-as aknából származó keszterit összetétele. A kémiai összetételt és képletet 8

atom alapján számítottuk ki
1 . 2 . 3.

Cu 29.76 29.89 30.12
Zn 13.27 13.10 12.84
Fe 0.14 0.23 0.32
Sn 27.24 26.79 . 26,70
S 29.95 29.91 30.04

sum 100.36 99.92 100.02

Chemical formulae
Cu 2.039 2.054 2.064
Zn 0.885 0.874 0.853
Fè 0.008 0.015 0.023
Sn 0.997 0.985 Ö.981
S 4.070 4.071 4.078

1. Kesterite, Plate VIII 
2—3. Kesterite, Plate IX

Results

n a r g i t e  a n d  l u z o n i t e

Both minerals are the ones being most typical of the Recsk/Lah6ca-type 
mineralization and occurring in the largest amount, beside pyrite. In the 
samples studied, a great number of quantitative analyses of luzonite and enar- 
gite were made. The grains to be studied were selected under ore microscope, 
since the two minerals cannot be distinguished by microprobe, owing to their 
nearly identical clfemical composition. In consequence, the identification may 
be uncertain in some cases, particularly, when the two minerals show an in
tergrowth.

E n a r g i t e  Experiments by L u c e  et al. (1977) in the Cu-A-Sb-S system have 
shown that the incorporation of Sb into enargite is restricted. According to 
their experiments, enargite with highest antimony content bore 12.5 mole% of 
stibioenargite (Cu3SbS4) at a temperature of 500°C, and the amount of Sb sho
wed a decreasing tendency as temperature was reduced. According to measu
rements by. S p r in g e r  (1969) and T a n e l l i (1970), the maximum solubility of



the stibiôenargite end-member component was given by 20 mole%. The enargite 
included in the examined samples from Recsk is generally homogeneous and 
its composition stands close to the theoretical CU3ASS4 composition. In addi
tion, the proportion of the stibiôenargite end-member component does not ex
ceed 20 mole% in accordance with data from the relevant literature 
(see Fig. 2).

Famatinite

TN-TD

Tennantite A *  •----•*—•» Tetrahedrile

CST

<ft—•• Chalcostibite

---- ■ 1-----1 1 1---- 1-----1 1-----1-----
As 20 40 60 B0 Sb

1--------Sb (m ol %)

Fig. 2. The variation of As and Sb in the enargite, luzonite-famatinite, fahlore and chalcostibite 
minerals of the Lahoca mineralization. Black dots indicate measured mineral composition. The 
thick line confines the region of solid solutions encountered in the nature, whereas the dotted 
lines indicate the boundary of occurrence of solid solutions, marked upon experiments by LUCE 
et al. (1977). Abbreviations: EN — enargite, LZ — luzonite, FM — famatinite, TN — tennantite, 

TD — tetrahedrite, CST — chalcostibite

2. ábra. Az As és Sb változása a lahócai ércek enargit, luzonit—famatinit, fakóérc és kalkostibit 
ásványaiban. A fekete pontok a mért ásványösszetételeket jelzik, folyamatos vastag összekötő vonal 
a természetben előforduló elegykristály tartományt jelzi, míg a szaggatott vonal LUCE et al. (1977) 
kísérletei során kapott elegykristály határokat mutatják. Rövidítések: EN — enargit, LZ — luzonit, 

FM — famatinit, TN — tennantit, TD —tetraedrit és CST — kalkostibit



F a m a t i n i t e - l u z o n i t e  After S k in n e r  et al. (1972) and L u c e  et al. (1977), 
the CU3ASS4 end-member component is referred to as luzonite, whereas the 
Cu3SbS4 component is called famatinite, avoiding the use of the term “stibio- 
luzonite”. Regarding the transitional members (solid solution), the so-called 
fifty-percent-rule was applied to.

Contrary to enargite, luzonite is strongly zoned and its Sb and As contents 
vary in a wide range. Examples of zoning are shown by back-scattered or, 
otherwise called, compositional electron images in Plate I. The light zones 
within the zoned luzonite grains indicate an Sb enrichment at the expense 
of As.

In some grains (see Plate I, Photo 1) the zoning reflects the periodical 
variation of As and Sb contents during mineral growth, whereas in other cases 
luzonite with a different compositon was segregated later in the cracks of a 
slashed luzonite grain (Plate I, Photo 2). Zoning can be of checker-like or 
parquet pattern (Plate I, Photos 3 and 4). A segregation of Sb-rich luzonite or 
famatinite is frequently observed at the edge of luzonite (Plate I, Photo 4).

As far as we know, the mixing between luzonite (CU3ASS4) and famatinite 
(Cu3SbS4) is continuous. However, luzonite with Cu3SbS4 content less than 10 
mole% is unstable under the conditions encountered in nature (L u c e  et al. 
1977; Bernardini et al. 1973). This is also supported by measurements on 
natural luzonite (Springer 1969, T a n e l l i 1970) Fig. 2, shows the distribution 
of Sb and As in the measured luzonites. Accordingly, although a greater part 
of the measurement points correspond to a zone with an Sb content higher 
than 1 0  mole%, there are also luzonite samples with Sb content lower than 
the aforesaid value. In this case this; classification might be inaccurate, since 
the enargite that cannot be distinguished using microprobe test is also included 
in the luzonite grain identified under microscope. The Sb content is higher and 
more varied for luzonite than for enargite. In a number of cases the occurrence 
of famatinite is also observed, not only in the mineralization of the inclined 
shaft near borehole Rm 48 but in the Lahdca stocks, too.

According to the relevant literature, in addition to the four main elements
(Cu, As, Sb and S), also Fe (P a la c h e  et al. 1974), Sn (M oh  and O t t e m a n

1962) and Ag (K a r u p -M o l l e r  1974) may be included in luzonite in a large 
amount. As shown by the present investigations and measurements, Ag and Fe 
are present in luzonite only by some tenth parts of weight% (for Ag — max
imum 0.9 %, for Fe — maximum 0.4 %). However, Sn content may attain 
even 1.5 weight %. An interesting appearance of the latter can be seen in the 
luzonite of the zone around inclined shaft near borehole Rm 48, in which the 
oscillatory zoning is due to an alternating change of Sn content (Plate II, Pho
tos 1 and 2). As shown by the photos, Sn represents an essential element of
the hydrothermal system, which is also reflected by the fact that in addition
to its, being incorporated in luzonite, it is also observed as an independent 
mineral (see later).

No significant difference was revealed between the composition of enargite 
and luzonite of the individual ore stocks.



C h a l c o s t i b i t e

Chalcostibite (CuSbS2) was found and analysed in samples from stocks II, 
IV and VIII, and from an inclined shaft situated near borehole Rm 48. Chal
costibite usually appears as an inclusion in enargite or luzonite, or at the edge 
of these minerals (plate II, Photos 3 and 4). As for its composition, in addition 
to its main elements (Cu, Sb, S), a little As can also be found (Fig. 2). Its 
representative analysis is shown in Table 2. As shown by the analyses, chal
costibite is likely to be the same as a mineral described as wolfsbergite by 
B a k sa  (1975). However, the term “wolfsbergite” is not used any longer and 
is even not mentioned in most manuals dealing with ore minerals (for instance, 
U y t e n -b o g a a r d t  and B u r k e  1971).

An experimental investigation of Cu-As-Sb-S system by L uce et al. (1977) 
has found that chalcostibite, in addition to enargite or luzonite, is nearly always 
present in each experimental system, therefore its comparatively rare occurrence 
under natural conditions seems to be somewhat enigmatical.

F a h l o r e s

Since a very detailed study of the complex chemical features of fahlores 
encountered in Hungary is just before completion (D o b o s i and N a g y , a paper 
under preparation for printing), so the Recsk fahlores will be treated here as 
only touched upon.

As shown in Fig. 2, the Sb and As contents of the Lahoca fahl-ores in
clude nearly the entire tennantite-tetrahedrite range. As or Sb might be substi
tuted by Te and Bi in a larger amount. Moreover, at places in the ores of 
stocks II and IV, the Te-fahlore, g o l d f i e l d i t e  (Plate IV, Photos 1 through 3) is 
observed, whereas a n n i v i t e ,  a Bi-fahlore is included in the ore of stock II. For 
their representative analysis, see Table 2. It is of great importance to lay stress 
on them, since this publication is the first to report on the occurrence of these 
two minerals in Hungary. The occurrence of another interesting fahl-ore should 
also be mentioned: fahlore grains with a rather high Mn content (more than 6 
weight %) can be detected in the enargite-luzonite-bearing ore in an inclined 
shaft near borehole Rm 48. However, in details it will be discribed in the 
paper mentioned above (D o b o s i and N a g y ). The picture of Mn-fahlore is 
shown in Plate III, whereas its representative analysis is given in Table 2.

M i s c e l l a n e o u s  o r e  m i n e r a l s

Minerals listed so far are generally included in large amounts in the 
Lahdca ores and can be identified under microscope. Now a few minerals that 
are considerably less frequent, as compared to those described previously, and 
are difficult to identify or cannot be identified at all under microscope, due 
to their small size (a few 10 |im as a maximum), will be discussed. Quanti
tative analyses have only been made in some cases; their identification is based 
on their elements.



A g - t e l l u r i d e .  Ag-telluride is rather frequent: by our microprobe tests it was 
determined in enargite, luzonite and fahlore included in stocks II, V and VIII. 
Its size is usually smaller than 20 pm (Plate V, Photos 1 and 2). Its combined 
occurrence with goldfieldite can be seen in Plate IV, Photos 1 through 3, in 
the ore of stock II. Here the Ag-telluride is represented by 3-to-5-p-wide plates 
in goldfieldite.

Considering that no analysis of Ag-telluride was made, we cannot decide 
whether it is present in the form of hessite, empressite or stuetzite. No Ag- 
telluride has so far been described from the Lah6ca ores; the Ag-telluride in
clusion found by microprobe examination of a sample from an inclined shaft 
near borehole Rm 48 was mistaken for montbrayite ( B a k s a  1975).

A u - A g - t e l l u r i d e .  A grain with size of approx. 10 p, containing Au, Ag and 
Te elements has been identified as an inclusion in goldfieldite of the ore of 
stock II (Plate IV, Photo 4). Since it was impossible to make a quantitative 
analysis of the grain, it cannot be described more precisely. This is likely to 
be a very rare mineral in the paragenesis, since the grain concerned is the 
only one that has been encountered. No Ag-Au-telluride has so far been iden
tified in samples from the Lahoca ores.

N a t i v e  g o l d .  Native gold was found in enargite and luzonite of stocks II 
and V, and in the goldfieldite of stock II in the form of inclusions smaller 
than 10 p. Its typical occurrence is shown in Plate VII. In addition to Au, a 
few Ag can always be detected in them. In line with microscopic examinations, 
native gold from Recsk has been known for a long time.

A g - B i - S e - b e a r i n g  p h a s e .  In goldfieldite of the ore of stock II a grain with 
size of approx 10 by 20 p and containing Bi, Ag and Se elements has been 
identified. The picture of this grain, with the distribution of the listed elements 
are shown in Plate VI. More grains like this have not been encountered. Solely 
its composition of element did not enable us to come to a proper identification.

B i - S e - b e a r i n g  p h a s e ,  probably guanajuatite. Enargite from stock II contains, 
at several places, Bi-and-Se-bearing inclusion with a size smaller than 10 p. 
Inclusions like this are shown in Photos 3 and 4 of Plate V. Since guanajuatite 
has already been identified in the area concerned on the basis of microscopic 
examination, the presence of the Bi-and-Se-bearing phase we have encountered 
here has corroborated the results of earlier studies.

B i - ( a n d  S ? ) - c o n t a i n i n g  p h a s e .  Minor, Bi-bearing inclusions with a size 
smaller than 10 p were also found in the enargite and luzonite of stock II. 
Due to the small size and the S-bearing environment it was not possible to 
surely decide the question whether S was included in the grain concerned. 
Bismuthite or native bismuth may be taken into account. Also these minerals 
have not yet been identified in this area.

B i - t e l l u r i d e .  Bi-telluride has been identified in the luzonite of stock IX 
and the enargite in the inclined shaft situated near borehole Rm-48, in the 
form of inclusions with size of around 10 p. For its occurences in the latter 
area, see Plate III. Apart from its Bi and Te contents, the mineral cannot be



more closely determined on the basis of its elements. Up to the day no Bi- 
telluride minerals have been described from this area.

P b - B i  a n d  P b - B i - A g  s u l f o s a l t s .  In enargite and luzonite in the ore of an 
inclined shaft near borehole Rm 48 tiny rods a few p wide and 10 to 20 p 
long with Pb and Bi, or Pb, Bi and Ag elements have been found. According 
to their elements, they are likely to be a kind of sulfosalt, however, they cannot 
be described more precisely. Probably this phase hasen described by Baksa 
(1975) questionably as galenobismutite. Galenobismutite has also been identi
fied in the Lahdca area.

G a l e n a .  Galena is observable in grains about 10 p large or smaller, here 
and there in the Lahdca ores, in enargite, luzonite and pyrite.

S e - b e a r i n g  g a l e n a .  Its grains with a size smaller than 10 p were identified 
in luzonite of the ore in an inclined shaft near borehole Rm 48. Although no 
quantitative analysis was made, the selenium content is estimated to be as high 
as several weight %. Its occurrence here (and not in the Lahdca ores) is very 
interesting, since the Se-bearing galena is not rare in the Parddfiirdd ores.

S t a n n i n e .  A  mineral containing Cu, Sn, Fe and S and having a size of 
several 100 p is encountered, in conjunction with enargite, tennantite and gold- 
fieldite, in the ore of stock VI. Based on its elements it would be classified 
as stannine, however, according to quantitative analyses, the proportion of each 
element is different, as compared with stannine. As shown by the analysis, its 
composition is roughly as follows: Cu 41.8 %, Zn 0.2 %, Fe 9.4 %, Sn 16.9 
% and S 30.6 %. This composition ocrresponds to a mineral with a composi
tion of Cu2 .7Feo.7Sno.6S4 . This mineral requires further investigations.

K e s t e r i t e .  A mineral occurring together with luzonite and fahlore in the 
form of grains with a size of 20 to 50 p is rather frequently encountered in 
some samples from an inclined shaft near borehole Rm 48. It is noteworthy 
that in luzonite from the same samples Sn is present very frequently. Its ap
pearance is shown in Plates VIII and IX, whereas its composition is included, 
in Table 3. The formula calculated on the basis of a quantitative analysis corre
sponds to the formula a Cu2ZnSnS4 , that is, to that of custerite. Kesterite 
differs from stannine by Zn which is contained instead of Fe. Orlove (1956) 
was the first to describe kesterite. The name of this mineral comes from a 
geographic name Kester in Yakutia, therefore there are some difficulties as far 
as its mode of writing in Latin is concerned. It is also written as kosterite, 
Kosterite, kjusterite and custerite. We use the name recommended by Fleischer 
(1966).

Summary

Samples taken from the Recsk-Lahoca enargite-luzonite-bearing ore stocks 
and from the likewise enargite-luzonite-bearing mineralization of the N fore
ground of Lahdca — from an inclined shaft made near the site of borehole 
Rm 48, were examined qualitatively and quantitatively using the electron mi



croprobe method. Thereby the composition of enargite, luzonite and fahlores 
was determined, the presence of famatinite was also proved in the Lahdca 
stocks, and some varieties of fahlores that had not been identified in Hungary 
before, (e.g. goldfieldite, annivite, and Mn-fahlore), were found in the Lahdca 
ores.

Based on qualitative examinations, the knowledge of the paragenesis of 
the Recsk-Lah6ca mineralization has been complemented with the verification 
of the following phases: a kind of Ag-telluride. Au-Ag-telluride, Bi-telluride, 
native bismuth or bismuthite and an Ag-Bi-Se-bearing mineral phase. It is dif
ficult to give a more precise description of the above phases. The presence of 
guanajuatite at Lahdca and the occurrence of. Se-bearing galena inclusions in 
the ores in an inclined shaft near borehole Rm 48 have been verified. A variety 
of stannine of unusual composition has been encountered in the samples from 
stock VII of Lah6ca. We are the first to verify, upon measurements, the pre
sence of kesterite in Hungary.

The additional information on the paragenesis of the Recsk—Lahdca min
eralization and a clarification of the chemical composition of fahlores would 
offer an opportunity to presume a relationship or joint post-magmatic (post- 
volcanic) origin of the precious metal-telluride-fahlore mineralization of Par&d- 
fiirdd (Nagy, B. 1985).

As shown by our examinations, the stock-type Recsk-Lahdca mineralization 
and the vein-type Paradfiirdd mineralization can be considered as products of 
hydrothermal solutions reaching subsurface level from the deep-level porphy- 
ritic, skarn-type and metasomatic mineralization of Recsk.
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Budapest, Budaörsi út 45.

H—1112

ETO: 553.439: 552.13: 553.21/24 (234.373.3)

T á r g y s z a v a k :  paragenezis, Recsk-Lahóca, ércesedés, enargit, luzonit, fakóércek:
tetraedrit, tennantit, goldfieldit, ánnivit, Mn-fakóérc, kalkoztibit, arany-ezüst-telluridok, bizmuttel- 
lurid, termésbizmut, termésarany, bizmutin, guariajuatit, Se-tartalmú galenit, stannin, kesterit

Az elmúlt évtizedek recski érckutatásai nagyban elősegítették a több mint 
125 éven keresztül művelt lahócai ércesedés genetikai kérdéseinek a tisztázását 
(C seh— N é m e t  1991.)

A felszínközeli bányászat beszüntetése után még mindig kérdéses maradt 
az ércesedés viszonylag jelentős nemesfémtartalmának ásványokhoz való kötő
désének az ismerete. Ezért szerzők célul tűzték ki, hogy a Magyar Állami Föld
tani Intézet Múzeumában őrzött anyagokból, az MTA Geokémiai Kutatólabora
tóriumában, elektron mikroszondás vizsgálatokkal új ismereteket szereznek.

Vizsgálataik során kvantitatív adatokat nyertek a bonyolult és változó 
összetételű Cu-As-Sb-szulfidokról, mint amilyenek az enargit, a luzonit és a 
fakóércek.

Kimutatták az ásványparagenezis új tagjaként a kalkostibitet, a fakóércek 
közül az annivitet, goldfielditet és a Mn-fakóércet, ezüst telluridot (hessitet?), 
arany-ezüst-telluridot (petzitet?), bizmuttelluridot, termésbizmutot, egy Ag-Bi-Se 
fázist, Pb-Bi és Pb-Bi-Ag szulfosókat, stannint, és a kesteritet.

Igazolták az ásványparagenezisben a guanajuatit, a termésárany és a galenit 
jelenlétét.

A recski lahócai ércesedés ásván yparagenezisében új tagként kimutatott ás
ványfázisokkal felhívják a figyelmet arra, hogy a lahócai tömzsös ércesedés és 
a közeli parádfürdői teléres ércesedés, a Recsk mélyszinti ércesedés felszínkö
zeli, nemesfémekben dúsult részeinek tekinthetők.



Plate I — I. tábla

Back-scattered electron images of zoned luzonites. Within each zoned grain 
the dark zones indicate the parts rich in arsenic, and light zones show parts 
enriched in antimony.
1. Sample R4, Lahóca, stock II.
2. Sample RIO, Lahóca, stock V.
3 .  Sample R16, Lahóca, stock VIII.
4 .  Sample RD4, inclined shaft near borehole Rm 48.
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Plate II — II. tábla

1. A back-scattered electron image of a zoned luzonite from sample RL-3 
(inclined shaft near borehole Rm 48). The zoning is due to changes in Sn 
content.

2. Sn distribution.
3 .  Chalcostibite at the edge of luzonite, in sample R15 (Lahóca, stock VIII). 

A back-scattered electron image; the light grey phase is chalcostibite.
4.  An Sb distribution, showing the place of chalcostibite.





P la te  III  —  I I I .  tá b la

Mn-bearing fahlore and Bi-telluride inclusions in enargite. Sample RD3, 
inclined shaft near borehole Rm 48.
1. A back-scattered electron image. The dark grey phase is enargite, and the 

light grey phase is an Mn-bearing fahlore. Each white inclusion is Bi-tel
luride.

2. the Mn distribution, indicating the place of Mn fahlore.
3 .  Te distribution.
4 .  Bi distribution. The last two elements indicate the places of Bi-Te 

inclusions.
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P la te  IV  —  IV . tá b la

1. Goldfieldite with Ag-telluride plates in sample R2 (Lahóca, stock II). A 
back-scattered electron image. Goldfieldite is grey, and Ag-telluride is 
white.

2. Ag distribution.
3 .  Te distribution.
4.  Au-Ag tellurite (white) in goldfieldite (grey). Sample R2, stock II. A back- 

scattered electron image.





Plate V — V. tábla

1. Ag-telluride (white) at the boundary of fahlore (light grey) and pyrite 
(grey). Sample RIO, Lahóca, stock V. A back-scattered electron image.

2. Ag distribution.
3 .  Bi-selenide (guanajuatite) inclusions in enargite. Sample R3, Lahóca, stock 

II. A back-scattered electron image.
4 .  Se distribution.





Plate VI — VI. tábla

1.  A grain (white) containing Ag-Bi-Se elements but not suitable for a more 
precise identification, in goldfieldite. Sample R2, Lahóca, stock II. A back- 
scattered electron image.

2. Ag distribution.
3 .  Bi distribution.
4 .  Se distribution.
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P la te  V II —  V II . tá b la

1. Native gold inclusions (white) in luzonite. Sample R2, Lahóca, stock II. 
A back-scattered electron image.

2. Au distribution.
3 .  Native gold inclusion (white) in enargite. Sample R12, Lahóca, stock V. 

A back-scattered electron image.
4 .  Au distribution.





Plate VIII — VIII. tábla

1. Kesterite with fahlore and luzonite. Sample RL3, inclined shaft near 
Rm 48. A back-scattered electron image. The light grey grain is kesterite, 
and the grey phase is fahlore. The darker-grey mineral reflecting a zoning 
of growth is luzonite.

2. Sn distribution, showing the place of kesterite.
3. Zn distribution, showing the places of kesterite and fahlore.
4. Sb distribution, showing the places of fahlore and luzonite.





P la te  IX  —  IX . tá b la

1.  Kesterite in fahlore, surrounded by luzonite. Sample RL3, inclined shaft 
near Rm 48. A back-scattered electron image.

2. Sn distribution, showing the place of kesterite.
3 .  Sb distribution, showing the fahlore.
4 .  Zn distribution, showing the places of fahlore and kesterite.
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A COAL-PETROLOGICAL STUDY OF BROWN COAL SEAM 
' FARKASLYUK II IN WEST BORSOD COUNTY, NORTH HUNGARY

by

Maria hámor-Vidó

Hungarian Geological Survey 
Budapest, Stefánia út 14.

H-1143

UDC:552.57 (439.134.3)

K e y w o r d s :  brown coal, coal petrology, evolution of marsh, W Borsod
county, Miocene

With the parallel application of microlithotype and maceral analyses it has been 
made an effort to detect the evolution of a mire and the changes in its environmental 
conditions as in the case of the East Borsod region (HAMOR-VID6 , M. 1992).

As a result of the examinations of two sites the coal seam reflects the following 
phases of development: initial swamp environment followed by a swamp-marsh com
plex facies. The final stage of existence of the marsh reflects a decrease of water 
level and a short period of existence of swamp — desiccating swamp facies which 
ends, abruptly, with a brown coal bed deposited in the marsh area as indicating a 
later, repeated rise of water level.

Introduction

A team comprising 11 researchers has been involved in the reconstruction 
of the Miocene swamp environment of the Borsod Basin for four years, under 
the direction of G y . R a d 6 c z , followed by M. B o h n -H a va s . In the year 1991 
the investigations were performed in the W Borsod region (Fig. 1) The coal- 
petrological experience obtained by studying eight sections of seams IV and V 
in E Borsod has been used in the examination of a total of 24 coal samples 
from seam II in two inclined adits of mine Farkaslyuk II. The samples were 
taken from two sites by Z. P a r t£ n y i. Powder and polished sections were pre
pared.

The two sampling sites are found at a distance of approx. 40 m from each 
other in a NW-SE orientated inclined adit. Every sample was labelled by in
dicating the bed and the serial number of the sample. At sampling site 1 canal 
samples (1 to 25) were collected covering thereby the full interval of the 
middle part 6f seam. As for sampling site 2, the samples represent the initial 
part (26—28) and the closing part (30—33) of the seam. Samples 26 through 
28 cover a range from the immediate underlying bed to the first tuffaceous



Fig. 1. The location of sampling sites Farkaslyuk 1—2 in the W Borsod basin 
1. borehole, 2. boundary of lignite deposits in the area, 3. site of the profile studied 

1. ábra. A Farkaslyuk 1—2. sz. mintavételi hely helyzete a Ny Borsodi-medencében 
1. fúrás, 2. a barnakőszén lehatárolása a területen, 3. a vizsgált szelvény helye

sandbed . M a cro sco p ica lly , the m aterial o f  sa m p le  2 8  is  th e  sam e as that o f  the  
sam p le  1 taken from  sam p lin g  site  1. For sa m p les  3 0  through 3 3 , their co r re 
la tion  w ith  th o se  o f  sam pling  site  1 w as m ade acco rd in g  to their  d eg ree  o f  
s il ic if ic a tio n . In this ca se  it w as im p o ss ib le  to id en tify  each  p ortion  o f  the



seam  on a co a l-p e tr o lo g ic a l b asis . T herefore the fina l ep iso d e s  o f  coal seam  
d ev e lo p m en t can n ot b e  in terpreted  but in a m o sa ic - lik e  m anner on ly.

T h e m aterial o f  the co a l seam  c. 4 m thick w as ex a m in ed  accord in g  to  
an in terva l o f  10 cm  on an average. D ev ia tio n s  from th is are o b serv a b le  in 
the ca se  o f  sa m p les  2 /8 , 2 /9 , 6 — 10, 12 /23  as c lea r ly  sh ow n  in F ig . 3 as w e ll  
as in ca se  o f  sa m p le  1 4 /3 0 . W hen d escrib in g  the latter f iv e  sa m p les , o n ly  the  
resu lts  o f  m a cro sco p ic  exam in ation  and p h otod ocu m en tation  o f  Z . Partényi 
w ere re lied  upon o w in g  to the lack  o f  rock  sam ples.

F or ev a lu a tio n , data o b ta in ed  from  the p aralle l m icro lith o ty p e  and m aceral 
a n a ly se s , in co n ju n ctio n  w ith  an updated fa c ie s  a n a ly s is  sh o w in g  con sid era b le  
c o in c id e n c e s  w ith  ex a m in a tio n s  form erly  perform ed by A . J uhász, w ere  
ad opted . E x c ep t for the a foresa id  f iv e  sam p les, each  co a l sam p le  w as d escr ib ed  
m icro /m a cr o sco p ica lly , fo llo w e d  by quantitative in terpretations and graphic rep 
resen ta tion  in a tr ian g le  (F ig . 2).

A  sw am p  zo n e  c la ss if ic a tio n  w orked out by M u k o p h a d h y a y  et al. (1 9 8 8 )  
w as u sed  to id en tify  the en v iron m en t o f  d evelop m en t. In m y study the IC C P  
(In ternation al C o m m iss io n  o f  C oal P etro logy ) term in o logy  has been  used .

Macroscopic and microscopic study of coal samples from seam II
in Farkaslyuk mine

C o n sid er in g  that th is paper is d evoted  to co a l p etro logy , therefore a ll d e 
scrip tion s o f  sa m p les  in th e  study are restricted  to rocks that are d istin g u ish ed  
as brow n co a l or ca rb o n a ceo u s c lay , w ith the unaided ey e . T h e sa m p les c o l 
le c ted  rep resen t the w h o le  c y c le  o f  seam  d ep o sitio n , s in c e  both the und erly in g  
beds and the o v e r ly in g  strata can be id en tified  in the g e o lo g ic a l p ro file .

T he b eg in n in g  o f  sw am p  d ev e lo p m en t is represen ted  by sa m p le  1 3 /27  w ith  
a th ick n ess o f  16 .5  cm  taken from  sam pling  s ite  2. T he dark grey, m ica ceo u s  
sand w ith  organ ic  co lo u ra tio n  has a 4 -cm -th ick  brow n coa l in terca la tion  c o n 
s is tin g  m ain ly  o f  d en s in ite  and, to a le sser  ex ten t, from  te lo g e lin ite  o f  m ed u lla  
o r ig in , as w e ll as o f  p lan t rem ains o f  p h loem  or cortex  orig in .

S a m p le  2 /2  is  a dark grey, p oorly  lam inated  o n e  w ith a x y lith  con ten t. 
S evera l tree typ es can  b e d istin g u ish ed  in this sectio n  that has re s in -te lo g e lin ite  
bearing  p h loem  and cortex  tis su es  as obserbed  by unaided  ey e .

T h is  dark grey , p o o r ly  lam in ated , xy lith -b ear in g  brow n co a l sh o w s id en tity  
w ith  sa m p le  2 /3  (10. cm ). W hen exam in ed  under m icr o sco p e , it still d isp la y s  
d om in an tly  w o o d  t is su e s  but the t issu es  have a h igher d egree  o f  a lteration . In 
addition  to c lara in -b earin g  w ood  t issu es , te lo g e lin ite  is  a lso  dom inant.

In sam ple 2 /4  (14  cm ) the rock con sists o f  an alternation o f  w ell lam inated, 
2-to -3 -m m -th ick , clarite-bearing xylith  lenses and o f  durite lam inae. A  pattern o f  
average sam ples as ob served  under m icroscope con sists o f  m ixed  -te logelin itic , 
som etim es d egrad otelin itic  rem ains as w ell as a considerable am ount o f  attrinite.

T he brow n c o a l in sa m p le  2 /5  (8 cm ) is a c la r ite -b ea r in g , m ed iu m -la m i
nated rock  w ith  a 5 -m m -th ick , dark grey  s ilt  lens at its m id d le  part. T he pattern



WOODY MATERIAL

1*5 2 -------- 3 --------  4 ............  5 -----------

Fig. 2. The maceral triangle for sampling sites 1 and 2 of coal seam Farkaslyuk II 
1. sample No., 2. swamp facies, 3. swamp-marsh komplex, 4. marsh facies, 5. aquatic facies

2. ábra. A Farkaslyuk II. telep 1. és 2. sz. mintevételi helyének maceral háromszög diagramja 
1. minta száma, 2. láperdei kifejlődés, 3. átmeneti Övi „Swamp Marsh” területén képződött minta, 4. síklápi

kifejlődés, 5. nyílt vízi kifejlődés

o f  the sam p le  as ob serv ed  under m icro sco p e  con ta in  a t is su e  co n s is t in g  m ain ly  
o f  d en s in ite  a lso  w ith  te lo g e lin ite  and lito d etr in itic  carb om in er ite .

S a m p le  2 /6  (9  cm ) is w e ll lam in ated  and co n ta in s  c lar ite . Its m id d le  part 
is  brow n co a l Show ing a poorer lam in ation , co n ta in in g  1 -m m -th ick  str ip es o f  
v itrite . T h e jo in t  fa ce  o f  the duritic stage  c o n s is ts  o f  a se t o f  s c a le - lik e  detrital 
fragm en ts sm a ller  than 0 .5  m m . T he organ ic  m atter, in regard to its m aceral 
co m p o sit io n , co n s is ts  m ain ly  o f; d en sin ite . Its structure is  m ore h o m o g en eo u s  
in  th is sam p le  than in sam p le  2 /5 , and here the p lan t or ig in  can n ot be r e c o g 
n ized  any longer. T he shaped  com p on en ts o b serv a b le  here and there are sh ap es  
rem ind in g  o f  lo n g , e lo n g a ted  le v ig e lin ite  or root, w ith o u t any w e ll-d is t in g u is h 
ab le p ro tec tiv e  tissu e .

S a m p le  2 /7  (1 2  cm ) is p oorly  lam in ated  and  has ”r o s e t te - l ik e ” p yrite  se g r e 
gation  on  its c lea v a g e  area as w e ll as a ru st-co lo u red  resin  at its top . T he



1 2 -cm -lo n g  sa m p le  w as d iv id ed  in to  tw o  parts for m icr o sco p ic  e x a m in a tio n ., 
T h u s, in the lo w er  part o f  the sam p le  referred to a s sa m p le  2 /7 a  a h ea v ily  
altered  rock  co n s is t in g  m a in ly  o f  te lo g e lin ite  has been  o b serv ed , w hereas the  
other part o f  the sam p le  referred  to as sam ple 2 /7b  features re s in o u s tissu e  
rem ain s as w e ll as h ea v ily  d eco m p o sed , ep ig en e tic  w o o d  tissu es  im pregnated  
w ith  s ilica ..

S a m p les  8 and 9 from  bed  2 w ere not exam in ed . A s o b serv ed  w ith  the  
unaided  e y e , sa m p le  2 /8  is a 14 -cm -lo n g  brow n coa l sam p le , w ith  v itr itic , sem i-  
bright lam in ae  2 to  5 mm th ick  v is ib le  in the d u ll grou n dm ass. A lo n g  vertica l 
crack s p yr ite  gra ins are ob serv ed  as ranging from  1 to 3 mm  in d iam eter w hich  
can b e en co u n tered , in ad d ition  to the crack s, a lso  in the c o a l itse lf . (Z . Par- 
TfiNYl).

S a m p le  2 /9  represen ts 23 cm  o f  brow n c o a l, in w h ich  m axim um  1-m m - 
th ick  sem i-b r ig h t p la tes  are foun d  in a dull groundm ass. T h e se  lam in ae attain  
even  5 mm at the bottom  and top parts o f  the sam ple. A  sm a ll-g ra in ed  se g r e 
gation  o f  p yr ite  has b een  ob served  a lon g  the vertica l crack s. T h e segrega tion  
o f  ru st-co lou red  resin  is  a lso  lin k ed  with the cracks (Z . Part£nyi).

T h e brow n co a l o f  sam p le  2 /1 0  (0 .5  cm ) con ta in s c larite  and is  u n lam i
nated  and o f  stra igh t fracture. A s show n  by op tica l ex a m in a tio n s , w o o d  m atter 
can s t ill b e ob serv ed  in the organ ic m atter o f  this stage  but h u m in itic  fragm en ts  
are d om in ant. C arb om inerite  represen ts the greater part o f  the sam p le  in co r
p orating  so m etim es  d egra d o te lin ite . S om ew h ere the fragm en ta l p ie c e s  are 
em b ed d ed  in a grou n dm ass o f  s ilica .

From  the bottom  o f  b ed  2 upw ards, it can be sta ted  that the proportion  
o f  in er tin ite , and w ith in  th is the proportion  o f  in ertod etrin ite  sh ow  a steady  
in crea se . In ad d ition , m acr in ite  is a lso  ob served , starting f r o m . sam p le  2 /4 . 
M oreover, fu s in ite  is in d ep en d en tly  ob served  in sa m p les 2 /6  and 2 /7 . T h e o c 
cu rren ce o f  in ertod etr in ite  is  ob served  in a groundm ass o f  h u m o-d en sin ite  
throughout the p ro file .

S a m p le  4 /1 0  (8 .5  cm ) co n ta in s c larite  and is  u n lam in ated  and o f  straigh t 
fracture. In regard to its co m p o sitio n  and appearance, it is  n early  id en tica l w ith  
sam p le  2 /1 0 . T he d iffer en ce s  b etw een  the tw o sam p les are ob serv ed  in the  
carb om in er ite  co n ten t and, w ith in  hum in ites, in the greater per cen t proportion  
o f  t e lo g e lin ite .

S a m p le  6 /1 2  (1 6  cm ) is  a m ed ium -lam inated  co a l w ith  c la r itic  lustre: in  
regard to its  m icro lith o ty p e  it is a lso  dom inated  by w o o d  tissu es  w ith  a c la r itic  
texture and a h igh  re s in ite  con ten t. H ow ever, in ad d ition  to resin o u s w o o d  
ty p es , a lso  te lo g e lin ite  is  in clu d ed  in the rock.

S a m p le  6 /1 3  (19-Cm) is  a dark b ro w n -to  b lack , u n lam in ated , sem ib righ t, 
clar bearing brow n co a l. Its co m p o sitio n  is dom inated  by h u m in ites  and w ith in  
th is, d en sin ite . D e n s in ite  appears in tw o form s. As for the first, the d en sin ite  
texture can o n ly  b e r e co g n iz ed  in traces, s in ce  it has b e c o m e  g e l ly  and sh ow s  
an eu g e n it ic  feature (for  in sta n ce , in ertod etrin itic  h u m od etr in ites  h av ing  v itrin - 
ertite  tex ture). A s  far as the other form  o f  appearance is  co n cern ed , it is  a 
h um ite detritus co n s is t in g  o f  m onom acerite .
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S a m p le  14 rep resen tin g  b ed s 6 ,7 ,8 ,9  and 10 can o n ly  b e  p resen ted  on  the  
b asis  o f  a d escr ip tion  by Z. PartSnyi, for reason s m en tio n ed  in the in tro 
ductory  part o f  th is study. T h u s, the 17 .5 -cm -th ick  brow n c o a l w ill  b e d escr ib ed  
acco rd in g  to the fo llo w in g  d iv is io n :

S a m p le  6 /1 4 — 2 .5  cm  brow n co a l, S am ple 7 /1 4 — 4 .5  cm  s i l ic i f ie d  brow n  
c o a l, S a m p le  8 /1 4 — 5 .5  cm  brow n co a l, Sam p le 9 /1 4 — 2  cm  s il ic if ie d  brow n  
c o a l, S am p le  1 0 /1 4 — -3 cm  brow n coa l.

In each  o f  the three brow n co a l bands a paralle l crack in g  can b e o b serv ed  
w hich  is  norm al to s il ic if ic a tio n  and the strike o f  th ese  p la n es  is  approx . 4 5 “. 
E ach brow n co a l sa m p le  is  sem i-b righ t. A  p yrite  seg reg a tio n  can  b e ob serv ed  
a lon g  th e  crack s in tersectin g  a ll b an d s.” —  as stated  by  Z . PARTfiNYl.

S a m p le  1 0 /15  (2 0  cm ) com p rises a poorly  lam in ated  sem i-b r ig h t brow n  
coa l w h ich  is  id en tica l, in  regard to co m p o sit io n , w ith  sa m p le  6 /1 3 .

In sam ple 10/16 (18 cm ) the lower, 9-cm -thick portion is unlam inated and o f  
straight fracture, with a lustre o f  clarite, whereas the upper part is an earthy, fine- 
lam inated brown coal with a durite appearance. A  film -like s ilica  segregation  can  
be observed betw een the bands. This is clearly backed up by the picture seen  under 
m icroscope, in w hich the carbom inerite contains silica. In regard to the distribution  
o f various organic com ponents, hum ites are dominant, but vitrinertite and trim acerite 
are a lso  included. The hum inites consist o f  densinite and telogelin ite.

S am p le  1 0 /1 7  is  a c la r itic , unlam inated  brow n co a l w ith  stra igh t fracturing  
as o b serv ed  by u na id ed  e y e . In regard to its m aceral co m p o sit io n , it co n ta in s  
m ain ly  in er tod etr in itic  h um od etr in ite , w hereas its sm aller part is a  largely  g e lly  
te lo g e lin ite . F u s in ite  form ing  an in depend en t sort o f  strip e (m icro lith o ty p e ) is  
co n sid era b ly  en r ich ed  in the rock.

S a m p les  1 0 /1 8 , 10/19 and  1 0 /1 9a (2 6  cm ) are m a cro sco p ica lly , dark b row n , 
or b lack , p o o r ly  lam in ated  brow n coa l sam p les. In regard  to m aceral c o m p o s i
tion , they sh o w  great s im ila r it ie s  to on e another, co n ta in in g  m ain ly  d en sin ite  
and te lo g e lin ite . A lth ou gh  d en sin ite  is en cou n tered  in sa m p les  1 0 /1 8  and 10/19  
a lso  in v itr in ertitic  form , m ix ed  w ith  inertod etrin ite , but its freq u en cy  is c o n 
sid erab ly  le s s  than in sa m p le  1 0 /17 , and sam ple 1 0 /1 9 a  co n ta in s  no in er
tod etr in ite . H u m in ites  in the three sam p les sh ow  rough ly  the sam e c o m p o sit io n .

T he brow n c o a l b ed  no. 12 fo llo w in g  the tu ffa ceo u s sand  in sam p le  11 /20  
is  p oor ly  lam in ated  and has a lustre o f  c la r ite , ex cep t th e  1 0 -cm -th ick , w e ll  
lam in ated  p ortion  o f  sam p le  1 2 /2 2  and the 16-cm -th ick  part o f  sam p le  12/23  
d escr ib ed  by Z. Part£nyi. In regard to m aceral co m p o sit io n , sa m p les 1 2 /2 1 —  
2 2  and 1 2 /2 4 — 25 are rather uniform . T he hum ite con ten t o f  sa m p les  1 2 /2 1 — 25  
c o n s is ts  m ain ly  o f  d en sin ite  and te lo g e lin ite  and, to a le s ser  ex ten t, e u g e lin ite .  
T he e v o lu tio n  o f  m arsh is m ain ly  in d ica ted  by the su bm acera l ch a n g es  o f

Fig. 3. A coal-petrological facies diagram for sampling sites 1 and 2 of seam Farkaslyuk II 
1. lignite, 2. carbonaceaus clay, 3. sand, 4. silt, 5. tuff, 6. site of development of the sample studied

3. ábra. A Farkaslyuk II. telep 1. és 2. számú mintavételi hely szénkőzettani fácies diagramja 
1. barnakőszén, 2. szenes agyag, 3. homok, 4. aleurit, 5. tufa, 6. vizsgált minta keletkezési helye



eu g e lin ite s  and the d en sin ite . T hus, as sh ow n  by the p relim in ary  ex a m in a tio n s  
o f  L. Rákosi, a lg a e  can be ob served  in the d en s in ite  t is su e  o f  sam p le  1 2 /2 1 . 
T h ese  are lo n g , e lo n g a ted  p lant rem ains that rem ind  us o f  ro o tle ts  and ex h ib it  
le v ig e l in it ic  features.

In sa m p le  1 2 /22  true root sec tio n s  as w e ll as p h loem  and cortex  tis su e  
e lem en ts  can  b e  id en tified .

A s  sta ted  by Z. Partényi, sam ple 1 2 /23  (1 6  cm ) is  a  brow n  co a l sa m p le  
w h ich  in regard  to its appearance, represen ts a co n tin u a tio n  o f  the w e ll- la m in -  
nated  brow n  co a l found  in sam ple 1 2 /2 2  and co n ta in in g  x y lith  rem ains. A  c o n 
s id erab le  p yrite  segrega tion  is  a lso  ob served . T w o ty p e s  o f  p yrite , n am ely  the  
fram b oid a l and sp h eru litic  o n es , can b e d istin g u ish ed .

In sa m p les  1 2 /24— 25 the p h loem  and  cortex  tis su es  in d ica ted  in sa m p le  
1 2 /2 2  are dom inant.

The upper portion of sampling site 2 begins with sample 14/30. As stated 
by Z. Partényi, the 18-cm-thick brown coal band consists of the alternation 
of carbonaceous and siliceous streaks as follows:

B row n  c o a l, 7cm  —  s il ic if ie d  s ilt , 2  cm , th ick  brow n  c o a l, 4  cm , in c lu d in g  
2 s il ic i f ie d  s i l t  stripes, both w ith  a th ick n ess o f  5 m m , —  th ick  s i l ic i f ie d  s ilt , 
1 cm , —  brow n  co a l, 4  cm .

T h e brow n coa l it s e lf  is stron gly  fractured. S eg reg a tio n  o f  p yr ite  can  b e  
o b serv ed  a lo n g  the jo in ts . In the s i l ic i f ie d  bands lig h t  grey , w h itish  sp o ts  and  
strip es can  b e ob served , m o stly  in co n fo rm ity  w ith  stra tif ica tio n .

T h e sam p le  from  the tw o brow n coa l bands stu d ied  and foun d  b en eath  the  
m ica c eo u s , sm a ll-gra in ed  m ollu scan  sand o f  sa m p le  1 5 /3 3  taken from  the o v er -  
ly in g  b ed  has the fo llo w in g  com p osition :

S a m p le  15 /31  is p oorly  lam inated  and has a c la r itic  lu stre. T h e rock  c o n 
s is tin g  d o m in a n tly  o f  hum ite is te lo g e lo n it ic  and has a h igh  d en sin ite  co n ten t  
and a rem ark able eu g e lin ite  con ten t. T h is sam p le  fea tu res the frequ en t fu s in i-  
tica ton  o f  the ed g e s , o f  cortex  tissu e , and ev en  at so m e  p o in ts  the w h o le  t is su e  
turned in to  fu s in ite . D e n s in ite  tissu e  is freq u en tly  m ix ed  w ith  in ertod etrin ite .

M e g a sc o p ic a lly  sa m p le  1 5 /3 2  has a w e ll- la m in a te d  m ateria l w ith  a lu stre  
o f  c la r ite . T h e organic m atter con ten t m ain ly  in c lu d es  h u m od etr in ite . T h e p ro
portion  o f  w o o d  tissu e  rem ains as com pared  to the p rev io u s  sam p le , is  redu ced . 
M oreover, in  ad d ition  to te lo g e lin ite s , w e ll p reserved  tex to u lm in it ic  t is su e s  can  
a lso  b e  sp o ra d ica lly  ob served . T hroughout the en tire  p ro file  the p yr ite  co n ten t  
is  h ig h e st  here. In the m aterial p ow d ered  to  a s iz e  le s s  than 1 m m , th e  s iz e  
o f  h o m o g e n e o u s  p yrite  grains w ith  sm ooth  su rface  freq u en tly  atta in s the  
p o w d er in g  s iz e . T heir carbom in er itic  o ccu rren ce  is  n o t ty p ica l.

A summary of maceral and microlithotype analyses

T h e p rec ise  tim e o f  the r ise  o f  sw am p  is  not k n o w n .

It is  o n ly  a 4 -cm -th ick  m aterial o f  sa m p le  1 3 /2 7  from  c o lle c t in g  s ite  2 
in d ica tin g  that the en v iron m en t turned pa lud a l, h o w ev er , n o t for lo n g  yet. T h is



4 -cm -th ick  brow n coa l band, by p assin g  into carb on aceou s c lay , in d ica tes a 
gradual transition  from  the sw am p marsh to marsh en v iron m en t o f  d ep osition  
in to  an op en w a tcr  on e. T h is  stage is represented  by a m ica ceo u s sandbed .

T he g en u in e  co a l d ep o sitio n  can be ob served  from  bed  2 at sam p lin g  site  
1. H ere a m arginal sw am p  fa c ie s  con ta in in g  stron g ly  resin o u s p lant m aterial 
p reserved  m ain ly  after trees, can be ob served . U pon  the testim o n y  o f  sam p les  
2 /3  and 2 /4 , th is fa c ie s  con ta in s already m ore altered , g e lly  w ood  t issu es .  
M inor ch a n g e  in fa c ie s  is o n ly  sh ow n  by the co m p o sitio n  o f  sam p les 2 /5 — 2 /6  
w hich  is  ch aracteristic  o f  a sw am p m arsh. T h is is  fo llo w e d  by a sw am p-m arch  
en v iron m en t aga in , as sh ow n  by sam ple 2 /7 . B ed  2 ends w ith  sam p le  10 h aving  
a co m p o sit io n  fea tu r in g  h igh  s ilica  con ten t and in d ica tive  o f  marsh fa c ie s . A  
typ ica l feature o f  th is bed is that the proportion o f  in ertin ites in creases w ith  
tim e. T h e in ertod etr in ite  m ixed  with d en sin ite  m ay p oin t to nearby sw am p fires, 
or to lava , f lo w s  w h ich  is a lso  backed  up by an in creased  s il ic a  con ten t o b 
served  w hen ex a m in in g  the sam ples.

A lth ou gh  sa m p le  4 /1 0  fo llo w in g  tu ff bed 3 /1 0  has a lo w er  s ilica  con ten t, 
its co m p o sit io n  sh o w s sim ila r it ie s  to sam ple 2 /1 0 . T h is  is fo llo w e d  by another  
rh y o lite  tu ff in terca la tion . In sam ple 6 /1 2  the en v ironm en ta l co n d itio n s  are 
further sh ifted  tow ards terrestrial co n d itio n s. T his sam p le  p o in ts  to a m arginal 
sw am p  fa c ie s .

T he co m p o sit io n  o f  sam p le  6 /1 3  in d ica tes again a m arshy en v iron m en t w ith  
great s im ila r it ie s  to the op en -w ater  facies .

T h is ten d en cy  is a ssu m ed  to have con tin u ed , as h ead in g  tow ards the open  
w ater, a ccord in g  to sam p le  14 in tersected  w ith s il ic if ie d  s ilt  streaks that w ere  
not stud ied .

A s a ttested  to by sam p les 1 0 /15— 19, the en v iron m en t o f  marsh d e v e lo p 
m ent w as flu c tu a tin g  b etw een  the sw am p-m arsh  and the m arsh fa c ie s . A t this  
portion  in er tin ites  h ave a co n sid erab le  proportion  a ga in , but in th ese  sam p le  
the proportion  o f  fu s in ite  and inertodetrin ite d ecreased  w ith  the ad vancing  tim e, 
w ith m inor flu c tu a tio n s .

S a m p les  1 2 /2 0 — 25 fo llo w in g  the d eco m p o sed  rh y o lite  tu ff in sam ple 11 /20  
feature a sw am p-m arsh  fa c ie s .

In sa m p le  1 4 /3 0  the m aterial I have not exam in ed  in d ica tes , as sh ow n  by  
its rep ea ted ly  s i l ic i f ie d  b ed s, the ad vancem en t o f  an op en -w a ter  en v iron m en t  
fo llo w e d  by a d e s ic ca tin g  sw am p fac ies  (1 5 /3 1 ).

T he sw am p  d ev e lo p m en t ends with a repeated rise o f  w ater le v e l and the 
d ev elo p m en t o f  m arsh.

C o n c lu s io n s

T he ch a n g es  in hab itat are show n  in a co a l-p e tro lo g ica l fa c ie s  diagram  for 
a better represen ta tion  (F ig . 3).

T he d ev e lo p m en t o f  the seam  b eg in s w ith a m arsh d ev e lo p m en t assu m ed  
to start sev era l t im es . T h is  is fo llo w ed  by a sw am p d ev e lo p e d  in a com para-



t iv e ly  e lev a ted  p o sit io n . M inor ch an ges in p lan t a sso c ia t io n s  as w e ll as the  
varying  d eg rees  o f  the state o f  p reservation  o f  t is su e  rem ain s can  b e ob served  
in th e  bed  o f  sw am p fa c ie s  sh ow in g  a th ick n ess  o f  c. 1 m . A s ex p er ien ced  
h itherto , the sta te  o f  t issu e  is greatly  d ep en dent on the type o f  the p reserved  
plant and, to a le sser  ex ten t, on the o n e -tim e  en v iron m en t.

T h is is  fo llo w e d  by rise  o f  w ater le v e l. H ere an a lternation  o f  m arsh w ith  
sw am p-m arsh  fa c ie s  typ es is  v er ifiab le . A t a p ortion  rep resen tin g  so m e tw o-  
thirds o f  the p ro file , the p resen ce  o f  detrital h u m in ite  is  d om in ant. T he c o m 
p o sitio n  o f  sam p les taken from  th is part o f  the p ro file  is  so  s im ila r  (F ig . 2) 
that they  can n ot be d istin g u ish ed  in the ternary p lo t, u n le ss  the m inor d iffer 
en ce s  ob serv ed  under m icro sco p e  are a lso  regarded . T h e end  o f  sw am p  d e v e lo p 
m ent m ust h ave attributed to a sudden fa ll o f  w ater le v e l,  resu ltin g  in the  
form ation  o f  sed im en ts in d ica tiv e  o f  drying out, fo llo w e d  by o p en -w a ter  fa c ie s  
brought ab out by the risin g  w ater lev e l.

In the p ro file  as a w h o le , the m ore or le s s  in er tod etr in ite  co n ten t o f  the  
hum in itic  detritus is a strik ing feature. T h is co n ten t is m ain ly  en cou n tered  in 
the form  o f  fu s in ite  sp icu le s  that are lik e ly  to h ave b een  transported  from  a 
veg eta tio n  burning in the sw am p foreland  to the s ite  o f  d ev e lo p m en t.

A s a sum m ary, w ith the p rev io u s-co a l p etro lo g ica l ex a m in a tio n s  a lso  taken  
in to  co n sid era tio n , it can be stated that the m aterial o f  a ser ie s  o f  sa m p les  
from  sam p lin g  sites  F arkaslyuk 1 and 2 fits  w e ll ,  in regard to fa c ie s , in to  a 
sw am p -b e lt c la ss if ic a tio n  sy stem  w orked ou t by A. Juhász (1 9 8 8 ). C o n sid er in g  
the seam  as a w h o le , th is reg ion  w as d om in ated  by m arginal sw am p  to sw am p -  
m arsh tran sitiona l en vironm en ts o f  d ep o sitio n .
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A NYUGAT-BORSODI TERÜLET FARKASLYUK II. TELEP 1. ÉS 2. 
SZÁMÚ MINTAVÉTELI HELY SZÉNKŐZETTANI ELEMZÉSE

HÁMORNÉ VlDÓ MÁRIA

Magyar Állami Földtani Intézet 
Budapest, Stefánia u 14. 

H-1143

ETO: 552.57 (439.134.3)

T á r g y s z a v a k :  barnakőszén, szénkőzettan, lápfejlődés, Nyugat-Borsod, Miocén

Bevezetés

Radócz Gyula, m ajd Bohnné Havas Margit irány ításáva l t iz e n e g y  k u 
tatóból á lló  m un k acsop ort d o lg o z ik  im m ár n égy  év e  a B o rso d -m ed en ce  láp re
k onstru kció ján . A  kutatások  1991-ben  a nyugat-b orsod i terü leten  fo ly ta tód tak  
(1 . ábra). A k e le t-b o rso d i IV — V. te lep ek et feltárt n y o lc  s z e lv é n y  szén k ó zetta n i  
tapaszta lata i a lapján kerü lt fe ld o lg o zá sra  a F arkaslyuk 11 /2  er eszk e  b án yab eli 
s z e lv é n y  II. te lep én ek  2 4  darab k őszén  m intája. A m inták k ét m in ta v éte li h e ly 
ről szárm azn ak , a m e ly e k b ő l por és  fe lü le ti c s iszo la to k  k észü ltek . A  m in tagyű j
tést Partényi Zoltán v é g e z te .

A m in ta v éte lek  h e ly e  az É N Y — D N Y -i irányú ereszk éb en  eg y m á stó l kb. 
4 0  m távo lságra  h e ly e zk ed ik  el.

V izsg á la ti m ód szerk én t a párhuzam os m ikro lito típu s és  m acerái e le m z é s  
adatait, va lam in t Juhász András korábbi k u tatásaival jó l e g y b e v á g ó , k o r sz e 
rűsített fá c ie s  a n a líz is t  fogadtam  el. A  k őszén  m inták fe ld o lg o z á sá t  m ak roszk ó 
p o s , m ik ro szk ó p o s k ő z e t le ír á s sa l, m en n y iség i k iér ték e lésse l é s  h árom szög  d ia g 



ram m os áb rázo lá ssa l (2 . ábra) v ég e z tem . A  k e le tk e z é s i k ö rn y eze t a z o n o s ítá sá h o z  
Mukophadhyay et al. (1 9 8 8 ) lápöv  b eo sz tá sá t a lk a lm aztam . M unkám  során az 
IC C P (N e m z e tk ö z i S zén k őzettan i M u n k ab izo ttság ) á lta l k id o lg o zo tt  n ev ezék ta n t  
h aszn á lom .

A z eredmények értékelése

A z é le tterek  vá ltozását a sz e m lé le te s sé g  k ed v éér t szén k ő zetta n i fá c ie s  d ia g 
ram on ábrázoltam  (3 . ábra).

A  te le p fe jlő d és  fe lté te lezh e tő en  töb b ször m eg in d u ló  m o csá r k é p z ő d é sse l in 
d u l, m e ly e t  v isz o n y la g  k iem elt h e lyzetű  láp erdei k ife jlő d é s  k ö v et. A  kb. 1 m 
v a sta g sá g o t k ite v ő  láperdei k ife jlő d ésb en  a n öv én y tá rsa sá g o k  k iseb b  v á lto zá sa  
és a s z ö v e t  m aradványok  m egtartásának k ü lö n b ö z ő  fo k o za ta i f ig y e lh e tő k  m eg . 
A sz ö v e te k  á llap ota  ed d ig i tapasztalataim  szer in t nagy  m értékben  fü gg  a fen n 
m aradó n ö v én y  típu sátó l k iseb b  m értékben p ed ig  a k e le tk e z é s i k ö rn y eze ttő l.

E zt a v íz sz in t  em e lk ed ése  k ö v eti. Itt k iseb b  in g a d o zá so k k a l sík lá p i é s  á t
m en eti típusú  fá c ie sek  váltják  egym ást. A  sz e lv é n y  m in teg y  kétharm adát k ite v ő  
szak aszon  a törm elék es hum init anyag je le n lé te  m egh atározó . A z  e szak aszra  
e ső  m inták  ö s sz e té te le  annyira k ö ze l e s ik  e g y m á sh o z  (2 . ábra), h o g y  a h árom 
szö g  d iagram on  va ló  e lk ü lön ítésü k  csak  a m ik ro szk ó p o s le írásban  sz er ep lő  k i
sebb  e ltérések  f ig y e le m b e v é te lé v e l o ld ható  m eg . A  láp  fe j lő d é s  v é g é t  a v íz sz in t  
hirtelen  c sö k k en ése , láperdei va lam in t k iszárad ó láp i k ép ző d m én y ek  je lle m z ik ,  
m ely e t  v íz sz in t  em e lk ed és , n y íltv íz i fá c ie s  k ö v et.

A  s z e lv é n y  e g é sz é t  tek in tve fe ltű n ő  a h u m in ites  törm elék  több k ev eseb b  
in ertod etrin it tartalm a. E z leg inkább  fu z in it  tűk form ájában fordul e lő ,  m ely  
fe lteh ető en  a láp e lő terében  é g ő  v e g e tá c ió b ó l kerü lt k e le tk e z é s i h e ly ére .

Áttekintve a korábbi szénkőzettani vizsgálatok eredményeit megállapítható, 
hogy kifejlődésére nézve a Farkaslyuk 1— 2 . sz. mintavételi helyeken visgált 
mintasorozat anyaga jól illeszkedik Juhász András (1 9 8 8 )  lápöves rend
szerébe. A telep egészét tekintve a peremi láperdei majd átmeneti övi környezet 
volt az uralkodó ezen a területen.
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In my agrogeological examinations performed in the Gödöllő Arboretum the 
morphological features and the nature of the Holocene and Late Pliocene sedimenta
tion were studied. Four sand and three silty beds, both assigned to the Upper Plio
cene, were surveyed. The silty beds are intercalated by carbonate strata. The typical 
rock is a lamellar limestone of algal origin. Sedimentation took place in a deltaic 
area with seasonal inundations.

T he aim  o f  th is paper is  to g iv e  a d escrip tion  o f  the m o rp h o lo g ica l, strati
graph ic and sed im en tary  fea tu res o f  the G ö d ö llő  A rboretum  and  its reg io n , re
corded  w hen  an a g r o g e o lo g ic a l study o f  the area w as p erform ed .

A review of examinations performed hitherto

T he g e o lo g ic a l study  o f  the G ö d ö llő  H ills  began  w ith  o b serv a tio n s by  
Beudant, F. S . (1 8 2 2 )  as ear ly  as the b eg in n in g  o f  the last century.

T h is  area foun d  in the v ic in ity  o f  B u dap est w as stu d ied  by a num ber o f  
ou tstan d in g  g e o lo g is t s  (J. Szabó 1856— 1888 , J. Böckh 1 8 7 2 , T. Szontagh 
1 8 8 2 , Gy. Halaváts 1898 . and 1910 , J. Lörenthey 1 9 0 4 , V. Voght 1 907 ). 
T h e m ap sh ee ts  o f  the area con cern ed  w ere prepared by F. Hauer (1 8 6 7 —  
1 8 7 5 ), K . Hoffman (1 8 7 1 )  and F. Schafarzik (1 9 0 2 ).

A  rep ort b y  J. Ferenczi (1 9 3 6 )  on a p a leo v e r teb ra te  fo s s i l  fo u n d  in  a 
r a ilw a y  cu t at G ö d ö llő  re p r esen te d  the startin g  p o in t  o f  th e  p a le o n to lo g ic a l ,  
a g e  d a tin g  and  fo l lo w -u p  ex a m in a tio n s  o f  the area c o n c e r n e d . A fterw a rd s, 
the re su lts  o f  a d d it io n a l s tu d ie s  and re -in terp reta tio n s  m ad e by M . Motti. 
(1 9 3 9 , 1 9 4 7 ), T. Gaál (1 9 4 6  —  1953) and F. Szentes (1 9 4 1 . 1958). Papers 
by V. Vogl (1 9 0 7 ) ,  G . Strömpl (1 9 1 2 ), J. Sümeghy (1 9 5 2 , 1 9 5 5 ), A . Rónai 
(1 9 5 6 , 1 9 5 8 ) and M . Pécsi (1 9 6 8 )  d ea lin g  w ith  .the Q uaternary o f  the area are 
a lso  in clu d ed  here.



Area and scope of the study

The Gödöllő Arboretum was established in the year 1902 for,the acclima
tization of various pine species, including their presentation to the general pub
lic (F. Günther 1914, Gy . Róth 1953).

The first step of the field study in the Arboretum was to make trenches 
for pedological examinations and to drill boreholes with a depth ranging from 
2 to 10 metres. Each sample was subjected to sedimentological, mineralogical 
and petrological examinations. By surveying the Arboretum and its vicinity, a 
map on the scale of 1:10 000 was prepared for the correlation of the boreholes 
sections. When -surveying, morphological and stratigraphic observations were 
made and a total of 346 samples were studied in regard to sedimentology, 
mineralogy and sedimentary petrology. The data obtained in this way were also 
dealt with from an agrogeological-environmental-geological angle in a separate 
paper (J. Kalmár 1991).

Morphological data and the Quaternary sedimentation

The highest point in the area is Öreg-hegy found on the eastern margin 
of the Arboretum (248.5 m), whereas the lowest point in the area is en
countered at the foot of the Isaszeg bridge (172.8 m). In regard to morphology 
the area can be divided into three zones trending in a NW-SE direction (Fig. 
1.), which are as follows:

a) Rákos-patak valley. This is a negative morphological element that con
sists of the Rákos-patak channel, including its terraces as well as the deluvial 
deposits connecting them, and of scree accumulated on slope or at the foot of 
slopes.

The brook bed of Rákos-patak is found at an altitude of 172.8 to 183.4 
m a.s.l. The marshy, 100-to-400-m-wide channel that is, at places banked up 
for making fish-ponds, is filled with a black, fine-grained, sand-bearing mud 
rich in organic matters. The clay mineral typical of the fraction below 2 nm 
is poorly arranged illite. In these sediments a calcite content of 41% which is 
likely to be of biogenic origin, can also be found. Till the end of the 50’s 
the peat beds 1 to 2 m thick were extracted from the bed of Rákos-patak (J. 
Dömsödi 1977).

A 0.5-to-l.5-high and 50-to-100-m-wide flood plain flanks the channel, 
with yellow and grey fine-grained sand and two diminutive sandstone and lime
stone gravel horizons at the bottom.

The first of the terraces, with a relative height ranging from 2 to 5 m, 
can be traced in a width of 150 to 200 metres from Gödöllő to Isaszeg, along 
the mainroad and the railway line. In the area of Isaszeg this terrace becomes 
wider, to a width of 2 km. At this point the terrace is divided into two sub- 
levels, with a difference of approx. 1.5 m in level between them. The terrace 
contains fine-to-medium grained quartzsand. The lower part of the sequence



Fig. 1. A morphological sketch of the area between Gödöllő and Isaszeg 
1. the flood plain of the brook Rákos-patak, 2. the upper level of terrace I, 3. the lower level of terrace I, 4. 
deluvium and proluvium, 5. terrace II, 6. the öreg-hegy—Brezima-dűlő hill ridge, 7. the hill range of Valkó-völgy

1. ábra.. A Gödöllő-Isaszeg közti terület morfológiai vázlata 
1.Rákos-patak ártéri síksága, 2. I. terasz felső szintje, 3. I. terasz alsó szintje, 4. deluvium és proluvium, 5. II. 

terasz, 6. öreg-hegy—Brezinia-dűlŐ dombhát, 7. Valkó-völgyi dombvonulat

contains gravels of small quartz and limestone particles. The deposit is 2 to 3 
m thick.

The second terrace has a relative height of 8 to 12 m in the northern 
corner of the Arboretum, as far as the open-air theatre, and in the southern 
part of the new Arboretum (Kutyatelep, Öreg szőlők, Szárítói Nyiladék). In 
both areas wind-blown sand-dunes now covered by a forest are found on the 
terrace surface. The terrace deposit is a fine or small-grained sand accumulation 
2 to 4 m thick which also contains, in its lower part, grits and small limestone 
gravel.

The terrace levels are linked with the flood plain by a 20-to-300-m-wide 
and l-to-4-m-thick deluvium consisting of cross-bedded fine-grained and



coarse-grained sandbeds, including humic soil zones. The proluvium (slope-foot 
deposit) connecting the terrace with the hillside is of similar structure. This 
deposit becomes 250 m wide at the portion between the State Vehicle Factory 
and Kutyatelep.

The terraces I have distinguished form a continuation of S. L e é l -ÖSSY’s 
(1953) terrace levels towards the north. These terraces join the Danube terrace 
system in the areas of Rákosvidék and Pestlőrinc (M. PÉCSI 1958). This means 
that terrace I may be related to the sub-Atlantic optimum, whereas terrace II 
is to be assigned to the Early Holocene. However, in this respect the deposits 
still have to be subjected to a pollen analysis in order to make the age dating 
of the Rákosvölgy terrace more precise.

b) Gödöllő Hills. In the surveyed area (Esze Tamás utca — Öreg-Hegy — 
Brezinia dűlő) these hills represent the highest morphological unit. This NW 
— SE oriented ridge is transversally cut by three valleys, namely, Pálfa-árok, 
Horhos-árok and Kőmalom úti árok. The ridge is asymmetrical, with its SE 
slope attaining even 7 to 10°, mainly in the middle portion of the Arboretum, 
whereas its NE slopes (Közlekedési út, Brezinia dűlő) reaching only 2. to 5°.

The plain areas found atop the ridge are part of an erosional platform that 
is likely to correspond to an Early Pleistocene relief. It is this relief where a 
gravel deposition older even than the upper terraces of River Danube, took 
place and on which a loess bed was deposited in the Late Pleistocene 
(Wiirmian). This loess bed had been eroded off Öreg-hegy and its environs. 
Now it is encountered between Isaszeg and Nagytarcsa only.

Prior to the deposition of the loess bed, an active alteration process took 
place on top of the erosional platform and caused the Pliocene deposits1 to be 
impregnated with limonite which led, in some places, for instance, along Király 
út, to a secondary cementation of the sand (Plate I, Photo 1).

c) The hill range between Nagyfenyves and Szárítópuszta (200 to 230 m) 
represents and intermediate level between Öreg-domb and Valkó-völgy, the lat
ter found towards NE. This area only incorporates a small part of the. area I 
have surveyed, ranging from the extreme houses at Gödöllő, through Király-út, 
as far as the road to Szárítópuszta. In this area NW-SE oriented, l-to-2-km-long 
hill ridges with a gentle slope are found and they are separated by ravines 
belonging to the Valkó-völgy water catchment area.

Stratigraphy

The area of the Arboretum and its environs are built of rocks belonging 
to the Levantine or Villafranchian substages of the Upper Pliocene, or the 
upper one-third of the sequence overlying the Unio-level and containing verte
brate fossils such as M a s t o d o n  (B u n l o p h o d o r i ) l o n g i s r o s t r i s  KAUP et M; 
D i c e r o r h i n u s  m e g a r h i n u s  De Christ and H i p p a r i o n  c r a s s u m  Gr that are re
ferred to by J. Ferenczi (1936), M. M ottl (1941, 1944) and F. Szentes 
(1948).



Fig. 2. Subcrop geological map of the Gödöllő Arboretum and its environs 
1. Upper sandbed, 2. silty-carbonate intercalations, 3. main silty bed, 4. middle sandbed, 5. middle silty bed, 

6. main sandbed, 7. lower silty bed, 8. lower sandbed, 9. silty intercalations, JO. fault, 11. Arboretum

2. ábra.. A Gödöllői Arborétum és környező terület fedetlen földtani térképe 
1. felső homokréteg, 2. aleuritos-karbonátos betelepülések, 3. fő aleuritos réteg, 4. középső homokréteg, 5. középső 
aleuritos réteg, 6. fő homokréteg, 7. alsó aleuritos réteg, 8. alsó homokréteg, 9. aleuritos betelepülés, 10. vető,

11. Arborétum



This 130-m-thick sequence can be divided into 7 mappable members (Fig. 2). 
As shown in the geological columns of survey boreholes drilled in the vicinity, 
the aforesaid members are likely to have continued beyond the area concerned 
(P. Scharek 1982). Now, here comes a description of a detailed geological 
columnar section of the Arboretum area (Fig. 3):

a) Upper sandbed, which appears atop the hill Öreg-hegy and in the north
ern part of Brezinia dűlő, with a thickness attaining 23 m. For the time being, 
this bed is the uppermost part of the sequence. However, the original closing 
bed is likely to have been removed by erosion as early as the Pleistocene. The 
comparatively homogeneous sandbed has three intercalations, which are lime
stone, sandstone, and a bed mixed with clay, silt and sand to different ratios. 
In some places quartz gravel strings of pieces a few centimetres large are also 
encountered (Esze Tamás utca, Nagyfenyves).

b) The main silty bed, which can be detected on the eastern slope of 
Öreg-hegy, around Brezinia dűlő and along Király út, is 4 to 8 m thick. The 
main constituent of this bed is silty clay with two carbonate intercalations.

c) The main sandbed, which appears on Pálfa-domb, on the NW sloping 
part of the Arboretum and in the SW half of the new area (Öreg Szőlők) is 
about 22 m thick. The upper part contains fine-grained sand, and the lower 
one-third part medium-grained sand with a calcareous-argillaceous intercalation.

d) The middle silty bed, encountered in exposures or in the form of detri
tus in Pálfa-árok, around the spring at Horhos-árok, in Kőmalom-árok and 
along the road winding towards Szárítópuszta, has a thickness ranging from 5 
to 9 metres. The upper half of the silty sand or clay bed also contains sand
stone and limestone intercalations.

e) The middle sandbed, which appears along Isaszegi út at Gödöllő, in the 
ravines of Baromfi-telep, at the entrance to the Arboretum, at the Open-Air 
Theatre and in the southern part of the new Arboretum (Hosszú Nyiladék), 
comes to a thickness of 13 to 16 m. The fine-to-medium grained sandbed dis
plays thin limestone, intercalation in its lower part.

f) The lower silty bed can be observed in an exposure by the Open-air 
Theatre and on the left-hand side of Hosszú Nyiladék. The thickness of this 
bed varies from 4 to 10 m. Between the topmost and lowermost argillaceous 
limestones, sandy or argillaceous siltbeds are present.

g) The lower sandbed is only known from boreholes, with a thickness 
exceeding 35 m. This bed consists of fine-to-medium grained sand, including 
a thin silty-argillaceous bed.

The subsequent beds overlie one another conformably, outlining a 5-to-10- 
m-deep syncline of NW-SE trending axis.

This structure is crossed by two faults of which the first strikes transver- 
sally to Kőmalom-út and is likely to have been continued beyond the area 
studied. This fault has thrown the concerned beds by 8 metres towards the 
south.



Fig. 3. An Upper Pleistocene lithostratigraphic column plotted upon drilling data 
1. fine-to-medium grained sand, 2. coarse-grained sand — fine-grained sand, 3. small-grained gravel, 4. silty 
sand, 5. sandstone, 6. silt, 7. argillaceous silt, 8. sandy silt, 9. marl, JO. clay, 11. sandy clay, 12. limestone, 
lime marl, 13. sandy limestone; A. upper sand bed, B. main silty bed, C. middle sandbed, D. middle silty bed, 

E. main sandbed, F. lower silty bed, G. lower sandbed

3. ábra. A felső pliocén rétegoszlopa, a fúrási adatok alapján 
1. finom-közepes homok, 2. durva homok - finom homok, 3. aprókavics, 4. kőzetlisztes homok, 5. homokkő, 6. 
kőzetliszt, 7. agyagos kőzetliszt, 8. homokos kőzetliszt, 9. márga, 10. agyag, 11. homokos agyag, 12. mészkő, 
mészmárga, 13. homokos mészkő; A. felső homokréteg, B. fő aleuritos réteg, C. középső homokréteg, D. középső 

aleuritos réteg, E. fő homokréteg, F. alsó aleuritos réteg, G. alsó homokréteg



The second fault is located the southern half of the new Arboretum be
tween Alsó Nyiladék and Fenyves utca at Isaszeg, ending at Brezinia Dűlő. 
The throw calculated from boreholes data is approx. 5 m.

As shown by the satellite imagery of the region of Gödöllő, the channel 
of Rákos-patak follows a preformed structure line as far as its bend at Isaszeg. 
The above-mentioned two minor faults meet the latter tectonic line as being 
presumably responsible for some horizontal displacements of secondary order.

Sedimentology

Although few exposures were encountered when surveying the area, however, 
trenching was instrumental in dealing with sedimentological phenomena.

The sandy deposits are constituted by few-cm-thick, here and there sorted 
elementary layers dipping 5” to 10“ and separated from one another by silty 
films. These layers are grouped in beds 10 to 40 cm thick of undulating sur
face, in which each elementary bed is cut unconformably. At the bottom of 
the thicker beds well-rounded quartz gravels, of the size of hazel-nut or a pea, 
are encountered.

The silty and marly deposits are either unstratified or, on the contrary, are 
built up of fine, laminated elementary beds. The argillaceous-marly beds 
frequently contain calcareous marl or lacustrine limestone lenses intercalated. 
The thickness of limestone lenses varies from a few centimetres to 1—2 metres 
and the main calcareous levels can be correlated from borehole to borehole. 
Sandstone appears as a lateral facies of the limestone lenses or as independent 
beds with a thickness of 5 to 10 cm.

Each sample from a borehole was examined for grain-size distribution and 
carbonate (calcite and dolomite) content. The results obtained are as follows:

a) In regard to granulometric composition the sandy deposits included in 
different beds show great similarities: the fine-grained and medium-grained 
fractions are dominant. A detailed study examining the relation between various 
grain fractions, with the silt and clay fractions also regarded (Fig. 4) shows 
that each layer has its own “character” and within it, considering the beds, as 
a whole, sand becomes homogenized and gets free of both fine-grained and 
coarser fractions.

In regard to the grain-size distribution, the silty-argillaceous deposits are 
more heterogeneous than sand is. However, in this case certain common fea
tures can also be stated. Unlike sandy deposits, the silty rocks become heter- 
ogeneized in a visible manner upwards in the profile. In other words, the pro
portion of fine-grained and mainly of coarser-grained fractions becomes higher, 
at the expense of the. silty component.

b) Examining the proportion of carbonates it is observed that a number of 
compositions corresponding to marl, calcareous marl or detrital limestone are 
included in the samples taken from boreholes. As a result of the presence of 
dolomite, the composition of the deposit is directed towards dolomitic marl,
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Fig. 4. The Upper Pliocene deposits of the Gödöllő area as shown by their grain-size distribution
and carbonate content

Cl. clay, Al. süt, S. sand, Dot. dolomite, K. calcite, D. clastic component; A, B, sandy deposits: 1. upper sandbed, 
2. middle sandbed, 3. main sandbed, 4. lower sandbed; C, D, silty deposits: 5. silty-carbonate intercalation in

the upper sandbed, 6. main silty bed, 7. middle, silty bed, 8. lower silty bed

4. ábra. A gödöllői felső-pliocén üledékek jellemzése szemcseméret és karbonáttartalom szem-
pontjából

Cl. agyag, Al. kőzetliszt, S. homok, Dől. dolomit, K. kalcit, D. törmelékes komponens; A, B, homokos üledékek: 
1. felső homokréteg, 2. középső homokréteg, 3. fő homokréteg, 4. alsó homokréteg; C, D, aleuritos üledékek: 
5. aleuritos-karbonátos betelepülések a felső homokrétegben, 6. fő aleuritos réteg, 7. középső aleuritos réteg 8.

alsó aleuritos réteg

calcareous marl etc. Upward in the profile the dolomite content decreases, 
whereas the proportion of calcite and clastic material increases.

Mineralogical-petrological examinations

The mineralogical examinations were done in thin sections and, for the fine
grained deposits, X-raÿ diffraction and thermal methods were also used. For the



microscopic study consolidated sand samples were used, and thin s e c t i o n s  of 
sandstones of nearly silty composition were prepared (Plate I, Photo 1).

The deposits studied are fine-to-medium grained and the grains are me
dium-rounded. In the sands a secondary, clayey-limonitic coating is present, 
which is missing from the grains of sandstone cemented with calcite. Micas 
in the fine-grained sandstone produce an orientation parallel with bedding.

The following components were detected in, the psammites (in the order 
of frequency of occurrence): quartz, plagioclase, orthoclase, microline, rock 
fragments, muscovite, biotite (partly chloritized), spare calcite, zircon, apatite, 
rutile, tourmaline, epidote, titanite, opaque minerals (Plate I, Photo 2). Litho- 
clasts are formed by a great variety of rocks: andesite, microdiorite-porphyry, 
microgranodiorite, calcareous sandstone, dolomite, micro-brecciated limestone, 
bioclastic-foraminiferal limestone, flint, shale, sericite schist, chlorite schist, mi
caceous quartzite and gneiss grains have been observed.

The cement for naturally consolidated sand is limonitic clay that appears 
at the contact points between grains (menisc cement). The cement of sandstone 
is spare or microspare calcite which is of pore-filling or basal type.

Using X-ray and DTA analyses the following minerals have been detected 
in the silty deposits: quartz, plagioclase, chlorite, muscovite/illite, montmoril- 
lonite, mixed-layer minerals (illite/montmorillonite, montmorillonite/chlorite), 
haematite, lepidochrocite, calcite and amorphous material.

In the examination of carbonate deposit samples silty calcareous marl, 
marly limestone and micritic and pelmicritic limestone were identified (Plate 
I, Photo 3). Pellets of algal origin, ostracoda fragments, spongia spicule frag
ments (Plate I, Photo 4) worm tracks, as well as desiccation cracks filled with 
fresh sparite are also included therein.

Sedimentation and diagenesis

The examinations described above have led me to the conclusion that a 
deltaic sequence in which sands alternate with silty-argillaceous beds was 
developed in the area between Gödöllő and Isaszeg, in the marginal area of a 
freshwater sedimentary basin at the end of the Pliocene. The sediment was 
“spread” in response to the changing direction of streams; as a result, beds 
with comparatively same thickness were developed from different directions 
and at different rates of sedimentation.

Sand may also have originated from the redeposition of Miocene, Oligo- 
cene or Mesozoic rocks that were being eroded off at that time and from the 
denudation of igneous rocks of the present-day Börzsöny or Cserhát moun
tainous regions.

The energy of stream transporting sediments greatly decreased at reg
ular intervals. As a result, only fine-grained detritus was transported into 
the sedimentary basin. In some areas where no deposit of detrital origin 
was produced, instead, micritic, or pelmicritic, slightly dolomitic limestone



was produced from the calcareous mud that had been developed in the green, 
gelatinous algal mats. The desiccation cracks point to temporary, shallow 
plashes around which even the sand was cemented by carbonate. The transport 
of the limonitic-argillaceous cement is a secondary process that can be linked 
with a later, Pleistocene sub-aerial alteration.
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A gödöllői agrogeológiai mintaterület az 1902-ben telepített Arborétumot 
foglalja magába. Az agrogeológiai adatok feldolgozása során e terület részletes 
földtani szerkezetét is tanulmányoztam.



Morfológiai szempontból a terület három, ÉNy-DK irányú sávra tagolható: 
a) a Rákos-patak völgye, két terasz-szinttel; b) az Öreg-hegy — Brezinia Dűlő 
dombhát és c) a Valkó-völgyet lehatároló alacsony dombvonulat.

A felsőpliocén rétegsor jellemzője a homokos és az aleuritos szintek vál
takozása. Terepi térképezés és a fúrások segítségével egy részletes rétegsort és 
az ennek megfelelő fedetlen térképet készítettem. Az elkülöníthető rétegek a 
következők: a) Felső Homokréteg; b) Fő Aleuritos Réteg; c) Fő Homokréteg;
d) Középső Aleuritos Réteg; e) Középső Homokréteg, 0 Alsó Aleuritos Réteg, 
g) Alsó Homokréteg. A homokrétegek vastagsága 13—35 m, az aleuritos ré
tegeké 4—10 m. Az aleuritos rétegek feküjében és fedőjében mészkő, mész- 
márga vagy meszes homokkő található. A rétegek egy sekély, ÉK—DNy irányú 
szinklinálist alkotnak melyet DNy-on két vető szel át.

A pszammitok szemcseösszetételére jellemző a finom- és közepes homok
frakció. A rétegek szemcseösszetételét vizsgálva, alulról felfelé bizonyos fokú 
homogenizálódást tapasztaltam: csökken a finom és a durva frakciók részaránya. 
Az aleuritokban az agyagos, homokos és karbonátos rész vagy mint önálló 
betelepülés, vagy mint komponens jelenik meg. E kőzetekben a fiatalabb ré
tegekben nő az üledék inhomogenitása, azaz a homokos és az agyagos frakciók 
részaránya az aleurit-frakció rovására.

A jellegzetes karbonátos kőzet az alga-pelletes, finomszemcsés édesvízi 
mészkő, kalcittal kitöltött beszáradási repedésekkel.

A homokban számos litoklaszt található: kristályos palák, dolomit, biogén 
mészkő, magmás kőzet. Helyenként a homokot limonitos agyag köti meg, ill. 
pátos kalcitcement a karbonátos rétegek közelében.

Az üledékképződés a felső pliocénben egy delta-jellegű időszakosan elön
tött területen történt. A törmelékszállító vízfolyás energiája ingadozó volt, hol 
homokot, hol finom üledéket hozott.

Plate I—I. tábla

1. Secondary limonitic cement (1) at the bottom of the upper sanbed; a. an
desite clasts, f. feldspar. Király út, thin section
12 x I IN

2. Inclusions in at orthoclase grain (o); t.tourmaline, T. titanite, a. apatite, z. 
zircon. The cement in the sandstone is spare calcite (c). The topmost part 
of the main sanbed, a road cut of Kőmalom út
32 x +N

3 .  Algal pellets (p) in spare calcite; o. ostracoda shell debris, q. quartz grain.
Lower Silty Formation, Horhos-árok ----------
32 x I IN

4 .  Sandy limestone with a spongia spicule (s); Q. quartz, m. muscovite, spare 
limestone fragment. Microsparitic cement. Waterwork of the state Vehicle 
Factory. The silty bed.
32 x +N
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A Late Cretaceous — Senonian sedimentation started on a first-order unconform
ity surface linked with the pre-Gosau phase, in the Transdanubian Central Range. A 
large amount of data available on the terrestrial — fluvial —coal swamp'— lacustrine 
phase of sedimentation have made it possible to plot paleogeographical maps. A map 
series comprising a total of eight maps also shows the principle of preparing paleo
geographical map versions. In the map compilation an unprecedented, computer-aided 
technique has been applied.

Paleogeographical reconstructions of the Senonian units in the Trans
danubian Central Range have already been made (Haas, J.—Jocha-EdelÉNYI,
E. , 1978, 1979, Jocha-Edelényi, E. 1988). However, the amount of contribu
tions to the existing data made it possible, and a need for a better established 
mineral resources prediction necessitated to compile a new, more detailed map 
showing the paleogeographical conditions prevailing at the beginning of Senon
ian time. However, the aim of the papers also comprising paleogeographical 
reconstructions was mainly to have a better knowledge of the one-time areas 
where coal and bauxite deposition took place (Haas, J. et al. 1984, GÓCZÁN,
F. et al. 1987, Császár, G.—Góczán, F. 1988, SiegI-Farkas, Á. 1988, M in d - 
szenty, A. 1983, Juhász, E. 1989). The map series dealt with in this paper 
gives a description of the history of evolution of the entire Senonian deposi- 
tional area in the Transdanubian Central Range during the Early Senonian.



A method of plotting paleogeographical maps

The Senonian beds in the Transdanubian Central Range can be grouped 
into a total of seven, markedly separated units fairly representing each phase 
of the evolution history of the area concerned. These units are encountered in 
specific combinations that were developed in zones 8 to 10 km wide, trending 
NE—SW (Jocha-Edelényi, E. 1988). Their deposition started on an uncon
formity surface that is of first-order according to the stratigraphic interpretation 
of the sequence, and is linked with the Austrian pre-Gosau phase which re
sulted in a remarkable elevation, denudation and regional karstification (Jocha- 
Edelényi, E. 1981).

The simplest sequence contains rocks of the Ugod Limestone Formation 
of reef facies and of its overlying pelagic Polány Marl Formation, indicating 
that the sedimentation area was elevated when the deposition began.

Another combination — indicating that sedimentation took place in a 
deeper-situated zone of the pre-Senonian surface — includes rocks of the flu- 
vio-lacustrine Csehbánya Formation and/or the coal-bearing Ajka Coal Forma
tion. They are overlain by the lagoonal-neritic Jákó Marl Formation covered 
by the Polány Marl Formation which is well-known from the former combina
tion. Bauxite and bauxitic clay have been encountered at the base of the 
sequence in the SE and S parts of the depositional area, on the slopes and 
their environs connecting the one-time elevated and deeper areas (G ella i—  
L udas 1983, J uhász  1989). Considering that most information on the history 
of development of the area are supplied by the initial period of the Senonian 
sedimentation, that is, the period prior to the time when the area turned to be 
invaded by sea, in addition, the knowledge of the paleogeographical conditions 
prevailing during the Early Senonian also is most informative for us in regard 
to mineral resources prediction, therefore three phases of this period have been 
reconstructed on a detailed paleogeographical map. To compile the maps, tec
tonic, paleomorphological and facies analyses had to be performed (Jo c h a - 
E d e l é n y i, E. 1991). The aiih of the tectonic analysis was to theoretically re
place each studied unit in a site where it had been originally formed, since 
otherwise no paleogeographical map can be compiled. The information needed 
to detect the displacements following deposition, were supplied by geological 
map plotted on base of the Senonian units and by thickness maps of the units 
studied (Figs. 1, 2, 3). The basement map — showing the one-time unconform
ity surface in a considerable area due to the coverage — displays two NE—SW 
oriented, 5-to-10-km-wide synclinal zones also containing younger — (Middle 
Cretaceous) — units, with a distance of 7 to 8 km from each other situated 
within the synclinorium structure, in a zone 30 to 40 km wide consisting of 
Triassic rocks. Of course, later tectonic influences are reflected by the zones 
stretching SW of Ugod as far as Zalaszentlászló or NE of Halimba through 
Csehbánya towards Pénzesgyőr (Fig. 1).

The two zones observed on the basement map are also outlined on an 
isopachous map of the Ajka Formation, of course, only within the area where



Fig. 1. Geological map of the basement of the Senonian formations 
1. Middle and Lower Cretaceous rocks, 2. Jurassic rocks, 3. Kardosrét Limestone F., Dachsteinkalk F., 4. Kössen 
Beds or “transitional beds”, 5. Haupdolomit F., 6. Veszprém Marl F , 7. Middle Triassic rocks, 8. Lower Triassic 
rocks, 9. Permian rocks, 10. Paleozoic rocks, 11. bauxite, 12. present boundary of extent of the Senonian rocks, 

13. boundary of rocks, 14. strike-slip fault (post-Senonian), 15. fault, 16. important borehole

1. ábra. A szenon képződmények alatt települő képződmények földtani térképe 
1. Középső—alsó-kréta képződmények, 2. jura képződmények, 3. Kardosréti Mészkő R, Dachsteini Mészkő R, 4. 
Kösszeni Formáció, ill. „átmeneti rétegek”, 5. Fődolomit E, 6. Veszprémi Márga Formáció, 7. középső-triász 
képződmények, 8. alsó-triász, 9. perm, 10. paleozoós képződmények, 11. bauxit, 12. a szenon képződmények 
mai elterjedési határa, 13. képződményhatár, 14. szenon utáni horizontális elmozdulás, 15. vető, 16. fontosabb

mélyfúrás
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Fig. 2. Thickness of the Ajka Coal Formation — Relationship between the Csehbánya and Ajka
Formations

I. Csehbánya Formation, 2. Ajka Formation, 3. present boundary of extent of the Senonian rocks, 4. strike-slip 
fault (post-Senonian), 5. isopach line, 6. important borehole

2. ábra. Az Ajkai Kőszén Formáció vastagsága — A Csehbányái és az Ajkai Formáció kapcsolata 
1. Csehbányái Formáció, 2. Ajkai Formáció, 3. a szenon képződmények jelenlegi elterjedési határa, 4. szenon 

utáni horizontális elmozdulás '5; vastagsági isovonal, 6. fontosabb mélyfúrás



the Upper Cretaceous strata can be encountered. These two zones exhibit an 
interrelationship in the middle part of the area — between Devecser and Kolon- 
tár — where their thickness is greatest (Fig. 2).

On the thickness map of the Csehbánya Formation the unit appears partly 
again according to the well kown zones that show an interrelationship between 
each other, not only in the Devecser—Kolontár zone known from the Ajka 
Formation, but also in the NE part of the area between Csehbánya' and Magy- 
arpolány. A new feature of great significance is that the greatest thickness is 
encountered in a 10-to-15-km-wide zone along the line Pápa—Dabrony, stretch
ing at a distance of 5 to 10 km from the previously described ones and found 
in the N part of the area concerned — in the N wing of the area of extent. 
A decrease in thickness is experienced towards SW in the entire area of extent 
of this unit (Fig. 3).

The tectonic lines that can be recognized on the maps showing the Csehbánya 
and Ajka Formations are identical with those visible on the basement map, and 
are interpreted as strike-slip faults. This is also backed up by changes in facies 
that will be described hereinafter. It is this fact that has allowed us to compile 
a tectonically reconstructed paleogeological map (Fig. 4). The aim of paleomor- 
phological analysis was to get at the knowledge of the morphological conditions 
of the one-time depositional basin. This needed to clarify the relations in time 
and space between the deposits. The occurrence of lithostratigraphic units in 
specific combinations has already been discussed in this paper (Fig. 5). However, 
paleontological — mainly palynological, moreover macro- and microfaunal studies 
have allowed us to understand their temporal relations (GÓCZÁN, F. 1964, 1973, 
Góczán et al. 1987, Siegl-Farkas, Á. 1988, Benkő-Czabalay 1961, Sidó 
1980). As shown by these examinations, the sedimentation started in the San- 
tonian, dominantly in Zone B according to a palynological classification by 
Góczán. However, a few data also indicate the presence of older units (such 
as Zone A in the middle zone of extent of the Csehbánya Formation) (Juhász, 
M. 1980). For us it is of great importance that the fossil content of the Ajka 
Coal Formation consists mainly of fossils of brackish-water origin in the eastern 
part of the extent of the formation, including limnic specimens occurring here 
and there at its lower part. In the western part of the formation concerned, 
marine faunal elements also occur in the unit of cyclic sedimentation. These 
marine elements have turned out to be exclusive in the known westernmost 
occurrence of this formation (Zalaszentlászló) (Jocha-EdeléNYI, E. 1987). 
Another paleontological datum of great importance is that the first purely 
marine_jmit of the Senonian sequence, that is, the base of the Jákó Marl For
mation can be regarded as an isochronous surface (the lower part of palyno
logical Zone D) which means that the thickness of the underlying beds nearly 
images the morphological picture of the initial stage of sedimentation. Con
sidering that the original positions of the units, i.e. their positions when they 
were formed are well known owing to the “paleogeological” map showing a 
reconstruction of the geological conditions of the specific time, therefore a 
combined, reconstructed isopach map of the Ajka and Csehbánya Formations
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Fig. 3. Thickness and facies map of the fluvio-lacustrine Csehbánya Formation 
1. Alluvial fan, 2. channel load facies, 3. flood plain facies, 4. deep flood plain, 5. marsh, 6. present boundary 
of extent of the Senonian rocks, 7. strike-slip fault (post-Senonian), 8. fault, 9. isopach line, 10. important

borehole

3. ábra. A fluvio-lakusztrikus Csehbányái Formáció vastagság és fácies térképe 
1. Alluviális törmelékkúp, 2. meder fácies, 3. ártéri fácies, 4. mély ártér, 5. mocsár, 6. a szenon képződmények 
mai elterjedési határa, 7. szenon utáni horizontális elmozdulás, 8. vető, 9. vastagsági isovonal, 10. fontosabb

mélyfúrás



Fig. 4.^“Paleogeological” map of basement of the Senonian formations (A palinspatic-type map 
reconstructing the geological conditions at the period of rise of the bauxite horizon)

1. Middle and Lower Cretaceous beds,' 2. Jurassic beds, 3. Kardosrét Limestone F., Dachsteinkalk F., 4. Kösseen 
F. or .“transitional beds”, 5. Haupdolomit F., 6. Veszprém Marl F., 7. Middle Triassic rocks, 8. Lower Triassic 
rocks, 9. Permian rocks, 10. Paleozoic rocks, 11.. bauxite, 12. present boundary of extent of Senonian rocks, 13. 

boundary of rocks, 14. strike-slip fault (post-Sehonian), ,15. fault, 16.. important deep borehole

4. ábra. A feküképződmények „paleoföldtaniM térképe (A bauxitszint képződési idejére visszaren
dezett állapot)

1. Középső^—alsó-kréta képződmények, 2. Jura képződmények, 3. Kardosréti F.,.Dachsteini Mészkő F., 4. Kösszeni 
F., ill. átmenet rétegek, 5. Fődolomit F., 6. Veszprémi Márga F.,‘ 7. középső-triász képződmények, £:• alsó-triász 
képződmények, 9. perm képződmények, 10. paleozóos képződmények, 11. bauxit, 12. a szenon képződmények mai 
elterjedési határa, 13. képződményhatár, 14. szenon utáni horizontális elmozdulás, 15. vető, 16. fontosabb mélyfúrás
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F ig .  5 . The combined thickness of the Csehbánya and Ajka Formations, reconstruced according
to a former tectonic position

1. Present boundary of extent of the Senonian rocks, 2. strike-slip, fault (post-Senonian), 3. fault, 4. isopach
line, 5. important borehole

5. á b r a . A  Csehbányái Formáció és az Ajkai Formáció együttes vastagsági térképe (tektonikai-
Iag visszarendezett állapotban)

1. A szenon képződmények mai elterjedési határa, 2. szenon utáni horizontális elmozdulás, 3. vető, 4. izovo-
nal, J. fontosabb mélyfúrás



(Fig. 5) would supply important information for reconstructing the paleomor- 
phology.

Another important information is that the greatest thickness of the Cseh
bánya Formation has been encountered in its northernmost zone. This is where 
the coarsest grain-size composition is also found and the formation is directly 
overlain by the euhaline beds of the Jákó Marl. These facts indicate that the 
morphological position of the zone of the area had been deeper than that of 
the subsided zones lying toward the south.

The assumption is supported by the fact that bauxite deposits are only 
known in the southern and south-eastern parts of the area of extent. This fact 
indicates that these parts of the area had a more elevated morphological posi
tion representing a transition to the even more elevated background areas sup
plying the groundmass of bauxite. The increasing dominance of marine species 
in the fossil content of the Ajka Formation observable toward SW indicates a 
V f —SW oriented transgression. All these have allowed us to outline the picture 
of a basin sloping toward NW—W and broken up by NE—SW oriented ele
vated ridges, pre-existent at the beginning of the sedimentation in Senonian 
time.

For sketching up a paleogeographical picture of this basin taking shape, 
and to reconstruct the pertinent depositional evolution, a facies analysis should 
be performed, to achieve a better knowledge of each facies of the basic for
mations, including their relationships. As a first step, the relationship of basic 
formations has to be studied (geological columns in Fig. 2). The development 
successions of the Ajka and Csehbánya Formations are likewise corresponding 
to a regular order of transgressive deposition in their respective areas of sed
imentation, that is fluvial beds are overlain by coal-bearing swamp sediments. 
A different order of beds is encountered in a part of the middle facies zone 
which shows relation to the Csehbánya area, i.e. in the vicinity of Magyar- 
polány where fluvial deposits rest on paludal beds at the base.

Studying the facies of the Csehbánya Formation and revealing their rela
tionships it supplies most information on the way how sedimentation took 
place. All facies that can be recognized within this fluvio-lacustrine unit are 
as follows: channel load facies consisting of gravel and grey sandbeds; flood 
plain facies consisting of variegated day (in colour varying as a function of 
granulometric size) and silt (with grey silt and clay in the deeper areas); 
swamp facies represented by rocks that are rich in organic matters and contain, 
in some places, thin coal bands; and finally, the alluvial fan (channel bar) 
facies containing unsorted, unrounded clasts embedded in argillaceous 
(frequently red) rock (see geological columns in Fig. 3). In each partial area 
of the area of extent of the unit characteristic facies combinations can be ob
served. The eastern part of the southern facies zone, the northern part of the 
Csehbánya area — showing transition to the middle zone — is featured by 
alluvial fan facies, whereas the middle part is describable by channel load and 
flood plain facies. The SW part features deep flood plain and swamp facies. 
As far as the area found between the southern and the middle zones — near



Farkasgyepű — is concerned, its northern part features channel load and flood 
plain facies, whereas the southern part is of flood plain facies. The eastern 
part of the middle zone — near Ugod-Bakonybél — is dominated by channel 
load and flood plain facies, whereas the northern part displays deep flood plain 
and swamp facies. Toward the south, in the northern part of the Bakonyjákó 
region a similar facies pattern is encountered. The middle and southern parts 
of the region are dominated by flood plain facies with subordinate channel 
load facies. In the western7part of the area, the paludal beds that are frequent 
near the base, show transition to the Magyarpolány area (where the sequence 
begins with the Ajka Coal Formation). Near Magyarpolány the Csehbánya For
mation features channel load and flood plain facies. Only few_data are avail
able on the facies of the northern zone. However, based on a few hydrocarbon 
boreholes drilled here, the dominant facies are of channel load and flood plain 
constitution.

A paleogeographical picture of the Senonian depositional basin

Upon paleogeologieal, paleomorphological and facies analyses, a paleoge
ographical picture of the Senonian^depositional basin, regarding the initial pha
se of sedimentation, can be sketched out. In the area concerned the develop
ment of synclinorium structure is linked with the Austrian—pre-Gosau phases. 
As a result of a substantial denudation taking place in the elevated areas, the 
Upper Triassic carbonate rocks became exposed in large parts of the area and 
underwent an intensive karstification. In the southern wing öf the synclinorium 
laterization is likely to have started on Paleozoic beds found in the highest 
morphological position. Thus, this laterite might have partly supplied a ground- 
mass for bauxite deposits by being reworked to the karsUc terrain found at a 
deeper level. In the Late Santonian an epeirogenetic subsidence of the area 
foreed the groundwater level to rise i.e. open-water subbasins to develop. Se
dimentation started in the three subsided zones separated from one another by 
NE—SW oriented elevated ridges (Fig. 6) in these zones, in the NE part ter
restrial, whereas in the SW part — W of Sümeg —- marine sedimentation took 
place. The southern zone — the Ajka Basin — was dominated by limnic swamp 
environment and was separated from the other parts of the depositional basin. 
In the middle zone limnic swamp facies appeared almost entirely, and only in 
its SW part, in the direct vicinity of the coast, limnobrackish or marine-brac
kish swamp facies were present (Haas et al. 1984). In the northern zone 
swamp is unlikely to have been formed, except for a very small zone of the 
area; a direct contact between fluvial and marine facies is assumed. On the
S—SE margin of the depositional basin and on the ridge separating the sout
hern and the middle zones (Kislöd—Iharkút) a clastic material that had been 
redeposited from the SE towards the deeper areas and bauxitized in a varying, 
degree was sedimented and underwent a further bauxitization. in karst traps 
(M indszenty, A. 1983, Juhász, E. 1989). '



6.  á b r a . ősföldrajzi Helyzet a szenon üledékképződés kezdetén (palynológiai „B” zóna - felső
'szántani)

1. Szárazulati területek tengerszinthez viszonyított magassága, 2. bauxitfelhalmozódási területek, 3. feltételezett 
lateritplató, 4. folyómeder, 5. ártéri síkság, 6. édesvízi láp,-7. limnobrakk láp, 8. niarinbrakk. láp, 9. tenger,

. 10. fontosabb mélyfúrás
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F ig . 7. Paleogeographical situation át the time of accomplishment of the fluvio-lacustrine sedi
mentation. (palynological zone C-Upper Santonian-Lower Campanian)

1. Height a.s.l. of the continental areas, 2. areas of bauxite accumulation, 3. laterite plateau inferred, 4. river 
bed, 5. flood plain, 6. limnobrackish swamp, 7. marine-brackish swamp, 8. sea, 9. important borehole

7. á b r a . ősföldrajzi helyzet a fluvio-lakusztrikus üledékképződ és kiteljesedése idején (palynoló- 
giai „C” zóna— felső-szantoni— alsó-kampaniai)

1. Szárazulati területek tengerszinthez viszonyított magassága, 2. bauxitfelhalmozódási területek, 3. feltételezett 
lateritplató, 4. folyómeder, 5. ártéri síkság, 6. limnobrakk láp, 7. marinbrakk láp, 8. tenger, 9. fontosabb mélyfúrás



For the end of the Late Santonian — the beginning of the Early Cam
panian (palynological Zone B) a perfection of fluvio-lacustrine and limnobrack- 
ish facies is verifiable (Fig. 7). As a result of the continuous subsidence of 
the area, the ridges separating the zones that had been subsided to a greater 
depth more and more turned into a depositional area. Between Iharkút and 
Kislőd a connection was established between the Csehbánya and Magyarpolány 
areas, and in the vicinity of Magyarpolány the paludal facies was replaced by 
fluvial sedimentation. In places where earlier limnic swamps had existed, then 
limnobrackish facies was formed and the area of the swamp at Ajka consider
ably increased toward Csehbánya. A subsequent essential phase of development 
of the basin in Senonian time is witnessed at the boundary between palyno
logical Zones C and D in the lower Campanian with the prevailing role of the 
swamp facies (Fig. 8). As a result of a further transgression the connection 
between the southern and middle sedimentary zones became rather explicit — 
due to the fact that the area of the middle ridge was strongly reduced and 
turned into an island —, swamp facies became dominant over fluvial facies, 
and the marine—brackish-water swamp facies gained considerable space. At 
that time there was still chance for the accumulation of bauxite deposits on 
the southern margin of the sedimentary basin. During the slow transgression 
these bauxite deposits were preserved by an advancing settlement of sedimen
tary rocks. As a result of the uninterrupted subsidence of the source-material- 
supplying background areas that may have been situated formerly at an altitude 
of 700 to 800 m a.s.l. as estimated on the basis of analogies, subsided several 
hundred metres.

The subsequent event of great importance in the history of development of 
the sedimentary basin is that marine facies considerably extended, and thus the 
elevated ridges and basin margins became inundated by water, and reef facies 
started to develop. In the deeper areas shallow-marine sedimentation replaced 
the fluvial and swamp environments (Haas, J.—Jocha-EdelÉNYI, E. 1979).

As shown by the paleogeographical reconstruction, the area was part of the 
SE margin of the Senonian sedimentary basin. The NW boundary of the area 
of extent of Senonian units is, at present, a tectonic zone referred to as Rába 
line. This line is considered as a major structure line causing a considerable 
displacement of some hundred kilometers (Kázmér, M.—Kovács, S. 1985). 
This fact means that each heteropic facies of the interior of the basin of Senon
ian units found on the basin margin of the Transdanubian Central Range has to 
be searched for at a distance of a few hundred kilometers toward SW.

The relevant literature and my own field experiences show a Senonian 
sequence to be of great importance for us. This, succession is found in Austria, 
70 to 80 km from Graz to the SW, in the Gosau of Krappfeld near Klein St. 
Paul in Karinthia (Neumann H. 1989), The thin conglomerate overlying the 
basement is overlain by a rudist-bearing reef limestone bed (that can well be 
correlated with the Ugod Limestone). This is followed, upwards, by open- 
marine marl and calcareous marl beds with a facies that is identical with that 
of the Polány Marl. This sequence exhibits a great number of similar features
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Fig .  8. Paleogeographical situation at the final period of coal formation (boundary of palynolo-

gical zones C and D  - Corripanian)
1. Height a.s.l. of the continental areas, 2. bauxite deposition areas, 3. laterite plateau inferred, 4.. river bed,

5. flood plain, 6. limnobrackish swamp, 7. marine-brackish swamp, 8. sea, 9. important borehole

8.  á b r a . ősföldrajzi helyzet a kőszénképződés záró szakaszában (a palynológiai C— D  zónák
hatása —  Kampaniai)

2. Szárazulati területek tengerszinthez viszonyított magassága, 2. bauxitfelhalmozódási területek, 3. feltételezett 
lateritplatá, 4. folyómeder, 5. ártéri síkság, 6. limnobrakk láp, 7. marinbrakk láp, 8. tenger, 9. fontosabb mélyfúrás



and an identical age with those of the profiles of the northern facies zone 
containing no fluvial beds, thus it can be regarded as the heteropic facies of 
the marginal sequence in the basin of the Transdanubian Central Range.

Finally, a few words about some technical questions of the compilation of 
the paleogeographical maps described in this paper. These maps have also been 
edited as part of a bauxite prediction map series of the Transdanubian Central 
Range. Considering that editing the maps in printed form is rather expensive 
and, as far as these maps are concerned, a smaller number of copies will meet 
the needs, therefore a new technique has been applied. The maps in manuscript 
form are digitalized using an AUTOCAD program, then each version is com
piled using a computer. Finally, a copy printed out on a scale of 1:250 000 
for each version is manually coloured, then copied using colour photo copying 
machine.

Hereby I express my due thanks to my colleagues working for the Remote 
Sensing Department of the Geological Survey for their assistance in my work. 
This method has some advantages which are as follows: the production cost 
is considerably lower (reduced to approx, one-tenth); “reprinting” at a later 
date is very simple; all contributions are easy to incorporate into the map; any 
kind of version is very quickly and easy to produce (for example the figures 
of this paper).

Last but not least I express my due thanks to companies which drilled a 
number of boreholes in the area concerned during the exploration of mineral 
resources — first of all, to Bauxitkutató Vállalat (Company for Bauxite Ex
ploration) as referred to at that time, for . allowing me to study the samples, 
and to my colleagues, particularly, technician Cs. Jerabek, for this collabora
tion in data acquisition, field work and map plotting, and to J. Knauer for 
the extensive reading.
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ŐSFÖLDRAJZI TÉRKÉPEK SZERKESZTÉSI MÓDSZERE 
A DUNÁNTÚLI-KÖZÉPHEGYSÉGI SZENON SOROZAT KEZDETÉNEK

PÉLDÁJÁN

JOCHÁNÉ EDELÉNYI E.

Magyar Állami Földtani Intézet 
Budapest, Stefánia út 14,
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551.763.3 (439.11) 
912.55 (439.11)

T á r g y s z a v a k :  Dunántúli-középhegység, szenon, Ősföldrajzi rekonstrukció, bauxit-
képződés, köszénképződés, horizontális elmozdulás, paleokarszt, digitális térképszerkesztés

A Dunántúli-középhegységi szenon képződményekről korábban készült ős
földrajzi rekonstrukcióknál ( H a á s — Jo c h á n é  1978, 1979, H a a s  et al 1987. Jo- 
c h a  E d e l é n y i  1988) részletesebb és pontosabb elemzés elkészítését az időköz
ben felgyülemlett nagymennyiségű adat lehetővé, a megalapozottabb földtani 
modellek és prognózisok iránti igény pedig szükségessé tette.

A Dunántúli-középhegységi szenon képződmények lerakódása az ausztriai- 
pregozaui fázishoz kapcsolódó, jelentős kiemelkedést, lepusztulást, regionális 
karsztosodást eredményező — a szekvencia sztratigráfia értelmezésében elsőren
dű — diszkordancia felületen indult meg. (Jo c h a -Ed e l é n y i , 1988). Mint a ko
rábbi publikációk alapján már ismert, a szenon képződmények hét markánsan 
elkülönülő, a terület fejlődéstörténeti szakaszait jól reprezentáló egységbe so
rolhatók be. Az egységek meghatározott kombinációkban fordulnak elő, melyek 
ÉK—DNy-i irányú, 8—10 km széles sávokban fejlődtek ki, E kombinációk 
egyike a reef-fáciesű Ugodi Mészkőből és a fedőjében települő pelagikus Po- 
lányi Márga kőzeteiből áll, a lerakódás kezdetén kiemelt helyzetű képződési 
környezetre utalva. A másik kombinációban — jelezve a mélyebb térszíni kép
ződési környezetet — a preszenon felszínen a fluvio-lakusztrikus Csehbányái 
Formáció és/vagy a kőszéntartalmú Ajkai Kőszén Formáció kőzetei települnek. 
Fedőjükben a neritikus Jákói Márga, majd a Polányi Márga fejlődött ki. Az 
egykor kiemelt, illetve mélyebben fekvő területeket összekötő lejtőkön és kör
nyezetükben — a kifejlődési terület D-i részén — bauxitot ismerünk a rétegsor 
bázisáról ( G e l l a i — L u d a s  1983, Ju h á s z  1989).

Az elsősorban lényeges — korai — szenon időszak paleogeográfiai fejlő
déstörténetét három Ősföldrajzi térkép mutatja be.

Elkészítésükhöz tektonikai, paleomorfológiai és fácies analízis,- elvégzésére 
volt szükség (Jocháné 1991). A tektonikai analízis célja a vizsgált képződmé



nyék helyükre történő visszarendezése. A képződést követő elmozdulások fel
derítéséhez az aljzat földtani térképe, az egyes egységek (esetünkben az Ajkai 
és a Csehbányái Formációk) elterjedési, vastagsági térképei adnak információt 
(1. 2. 3. ábra). E térképek alapján a szinklinórium szerkezeten belül három 
5—10 km széles, ÉK—DNy-i irányú, egymástól 78—15 km távolságban lévő 
egykor mélyebb helyzetű sáv körvonalazódik. A térképeken azonos helyeken 
kirajzolódó — horizontális elmozdulásokkénté értelmezett — tektonikai vonalak 
lehetőséget adtak a tektonikailag visszarendezett paleogeológiai térkép elkészí
tésére (4. ábra).

A paleomorfológiai analízis célja az egykori üledékgyűjtő morfológiai ké
pének megismerése. Az üledékek tér- és időbeli kapcsolatainak tisztázására el
sősorban a paleontológiái vizsgálatok eredményei alapján nyílik lehetőség 
(Góczán 1964, 1973, Góczán et al. 1986, Császár—Góczán 1988, Benkő- 
né-Czabalay 1961, Sidó 1980, Juhász 1980, Sieglné 1988). A vizsgálatok 
szerint az üledékképződés a szantoni emeletben indult meg.

Ugyancsak igen fontos paleontológiái adat, hogy az első már tisztán tengeri 
képződmény — a Jákói Márga — bázisa isochron felületnek tekinthető („D” 
palynológiai zóna alsó része), vagyis az alatta települő képződmények vastag
sága „leképezi” az üledékképződés kezdeti szakaszának morfológiai képét.

Az Ajkai és a Csehbányái Formáció együttes eredeti képződési helyére 
visszarendezett vastagsági képe (5. ábra) lényeges információkat szolgáltat a 
paleomorfológia rekonstruálásához. Az Ajkai Formáció fossziliáiban a tengeri 
alakok DNy felé növekvő súlya Ny-^DNy-i irányból érkező transzgressziós ha
tást jelöl. Fontos hogy a Csehbányái Formáció legnagyobb vastagságát legésza
kibb kifejlődési sávjában éri el, s itt fedőjében közvetlenül tengeri rétegek te
lepülnek.

A paleomorfológiai analízis alapján a szenon üledékképződés kezdetén egy 
ÉK—DNy-i kiemelt hátakkal tagolt, ÉNy—Ny-i irányba lejtő medence képe raj
zolódik ki.

Az üledékképződés menetének rekonstruálásához fáciesanalízist kell végez
nünk. Az Ajkai és a Csehbányái Formációk kapcsolata a kifejlődési terület csak
nem egészén egy szabályos transzgressziós ciklusnak megfelelő, csupán a kö
zépső kifejlődési zóna középső részén — Magyarpolány környékén — fordított, 
vagyis itt a lápi környezetet képviselő egység fölött települ a fluviális sorozat 
(2. ábra rétegoszlopai). Az üledékképződés menetére a legfontosabb informáci
ókat a Csehbányái Formáció fácieseinek elemzése nyújtja. A meder, ártéri sík
ság, mélyártér, mocsár és alluviális törmelékkúp fáciesek az egyes részterüle
teken jellegzetes fácieskombinációkat alkotnak (3. ábra rétegoszlopai).

Az elvégzett paleogeológiai, paleomorfológiai és fáciesanalízis alapján el
készíthetők az üledékgyűjtő ősföldrajzi térképei.

Az üledékképződés a felső-szantoniban kezdődött meg a három lesüllyedt, 
egymástól elválasztott sávban (6. ábra), az ÉK-i részen szárazulati, a DNy-i 
részen tengeri szedimentációval (Haas et al 1984). A szárazulati üledékképző
dési területek közül D-en — az ekkor még elszigetelt Ajkai medencében-, és 
a középső sávban uralkodóan édesvízi lápi környezet uralkodott, az É-i sávban



fluviális üledékképződés folyt. Az üledékgyűjtő peremén a délkeleten kiemelt 
és feltehetően lateritesedett háttérterületekről a karsztos térszínre szállítódon ba- 
uxitos üledékek felhalmozódása és bauxitosodása ment végbe (MlNDSZENTY 
1983, Juhász 1989).

A felső-szantoni végén — alsó-kampaniai elején (Góczán F. beosztása sze
rint „B” palynológiai zóna) a fluvio-lakusztrikus üledékképződés és a limnob- 
rakk lápi környezet vált uralkodóvá (7. ábra). A déli üledékgyűjtő sávban a 
lápi környezet lényegesen nagyobb területen jelent meg (Ajka), s a sáv keleti 
része (Csehbánya) is üledékgyűjtővé vált, s az itt kialakult fluviális környezet 
kapcsolatba került a középső sávval (Magyarpolány).

Az alsó-kampaniaiban („C” és „D” palynológiai zóna határa) a lápi kör
nyezet kiteljesedése volt jellemző (8. ábra), s a marinbrakk lápi környezet erő
sen tért hódított.

Az üledékgyűjtő további fejlődéstörténete — a bekövetkező jelentős mér
tékű relatív tengerszintemelkedés következtében —; már az újabb, kizárólag ten
geri üledékképződési szakaszhoz tartozik (Haas—Jocháné 1979, Haas 1979).

A paleogeográfiai rekonstrukció alapján a terület a szenon üledékgyűjtő 
DK-i peremi részét képezte. A szenon képződmények mai elterjedési területének 
északnyugati határa a nagyszerkezeti jelentőségű Rába-vonal, amely mentén 
többszáz km-es elmozdulást valószínűsítenek (KÁZMÉR—Kovács 1985). Ez azt 
jelenti, hogy a dunántúli-középhegységi medenceperemi képződmények hetero- 
pikus fácieseit Graz környékén kell keresnünk, és — részben saját terepi ta
pasztalat alapján — véleményem szerint a karinthiai St. KI. Paul környékén 
ismert „Krappfeldi Gosau” szenon rétegsorában meg is találjuk azokat. 
(Neumann H. H. 1989).

Végezetül ismertetni szeretném az 1:250 000-es méretarányú térképsorozat 
közreadásának technikai megoldását. Tekintettel arra, hogy a nyomdai megoldás 
igen költséges lett volna, a kéziratban elkészült — 1:100 000-es méretarányú 
térképeket AUTOCAD programmal digitalizáltuk és szerkesztettük, s egy-egy 
kinyomtatott példány kézi színezése után színes xerox eljárással sokszorosítot
tuk. A módszer előnyei e cikk készítése során is jelentkeztek, mivel a térképek 
— méretarányából következő — egyszerűsítése és kicsinyítése könnyen meg
oldható volt. A munkában a MÁFI Távérzékelési Osztályának munkatársai vol
tak segítségemre, amiért köszönetemet fejezem ki. Legvégül, de nem utolsó 
sorban köszönetemet fejezem ki a területen a nyersanyag kutatások során szá
mos fúrást lemélyítő vállalatoknak, elsősorban — az akkori nevén — Bauxit- 
kutató Vállalatnak, hogy lehetővé tették számomra a mintaanyagok feldolgozá
sát és vizsgálatát; valamint a munka során az adatgyűjtésben, a terepi és szer
kesztési munkákban közreműködő kollégáknak, különösen Jerabek Csaba tech
nikusnak, valamint Knauer Jószefnek a térképek igen alapos lektorálásáért.
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The problem of establishing the age of ore mineralization of Rózsa adit has 
always concerned geologists. Concerning the mineralization the most detailed work 
was made by PANTÓ, GY. and MIKÓ, L. (1964) pointing out that hydromuscovite is 
in close connection with ore mineralization. Well documented mineralogical and ge
ochemical description of hydromuscovite collected from Nagybörzsöny was given by 
ERDÉLYI, J. et al. (1958). Ill hydrothermal mineralization hydromuscovite is of sub
stantial interest with respect to the genesis of ores. As a K-bearing mineral it may 
serves as a possible isotopic geochronometer for K/Ar dating.

The investigated samples was collected from the Rózsa adit. According to the 
K/Ar age (14.6 ± 0.5 Ma) it can be stated that the most likely age of ore mineral
ization is Late Badenian.

Experimental methods

Measurement of K/Ar ages was performed in the Institute of Nuclear Re
search of the Hungarian Academy of Sciences (ATOMKI), Debrecen Hungary. 
The samples was pulverized for K determination.

An argon extraction line and a mass spectrometer, both designed and built 
in ATOMKI/ were used for the Ar measurement. The rock was degassed by 
high frequency induction heating, the usual getter materials (titanium sponge, 
CuO. SAES getter of 707 type and cold traps) were used for cleaning Ar. The 
38Ar spike had been introduced in to the system from a gas-pipette before 
degassing was started. The cleaned Ar was directly introduced into the mass 
spectrometer which was a magnetic sector type of 150 mm radius and 90° 
deflection it was operated in static regime. Recording and evaluation of Ar 
spectrum was controlled by a microcomputer.



0.1 g of the pulverized samples was digested in HF with the addition of 
some sulphuric and perchloric acids. The digested samples was dissolved in 
100 ml 0.25 n HCL and after a fivefold dilution 100 ppm Na and 100 ppm 
Li were added as buffer and internal standard. K concentration was measured 
with a digitalized flame photometer of 0E/85 type manufactured in Hungary. 
The age calculation is based on the constants recommended by Steiger, r.h. 
and JÄGER, E. (1977). The experimental error was given at 1 a  level.

The interlaboratory standards Asia 1/65, HD-B1, LP-6 and GL-0 and at
mospheric Ar were used for controlling the measurements. Details of the in
struments, the applied methods and results of calibration have been described 
elsewhere (Balogh, Kad. 1985; Odin , 1982).

Results and discussion

The first K/Ar results of the Miocene volcanic rocks of Börzsöny Mts 
were published by Balla, Z. et al. (1981). This work demonstrated the absence 
of Palaeogene volcanic rocks from the Börzsöny Mts but analytical and geo
logical errors prevented the reliable determination of the duration of volcanic 
activity. Additional investigations on unaltered whole rock samples and sepa
rated biotite and amphibole by Pantó, Gy. et al. (1985) showed the production 
of volcanic material to be ended about 15Ma B.P. (in Hámor, G. et al., 1987). 
The reality of this, age is supported by the good agreement of biotite and whole 
rock ages and the small scatter of results. On amphiboles, when they came 
from subvolcanic rocks, ages were little older (about 18 Ma). The age increase 
is attributed to incomplete degassing.

Our aim was to demonstrate that hydromuscovite is suitable for K/Ar da
ting and to verify that the apparent age dated upon it can be regarded as 
reliable.

No. of 
K/Ar lab

Locality K
(%)

40Arrad
(%)

40Arrad
(ccSTP/g)

K/Ar age 
(Ma)

2311. Rózsa adit 3.09 33.2 1.766.10'6 14.50+0.7

259m. 3.14 39.6 1.776.10'6 14.60±0.7

According to the K/Ar age obtained using hydromuscovite (14.6±0.5 Ma) 
it can be established that there is not significant age difference between the 
volcanic activity and the hydrothermal activity. From a group of informative 
papers on white micas it is well known that they show good retention prop
erties for radiogenic argon, as they are stable over a wide range of tempera
ture-pressure conditions. For well-crystallized samples the closure temperature 
for argon is significantly higher than that biotite, probably about 350 °C for 
moderate cooling rates (PURDY and JÄGER 1976). Hunziker et al. (1986) 
derived a closure temperature of 260±30°C for 2p.m illite. On the other hand



incorporation of extraneous argon in white micas does not normally seem to 
be a problem.

Finally it is necessary to emphasize that the new K/Ar age should be 
studied in the future by means of more datings on hydromuscovite as it makes 
topical the problem of the continuation of the hydrothermal mineralization 
during the Late Badenian, as well.
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Rózsa-bánya (Nagybörzsöny)

A Nagybörzsönyi Rózsa-bánya ércesedése már a középkor óta ismeretes. 
Eddigi legrészletesebb ércföldtani leírása Pantó G. és Mikó L. (1964) nevéhez 
fűződik, akik megállapították, hogy az ércesedést a vizsgált területen hidro
muszkovit kíséri. A hidromuszkovit ásványtani- kristálykémiai vizsgálatát ER 
DÉLYI J. et al. (1958) végezték.

Ez az ismeret arra ösztönözte a szerzőket, hogy az ércesedés korát a ren
delkezésre álló hidromuszkoviton, a K/Ar radiometrikus kormeghatározási mód
szer alkalmazásával állapítsák meg. A 2311. sz. minta az Alsó Rózsa-táró 259 
m-ből származik, és vizsgálatának eredménye, hogy az ércesedés kora 14.6±0.5 
millió év, amely két mérés átlagaként adódott.

A méréseket a debreceni ATOMKI K/Ar laboratóriumában végezték 
1991-ben.
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The study deduces the replication process strikingly characterizing the living 
world as the highest rank manifestation of the analogous properties of the realistic 
existing materialistic world.

A  m y stic  p rob lem  o f  the evo lu tion  the em erg en ce  o f  the first stuctures  
cap ab le  for rep lica tio n , i.e . the birth o f  the se lf-rep rod u c in g  m o lec u le s . T he  
m ajority  o f  the exp erts  d ea lin g  w ith ev o lu tio n  agree that th is is the very prop 
erty that d is t in g u ish es  the liv in g  creatures from the in organ ic o n es , i.e . it is 
the sa fe s t  “d ifferen tia  s p e c if ic a ” o f  life .

In the fo llo w in g  by g ettin g  rid o f  the rig id , or even  in ex a ct ca teg o r ies  o f  
literature, and by their h y lo so is t ic  exp lan ation  and p o ss ib ly  in a p rov o ca tiv e  
m anner d ec lare  “ re p lica tio n ” by b io lo g y  as it is rea lly  a con cep tu a l e id o s that 
m ay n ot be su b ord in ated  to con cep tu a l genera, i.e . to ex p ress it in an on th o 
lo g ic a l w ay, can  the “ re p lica tio n ” be restricted  w ith in  the fram ew orks o f  the 
B io s . For the c o n ce p t o f  the rep lication  w e accep t the d e fin itio n  g iven  by V. 
Csanyi and G y . Kampis  (1 9 8 4 ):  “R ep lica tion  is a p ro cess  w here a constructor  
has the n ecessa ry  in form ation  con cern in g  the g o o d s to be prod uced  in any  
form , creates a p roduct the structure (organ ization ) o f  w h ich  is the sam e as 
that o f  the co n stru cto r .” R ela ted  to the em ergen ce o f  se lf-rep rod u c in g  struc
tures, i.e . to the a u to g e n e s is , the a ito lo g ica l doubt im m ed ia te ly  rises: w hat rea
so n s  led  to the form ation  o f  th ese  properties and w hat fu n ctio n s these proper
t ie s  had.

E ach  landm ark in the ev o lu tio n a l h istory, the p ro g ress iv e  p hases are the 
resu lt o f  fo rce , d eterm in in g  the on ly  d irection , upw ards. (D e t re , 1979 , 1982 , 
1 9 8 2 , 1 9 8 5 , 1 9 8 5 a , 19 8 5 b , 1986). N ow  this p rogression  fo rces w ill be used  
from  the a sp ec ts  o f  “ re p lica tio n ” . Further doubts co n cern in g  the ex c lu s iv e ly  
b io tic  in terpretation  o f  rep lica tion :

—  W hy is it -o n  a h igh er  le v e l as.-com pared to the properties, of, the pre- 
b io tic  le v e ls



—  A t w hat sc a le  th is phenom en on  is o f  h igher rank
—  W here the boundary lin es o f  C s ä n y i ’s a b o v e  c ited  and a ccep ted  c o n 

cep tu a l d efin ition  can be deaw n.
O ne th ing is , h ow ever, ob vious: no e v o lu tio n a l le v e l m arking attribute or, 

sim ply , noth ing  m ay ex ist  that has no h istorica l roots, a lthou gh  m ayb e p rec e 
d en ce is so m eth in g  e ls e  but g en etica lly  it is  co n s is te n t , and that is w hy it is  
q u a lita tively  a n a lo g eo u s, too . T he b io tic  rep lica tio n , h ere , m ay not b e an e x 
cep tion  either. In the fo llo w in g s  w e sh a ll a lso  d iscu ss  that w hat p h en om en a  
cou ld  b e the an teced en ts o f  the b iotic  rep lica tio n  and w hat cau sa l led  to its  
em ergen ce . T he b io tic  rep lica tion  is co n sid ered  to be the h ig h e st  rank, m ost  
ch aracteristic  appearance as inherent attribute o f  the real w orld .

T he attribute o f  any m ateria listic  sy stem  is the c o h es io n  and re s is ta n ce  in 
a qu ite general sen se , that is a co n sisten t attribute secu rin g  its ex is te n c e .

T h is m ay be the property ca lled  “Q u a l” by J akob  B ö h m e . It is s t ill to 
be co n sid ered  if  the ca tegory  o f  “stru gg le  for l i f e ” sh ou ld  be ex ten d ed  to the  
w h o le  M ateria l, as inherent attribute. A nd it is not m y sth ic ism . T h e th in gs  
con sid ered  m y sth ic  are th ose  very hidden p rop erties that can be found  in the  
M aterial as u n iv erse , or at least at its sev era l o rgan iza tion a l le v e ls . A  large  
part o f  the m yth s, soon er or later can be ex p la in ed  in so m e re a lis tic  and m a te 
r ia listic  m anner. T herefore the v iew  is to o  n arrow -m ind ed  that th ink  the  
a n a lo g o n s o f  the features characteristic o f  certain  org a n iza tio n a l le v e ls  seem  to 
seem  to appear on  other le v e ls , m y sth ic ism . B y  the w ay, the resu lts  o f  such  
v ie w s , in a n eg a tiv e  se n se  are the “S o c ia l D a rw in ism ” , “b io lo g is m ” , “ H y lo -  
so ism ” , etc .

T he se lf-m a in ta n en ce , the co h es io n  in a gen era l se n se  is m a n ifes ted  ag a in st  
the d ifferen t d estru ctive  im pacts in a m anner that the “a tta ck ed ” sy stem  is 
scattered  in to  su cceed in g  sy stem s. T his sy stem  o f  su c c e ss io n  o ffers  the p o s s i
b ility  for the d ifferen t su ccesso r  sy stem s to get in to  d ifferen t co n d itio n s  from  
the en v iron m en ts o f  d estru ctive  im pacts. T h is transp lantation  in to  a new  e n 
v ironm en t m ay lead  to the d evelop m en t o f  n ew  sy stem s o f  in teraction  and the  
su cc esso r  m ay gain  the p o ss ib ility  for the a lteration  from  the p red ecesso rs .

S catterin g  o f  future gen erations is n ot o n ly  a ch aracteristic  fea ture o f  the  
liv in g  structures. T his rep lica tiv e  p h en om en on  in the in organ ic  w orld  is m ost  
ch aracteristic  in the f ie ld  o f  crystal grow th  (Ha e c k e l , 1 9 1 7 ). A  greatly  s im ilar  
p h en om en on  to the b ilo g ica l rep lica tion  can b e foun d  in c a se  o f  the m on tm or il-  
lon ite  c la y  m in era ls  (Weiss 1977 , 1981; Szathmäry  1 9 8 1 ).

S im ilar  p r o ce sse s  can be ob served  in the w orld  o f  crysta ls  (R u n d k v iszt  
1965) and th ey  m ay be w ith  great p rob ab ility , o b serv ed  in m o tio n s  o f  p lanetary , 
astral and g a la c tic  types (Ha m ba rcu m ja n , 1 9 8 0 ).

A ll th ese  p ro ce sse s  w ere e x c e llen tly  d escr ib ed  by H aeckel  (1 9 1 7 )  treating  
the p rob lem s a lso  from  b io lo g ic a l p o in ts o f  v iew . It can be co n c lu d ed , a n yh ow , 
that the h igher organ izationa l order a sy stem  has, the m ore a b le  it is  for rep 
lica tio n , that is  for producing su c c e s s iv e  gen era tio n s.

T h e rep lica tion  m echan ism  o f  the B io s  is  a revo lu tion ary  new  m a n ifes ta tio n  
o f  the se lf-p reserv a tio n  o f  the m aterial in a m ore e f f ic ie n t  w ay.



T he low er-ran k  system  breaks up for su ccesso rs  and th e  gen eration s are 
g ettin g  farther and farther from  each  other. T he rep lica tion  ca p a b ility  o f  th ese  
su c c e sso r s , by a p p ly in g  C s a n y i’s sca le  (1 9 7 9 ) w ith d eg rees  ranging  b etw een  
0 — 1 v a lu es , is  rather sm a ll. In case  o f  h igher rank sy s te m s , lik e  e .g . the B io s ,  
the se lf-m a in te n a n ce  and  the co h es io n  in a general se n se  are o f  such  a high  
le v e l that the s u c c e s s iv e  g en era tion s are nearly  se lf-rep ro d u c in g , that is  there  
is  an a u to g e n e s is . T h e sy stem  cap ab le for h igher rank rep lica tion  can b e, 
h o w ev er , broken  d ow n  to n o n -rep lica tiv e  se c tio n s . T he h igh er rank has the s y s 
tem  the m ore d estru ctiv e  extern al in tervention  is required  for e lim in a tin g  the  
q u a lita tiv e  in tegration  o f  the g iven  system . A n ex p lo d ed  su pern ova  or a 
w eath ered  rock  are n ot a b le  for real rep lication  during their g e n e s is  b eca u se  
o f  their in herent, rather p r im itive  structure. T he g e n es is  o f  a h igh er  rank liv in g  
creature m ay b e rea liz ed  in severa l w ays. T he g en es is  o f  the h igh est rank 
b io lo g ic a l organ ism s is m a n ifested  in the sp e c ific  b io lo g ic a l g en es is  and the 
ad van ced  le v e l o f  r e p lica tiv e  a u to g en esis .

T he d eterm in ation  that how  a rep lication  o f  a g iven  le v e l sh ou ld  be e v a l
uated on  a s c a le  0 — 1 is  ex trem ely  com p lica ted  b ecau se  o f  the in fin itiv e  lin e  
o f  d ifferen t o rgan iza tion a l le v e ls  cap ab le o f  rep lica tion  o f  d ifferen t “ fa ith fu l
n e s s” . H ere w e  risk  the sta tem ent that the index  criteria o f  the basic  o rgan i
za tion a l le v e ls  are ch aracterized  by their h ighest-rank  g e n e s is , i.e . the m ost 
p erfect form  o f  rep lica tio n , the m ethod o f  the production  o f  the su ccessor . For 
th is reason  the b e l ie f  that the a u to g en esis  is a feature on ly  o f  the liv in g  w orld , 
is com m on  in  the p u b lic  o p in io n , a lthou gh , in rea lity , the g e n e s is  o f  d ifferen t  
rep lica tion  fa ith fu ln ess , borrow in g  the term from p h y sic s , is a sca le -in d ep en d en t  
con cep t.

A n im portant d e f in it iv e  o f  the ev o lu tio n  is the con tin u ou s im provem en t o f  
the rep lica tio n  k eep in g  a lso  the d ia lec tic  a sp ec t in m ind that by th is ever  
w id en in g  f ie ld s  are o p en ed  for the su cced in g  gen eration s for an in creasin g  q u a l
ita tiv e  d iv erg en ce .

P ra ctica lly , in th is dualism  a m ost general m an ifesta tion  o f  He g e l ’s 
“ A u fh eb en ” is presen t (D etre 1986).

W ithin  the liv in g  w orld  the m echan ism s o f  the reproduction  lik e the g en e  
structures and the form ation  o f  the se x e s  refers to the re in forcem en t o f  the  
ab o v e  d ia lec tic  d ua lity . T h e acceleration  o f  the ev o lu tio n  is ju st the resu lt o f  
the dual m ech an ism  o f  the rep lica tio n -d iv erg en ce  in the co u rse  o f  the p rocess  
o f  p h y lo g en y .

A u to g en y  is  the resu lt o f  se lf-recon stru ction  trends as a reaction  for the  
en v iron m en ta l p ro v o ca tio n s . T h is se lf-recon stru ction  is , h o w ev er , n ever p erfect, 
i.e . a d isturbed  sy stem  w ill be never p erfectly  rehab ilita ted . B y  abstract p h ilo 
so p h ica l m o d e llin g  the se lf-p reserv a tio n  is a c y c lic  p h en om en on . It is , as an 
in herent attribute o f  each  ex is tin g  b ein g  is  the resu lt o f  trying to a ch ie v e  
b a la n ce , i.e . it is due to the force  o f  c ic lic ity .

T h e m ore p erfect is  the c y c le  the m ore e ff ic ie n t  is  the se lf-p reserva tion  
and c o h e s io n  and the sy stem  is not forced  for the rea liza tion  o f  s e lf -r e c o n 
stru ction , that is  for the a u to g en esis . T he c y c le  is strained  or broken o n ly  due



to ex tern a l in flu en ces . Tow ard the h igher ranks the fa llin g  in to  gen era tion  c y 
c le s  is  m ore frequent. T he su c c e ss iv e  partial c y c le s  do n ot le t the c lo s in g  d ow n  
the greater c y c le  they are part o f. In a contrary m anner, th ey  rather stra igh ten  
it. C harasteristic  feature o f  the m otion  patterns o f  org a n iza tio n a l le v e ls  o f  lo w er  
ranks is  the m o n o c y c lic ity  that p rov id es a h ig h -sc a le , undisturbed  se lf -m a in 
ten ance and co h es io n  for the sy stem . T h e e x is te n c e  o f  a low er-ran k  sy stem  is 
on ly  on e  c y c le ,  or the ser ies o f  greatly  a n a lo g o u s c y c le s  fo llo w in g  each  other  
a lm ost in  a su c c e s s iv e  gen etic  m anner. H ere the “o n to g e n y ” can b e hardly  
d istin g u ish ed  from  p h y logen y . O f co u rse , the in fin ite ly  im m an en t co m p lic a te d  
features o f  the sy stem s are p resen t a lso  here. A n y  sy stem  in c lu d es  an in fin ite  
num ber o f  h ierarch ica lly  organ ized  h orizon s o f  d ifferen t c y c le  d yn am ism s.

T h e c y c lic ity , the se lf-p reserv in g  c o h es io n  is  p resen t at any o rgan iza tion a l 
le v e l but the h igher rank the sy stem  is , the b etter it is ch aracterized  by the  
p ro g ress iv e  irreversib ility  and not by the “ trea d m ill” o f  the p r im itive  m aterial. 
T he m otion  o f  the id ea lly  in fin ite ly  low -ran k  sy stem  is  the p re fec t c y c le  w h ile  
that o f  the id ea lly  h igh est rank on es is the c o m p le te  irrev ersib ility  or, sy m 
b o lica lly , the linearity .

P ro g ress io n  o f  the c y c le s , their op en in g  is  rea liz ed  in a m anner that from  
the or ig in a l c y c le ,  b efore its c lo s in g  d ow n , n ew  c y c le s  em erg e . T h e su c c e s s iv e  
c y c le s  co m in g  from  each  other the o n to g en y  o f  the d ifferen t gen era tio n s are  
not c lo s in g  c y c le s ,  i.e . they are irreversib le  p r o c e sse s . A cc co r d in g ly , the c lo su re  
o f  the c y c le s  is  m ade im p o ssib le  by the ev er  n ew ly  ap pearin g  s u c c e s s iv e  c y 
c le s . T h is p ro cess  is proved  by the p h en om en on  that the c h r o n o lo g ic a l o v e r 
lapping  o f  the e x is te n c e  o f  the gen eration s tow ards the h igh er  ranks is in cr ea s
ing. For th ese  reason s the h igher-rank structures are m ore structures in crea se  
the d ynam ism  o f  ev o lu tio n  as se lf-g en era tin g  p ro ce ss  (De t r e , 1982a , 1982b , 
1985b , 1 9 8 6 ). A t h igher organ izational le v e ls  h isto r ic ism  b eca m e m ore e x 
p ressed  in c lu d in g  the variety  o f  irreversib le  s u c c e s s iv e  ep iso d e s . W hen in v e s 
tiga ting  the p h y lo g en y  o f  m aterials (D e t r e , 1 9 8 5 a , 1985b , 1986 ) the m ost  
p rim itive  n u c leu ses  and e lec tro n s are co n sid ered  h isto ry -free  by certa in  p h y s i
c is ts  (V. F. W eissk o pf , 1976).

T he rep lica tion  p ro cess  w as in itia ted  by the n eed  for im m an en t co h es io n  
w ithin  a fig h t aga in st extern al forces for e x is te n c e  and su rv iva l o f  the broken  
p rocess. S u c cesso rs  o f  the broken-up c y c le ,  by their re -d efo rm a tio n , i.e . rev er 
s ib ility  are greatly  sim ilar to the so u rc e -cy c le , i.e . their  r e p lica tiv e  fea tures are 
o b v io u s ly  presen t. T he rep lication  can be co n sid ered  as the resu lt o f  a d isturbed  
co h es io n , that o f  the d iseq u ilib ru m , reeq u ilib riu m , i.e . an attem pt for the re
con stru ction  o f  the native state , the con stan t p a in s o f  the “ Q u a l” , the M aterial 
for th e  su rv iva l.

B y  fracturing into rep lica tiv e  gen era tion s the h igh er  rank sy stem  str iv es  
for sta b iliza tio n  a lso  w ith in  the in separab le h igh er  rank system  w h ile  in the  
low er rank stab le  structure, in the m o n o lith ic  sy stem  u n d iv id ed  both in sp a ce  
and tim e the h igh er  ranking, d yn am ic, and ju st for th ese  rea so n s , the q u a lita 
tiv e ly  d ifferen tia ted  en v ironm en t is not required . Such  a sy stem  is “ b ro k en ” 
upon the im p u lse s  o f  the dynam ic en v iron m en t w ith  o n ly  a m in im um  le v e l o f



rep lica tio n . W e sh o u ld  a lw a y s  k eep  in m ind that the b asic  cr iter ia  o f  the h igher  
rank ing c la s s if ic a tio n  are the la rg e-sca le  variety  in tim e and sp a ce  and the  
f le x ib le  reaction  a g a in st extern al im pacts. T h e guarantee for th is f le x ib il ity  is 
ju st the d istrib u tion  for id en tica l gen eration s but a sp e c ific  f le x ib il ity  is  a lw a y s  
requ ired  for m ak in g  p o s s ib le  the d ifferen tiation  o f  the gen era tion s. T he rap id ly  
em erg in g  ev o lu tio n a l s itu a tio n s  p rovok e the co n d itio n s  w hen the sy stem , 
d iv id ed  in to  g en era tio n s , has su c c e s s iv e  generational s ta g es  w here the d eg ree  
o f  r ep lica tio n  su d d en ly  turns tow ards the 0 (zero) d irection . B y  q u otin g  o f  
so m e  o f  the id ea s  o f  L am p ed usa  the sy stem  is  ab le  to su rv iv e  on ly  i f  it 
ch a n g es . A n oth er  factor re in forc in g th is  co n c lu sio n  is  the evo lu tio n a ry  f le x i 
b ility , i.e . the a b ility  for ch a n g in g . T he “Q u a l”, the se lf-m a in ten a n ce  and c o 
h esio n  fo rce  p ro v o k es  th ese  ch an ges.

P ra ctica lly , in our o p in io n , this is the general d ynam ic e s se n c e  o f  e v o lu 
tion .

C o n cern in g  th is sta tem en t the p rob lem s o f  organ ization  and in varian ce  
arise . T he ev o lu tio n  is an o b v io u sly  organ izational ch a n g e  o f  le v e ls  (M a - 
t u r a n a , H . R „  1 9 8 1 , M atu ra n a , H . R . and Va re l a , F. J. 1 9 8 0 ). T he certain  
co n seq u en t se r ie s  o f  the ch a n g es  o f  gen eration s, the ch la d o s (C s. D e t re , 1986)  
is  an ev o lu tio n a ry  (tim e lim ited ) intergrated  system . H ere it sh ou ld  be em p h a
s iz ed  that the t im e  is. con sid ered  the sam e category  as the d ev e lo p m en t, i.e .  
e v o lu tio n . C on cern in g  th is q u estio n , h ow ever , w e  do n ot w ish  to g o  in to  d eta ils  
w ith in  the p resen t paper (It is  d iscu ssed  in d eta ils  by C s. D etre 1976 , 1 986 ). 
T h e b a sic  rea so n s  for the co in c id e n c  o f  th ese  ca teg o r ie s , h o w ev er , are that no  
ev e n ts  m ay happen  that are not the in tegral parts o f  the general trends o f  
d e v e lo p m en t, and a lso  no d ev e lo p m en t m ay take p lace  w ith ou t the tim e factor. 
An e v o lu tio n a l ch la d o s  is  a gen etica l seq u en ce  that, ju st b eca u se  it can  b e  
ev a lu a ted  as a h o m o g en o u s p ro cess on b ases o f  certain  cr iter ia , can b e  a lso  
co n sid ered  as an invarian t sy stem . A ny  ch la d o s should  bear a certain  invarian t  
q u a lita tiv e  seq u en ce  and o n ly  the gen etica l ser ie s  can be treated as a h o m o 
g en o u s  ch la d o s  w h ere  the p resen ce  o f  such  a seq u en ce  can  be proved .

It m ay b e a lso  p o ss ib le  that the ch la d o s m ay d om in ate any num ber o f  and  
greatly  d ifferrin g  o rgan iza tion a l le v e ls  m ay appear as a s ig n if ica n tly  m ore su b 
je c t iv e  p ro ce ss  than the recon stru ction  o f  the d ifferen t ch la d o i. T h e forced  d i
v is io n  in to  re p lica t iv e  gen era tio n s creates such a t im e-sp a ce  structure that is  
ab le  b e a v o id  f le x ib ly  the d estru ctive , ob sta c lin g  im pacts thus in creasin g  the  
in h o m o g en e ity  o f  the sy stem  and its structural co m p lica tio n s .

T h e g en era tio n s thus em erged  form  and irreversib le  ch a in  o f  p ro ce sse s  at 
an in v er se  ratio  to the re lia b ility  o f  rep lica tion . T h ese  irreversib le , and to a 
sm all ex ten t r e p lica t iv e  p r o ce sse s  are ca lled , a ltogether, p h y lo g e n e tic  p ro cesse s .  
A cc o rd in g ly , the p h y lo g e n y  is  the n o n rep lica tiv e  co m p o n en t o f  the ev o lu tio n ,  
w h ile  the o n to g e n y  is the rep lica tiv e  p ro cess. To put it in a m ore gen era l w ay, 
the p h y lo g e n y  rep resen ts the tota lity  o f  the irreversib le  p h en om en y  w h ile  the  
o n th o g en y  is  the c o l le c t iv e  phrase for the reversib le  p ro ce sse s .

T h ese  tw o  p ro c e sse s  m arkedly  and sp ectacu larly  are separated  o n ly  at a 
h igh er le v e l,  that is  on the organ izationa l le v e l o f  the B io s . F or in sta n ce , in



ca se  o f  the rock s , on ly  a general g en es is  can  b e o b serv ed  thou gh  in the m ost  
d y n a m ica lly  d ev e lo p in g  c la sse s , i.e . the sed im en tary  ro ck s , p h en o m en a  m ay be  
su sp ected  that are con sid ered  by R u n d k v iszt  stra igh tly  as o n to g e n e tic  
se q u en ces  o f  rep lica tiv e  type. It sh ou ld  b e  a lso  rem arked that ju st  at h igher  
le v e ls , e .g . as a resu lt o f  the m ore ex p ressed  g e n e t ic  ir rev ers ib ility  presen t in 
the B id s is  that c la ss ic a l re la tiv e  g eo c h r o n o lo g y  is in h arm ony p ra ctica lly  w ith  
the b io ch ro n o lo g ica l sca le . T he b io lo g ic a l, d yn am ic irreversib le  t im e -sc a le  co u ld  
be u sed  as a m uch finer instrum ent than the s ig n if ic a n tly  m ore rev ers ib le  
lith ostra tigrap h ic sca le  (C s. Detre  1 9 7 6 ). H o w ev er , in a tim e sc a le  o f  proper  
s iz e  the irreversib ility  o f  any se em e in g ly  m arked ly  rev ers ib le  p ro c e sse s  w ill  
appear. H ere the severa l hundred m illio n , or b illio n  years, o ld  lith o g en e tic  
seq u en ces , or the em ergen ce o f  stars ex p ressed  by the H ertzsp ru n g-R u sse l d i
agram  can be m en tion ed  that p ractica lly  is  the m od el o f  the ev o lu tio n a ry  tree.

C ertain  sy stem s, typ ica lly  on the h ig h est rank b a sic  org a n iza tio n a l le v e l  
i.e . on the b io lo g ic a l and so c ia l o n es , by their sp read in g  in to  parts that are 
ab le for in depend en t ex is te n c e  and “a u to o n s” s im ilar  to the producer, and their  
d iv is io n  in to  gen eration s can secu re their su rv iva l in its parts. B y  th is the  
sy s te m ’s in p u lse  adsorb ing su rface in crea ses  aga in st the d estru ctiv e  im pacts . 
T he sca tter in g  and m u ltip lica tion  p rotectin g  ag a in st d estru ctio n , at the sam e  
tim e, in crea se s  the in teraction  in terface o f  the sy stem . E m erg en ce  o f  the in 
creased  and m ore m anifo ld  in teraction  sy stem  lead s to a h igher-rank  o rg a n iza 
tional le v e l.  It, am ong o thers, a lso  p rove the fact that during the ev o lu tio n a ry  
p ro cess  each  step  tow ards a h igher le v e l is forced  by the “grind in g  m ills” o f  
the destru ction  (see  D e t re , 1979 , 1982a , 1982b , 1986).

T h is  d iv is io n , scattering in flu en ced  by c o h e s io n , and a lso  by the rep lica tiv e  
force  o f  the attribute o f  se lf-su pp ortin g  m ay be ca lle d , in a gen era l se n se  s u c 
ce ss io n  o f  gen eration s. V isu a lly , th is break ing up in to  gen era tio n s can  be m od 
e lled  by a sy stem  in d im en sion s o f  tim e w ith an articu la ted  c o n n ec tio n . T he  
d ev e lo p m en t o f  such sy stem s b eco m es m uch m ore f le x ib le  as com p ared  to the  
unarticu lated  o n es , it can m uch easier  go  through the gaps o f  d estru ctiv e  o b 
s ta c le s , i.e . the ab ility  for adaptation  in creases.

T he h igher rank le v e ls  o f  organ ization  is  ex a m in ed , the a b ility  for d iv is io n  
in to  gen era tio n s is the greater, that is w hy  the h igh er  rank units are, at the  
sam e tim e, m ore m anifo ld . A ccord in g ly , it is  on ly  lo g ic a l that th is break ing  
in to  g en era tion s b eco m es sp ectacu lar on the b a sic , b io lo g ic a l o rgan iza tion a l  
le v e l and th is is  the m easure for a ll the other, first o f  a ll lo w er  rank o rg a n i
za tion a l h orizon s. In ca se  o f  a basic  o rgan iza tion a l le v e l o f  h igh er  rank than 
the b io lo g ic a l o n e  the d iv is io n  in to  gen era tion s b eco m e s  m ore co m p lic a te d  and  
m an ifo ld .

In the liv in g  w orld  this “cu tting  a cr o ss” the d estru ctiv e  o b s ta c le s  is e x 
p ressed  in the adaptation  ab ility  from gen eration  to gen era tio n , and in the  
se lec tio n . T h is ab ility  for con form ity , the adaptation  f le x ib il ity  la sts till the  
p o in t, w hen the system  e x is tin g  in tim e (sp e c ie s ,  h igher-rank  taxa , any ty p e  o f  
c o e n o s is )  m eets an u n avo id ab le  d estru ctive  o b sta c le , i.e . g ets  in to  unbearable



c ircu m sta n ces  that lea d s to ex tin c tio n . T he last d estru ctive  thresh o ld  is that o f  
the ex term in a tin g  on e.

T he b reak in g  in to  gen era tio n , the tim e-depend en t p ro ce ss , at the sam e tim e, 
in c lu d es  the p o ss ib ility  o f  s e le c t iv e  ch an ge, i.e . the g en era tio n s are d ifferen 
tia ted  am ong  d ifferen t co n d itio n s  due to d ifferen t in teraction  sy stem s. It m eans  
that the d iv is io n  in tim e and sp a ce  are in sep arab le features.

O f  the g en era l su c c e ss io n  o f  sy stem s in tim e A ristotle  (1 9 5 9 , p. 37) 
w rites the fo llo w in g : “ W h e n ...  so m eth in g ” b ecom es “ from  so m e th in g ...  then  
on e  o f  them  w ill be d estro y ed ... d ecay  o f  the one is  the em e rg en ce  o f  the  
o th er .” In fa ct the m etam orp h osis  o f  the sy stem s is a lw a y s a f in ite  p rocess and  
d o es  n o t take p la ce  in an in fin ite ly  short tim e in terval. N o  p erfect su ccess io n  
is  p o s s ib le  in the real w orld  ( s e e  Detre  1 976 ). In a p ro cess  w hen  the e lem en ts  
o f  a  sy stem  are grad u ally  transform ed in to  the e lem en ts  o f  another sy stem , 
there is  a lw a y s  a p h a se  w hen  the e lem en ts o f  the o ld  and n ew  system  can b e  
s im u lta n eo u sly  foun d . W hen  the rate o f  the new  e lem en ts  reach es a certain  
p o in t then the w h o le  sy stem  b eco m es a new  quality . R e c o g n iz in g  the “ new  
q u a lity ” bears th e  co m p le te  boundary p rob lem atics o f  p h ilo so p h y .

E m erg en ce  o f  the n ew  through the d ecay  o f  the o ld  sy stem  is m ore o b 
v io u s  in the lo w er  rank, f irst o f  a ll, in the in organ ic w orld . In the low er rank 
liv in g  w orld  the m u ltip ly in g  by b ipartition  can be in terpreted  that the new  
sp ec im e n s  are born by the e lim in a tion  o f  the parent. In the h igh er  rank liv in g  
w orld  the birth o f  the n ew  is related  m uch le ss  to the e lim in a tio n  o f  the parent 
sp ec im e n , and g iv in g  birth to the su ccesso r  d oes not ev en  en d anger the life  
o f  the parent. T h e p o ss ib ility  o f  the c o e x is te n c e  and in teraction  o f  the parent 
and su c c e sso r  in crea se  and th is in creasing  in teraction  d ynam ism  g iv e s  the im 
p u lse  to the a cce lera tin g  p ro cess  o f  ev o lu tio n .

T he a u to g en y  o f  b io lo g ic a l le v e l is fundam entally  d ifferen tia ted  from  the  
se lf-su p p o rtin g  su ffer in g  o f  sm all rep lica tion a l f id e lity , im p erfec t p reb io tic  
le v e ls ,  from  their “Q u a l” , that in their ca se  such m u ltip ly in g  sy stem s w ere  
d ev e lo p e d  w h ere  the su c c e sso r  is ab le to part with th e  producer, i.e . from the  
parent that the parent p reserv es its quality.

T he “A u fh e b e n ” in th e  in terrelationsh ip  o f  the p ro g ress iv e  su c c e ss iv e  
g en era tion s b eco m e s  in crea sin g ly  dom inant. T he g en era tion s b eco m e  in crea s
in g ly  s im ilar  but, at the sam e tim e, they are m arkedly  d ifferen t. T he trend o f  
the p ro g re ss iv e  ev o lu tio n  is  the trend o f  the em erg en ce  o f  greater q u a lita tive  
d iv er s ity  that in cr ea s in g ly  form s a h o m o g en eo u s sy stem . A u to g en y , on togen y  
are the c o h e r e n c e -s id e  a sp ec ts  o f  the inherent attribute o f  the m aterial, the  
c o h e r e n ce -d iv e rg e n c e  d u a lity  o f  “Q u a l” , w h ile  the p h ilo g en y  is the cr itic ism  o f  
the d iv erg en ce  a sp ec t.
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„QUAL” — KOHÉZIÓ — REPLIKÁCIÓ

DETRE CSABA
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ETO: 11.1:113:116

T á r g y s z a v a k :  kohézió — multiplikáció („Qual”), divergencia; onto-, phylogene-
zis — replikáció.

A z ev o lú c ió ta n n a k  re jté ly es  prob lém ája az e lső  „ r e p lik á d é r a ” k ép es struk
túrák, ön rep rod u k áló  m o lek u lák  létrejö tte . Á lta lán os az a n éze t, h ogy  éppen  ez  
az a tu la jd o n sá g , a m ely  az é lő t  az é le tte le n tő l e lvá la sz tja .

B á rm ely  an y a g i ren d szer  attribútum a az eg é sz en  á lta lá n o s értelem b en  vett  
k o h é z ió  é s  r e z isz te n c ia , azaz  o lyan  a lap vető  k o n z isz ten c iá lis  attribútum , am ely  
lé té t  b iz to s ítja . E z leh e t az a tu la jd onság , a m ely e t J á k o b  B ő h m e  a „Q ual”-la l 
a zo n o s ít . A z  ön fen n tartó  k o h é z ió  a k ü lö n fé le  destruktív  h atások kal szem b en  úgy  
n y ilv á n u l m eg , h o g y  a „m egtám ad ott” rend szer szétszó ró d ik  u tódrendszerekre. 
E z az u tódokra történ ő  szé tszó ró d á s  u gyan is m agában h ord ozza  annak le h e tő 
sé g é t , h o g y  az e g y e s  u tód rend szerek  m ás, k ü lö n b ö ző  k ö rü lm én y ek  k ö zé  k erü l
jen ek , s íg y  véd jék  ki a d estruktív  hatásokat. E z a m á s-k ö rü lm én y ek -k ö zé -k e-  
rü lés v is z o n t  m ás k ö lcsö n h a tá si rend szerek  k ia lak u lásán ak  le h e tő sé g é t  h ord ozza  
m agában , s íg y  az  u tód rend szer a szü lő h ö z  k ép est m ássá  vá lhat.

A z  u tódokra történ ő  sz é te sé s  nem  csupán  az é lő v ilá g  sa já tossága! N agy  
á lta lá n o ssá g b a n  m eg á lla p íth a tó , h ogy  m ennél m agasabb  rendű  va la m ely  rend
szer , an ná l inkább  k ép es  rep lik a tív  m ódon  utódrendszerek  létreh ozására . A  B i-  
o sz  r e p lik á c ió s  m ech a n izm u sa  az A nyag  önm egtartási attribútum ánák e g y  fo r 
radalm ian  új, s tö k é le te seb b  m eg n y ilván u lása .

A  k ik é n y sz er íte tt  rep lik a tív  n em zed ék ek re tago lód ás o ly a n  téridő struktúrát 
hoz lé tre , a m ely  rugalm asan  k ép es  k ikerü ln i a destruktív  g á tló  h atásokat, e z z e l  
fo k o z v a  a ren d szer  in h o m o g en itá sá t, strukturális b on y o lu ltsá g á t. A  k ia lak u lt g e 
n erác iók  soroza ta  a rep lik á c ió  h ű ség év e l ford ított arányban irrev erz ib ilis  fo ly a 
m a tlá n co t a lk o tn ak . E zen  irrev erz ib ilis , k is m értékben rep lik a tív  fo lyam atok  
ö ssz e ssé g ü k b e n  a zo k , a m e ly e k e t  f ilo g en e tik u s  fo lyam atok n ak  n evezü n k . Tehát a 
f i lo g e n e z is  az e v o lú c ió  n on rep lik a tív  k o m p on en se , m íg az o n to g e n e z is  a rep li
katív  fo ly a m a t. M ég  álta lánosabban: a f ilo g e n e z is  az irrev erz ib ilis  fo lyam atok  
ö s s z e s s é g e ,  m íg  az o n to g e n e z is  a rev erz ib ilis  fo lyam atok é.

E  k ét fo ly a m a t lá tván yosan  és  n y ilván va lóan  csak  a B io sz  o rgan izác ió s  
sz in tjén  v á lik  k etté . P é ld á u l a  k ő zetek  v ilágáb an  csak  álta lában  g e n e z is  lé tez ik ,  
bár annak  legd in am ik u sab b an  fe j lő d ő  o sz tá ly a ib a n , az ü led ék es  k őzetek  k ö zö tt



sejth etők  o lyan  je le n sé g e k , a m ely ek et R u n d k v is z t  e g y e n e se n  rep lik a tív  je l le g ű  
o n to g en etik u s egym ásutánoknak  tek int.

A z  ön m egtartást b iz to s ító  g en erációk  lé treh o zá sa , az id őben  za jló  a u to p o i-  
é z is , azaz  a gen erációk  szu k ce ssz ió ja , a sz ü lő  ren d szer  id ő b en i k in ö v é s e i ,  ré
sz e i. A  sz u k c e ssz ív  gen erációk  rugalm as e llen h a tá st b iz to síta n a k  az e g é s z  rend 
szer, m int a  gen erációk  ö s sz e s s é g e  szám ára a d estru ktív  h atások kal szem b en . 
A z e v o lú c ió  szem p on tjáb ó l je le n tő s  d estru ktív  h atások  nem  o ly a n  gyorsak , a m e
lyek  e g y -e g y  gen eráció t v e szé ly ez te tn ek  csu p án , hanem  g en erá c ió k  h o sszú  során  
érv én y esü ln ek .

A z e g y e s  rendszerek  —  a legek la tán sab b an  a leg m agasab b ren d ű  a la p v ető  
o rg a n izá c ió s  sz in ten , a b io ló g iá in  és társadalm in  —  több  ö n á lló  létre k ép es  
részre, s  a produktorhoz h ason ló  „autoonra” történő  szé tszó ró d á su k k a l, g en erá 
ciókra  tago lód ásu k k al tudják b iz to síta n i azt, h o g y  a ren d szer  a ré sze ib en  
to v á b b é lje n . E z ze l m eg n ő  a rendszer im p u lzu s-a b szo rb eá ló  fe lü le te  a d estru ktív  
hatásokkal szem ben . A d estru kcióva l sz em b e n i sz é tszó r ó d á s  é s  m u ltip lík á c ió  
u gyanakkor m eg n ö v e li a rendszer k ö lcsö n h a tá si ér in tk ez és i fe lü le té t  is . A  m e g 
n ö v ek ed ett é s  sokrétűbb k ö lcsön h atási rend szer k ia lak ítá sa  v isz o n t  a m agasabb  
rendű o rg a n izá c ió s  sz in tre ju tást is ered m én y ez i. E z is b izo n y íték  a h h oz , hogy  
az e v o lú c ió  során m inden  m agasabb  sz in tre  lé p é st  a d estru ktív  h atások  „törő  
m alm ai” k én y szer íten ek  ki.

E zt a fe ld arab o lód ást, szétszó ró d á st, am elyre  v isz o n t  hat a k o h é z ió , az ö n 
m egtartási attribútum  rep lik ác ió s k én y szere  is , n ev ezh e tjü k  á lta lá n o s  érte lem b en  
vett n em zed ék vá ltásn ak . A n em zed ék ek re történ ő  fe ld a ra b o ló d á st e g y  id őb en  e l 
n y ú ló , s s z e lv é n y e z e tt , s a sze lv é n y e k  k ö zö tt  ru ga lm as c su k ló k k a l e llá to tt  ren d 
szerrel leh e t m o d e llezn i. A z ilyen  id őben  e lh ú zó d ó  ren d szerek  m en ete , azaz  
fe j lő d é se  sok ka l rugalm asabbá vá lik  a s z e lv é n y e z e tle n e k h e z  k ép est,, k ön n yeb b en  
át tud bujkáln i a destruktív gátak rése in . A za z , m eg n ő  az a d a p tá c ió s  k é sz sé g .

A  n em zed ék ek re tago lód ás , az id őb en i s z e lv é n y e z e tts é g  eg y b en  m agában  
hord ozza  a sz e le k tív  m eg v á lto zá s le h e tő sé g é t  is: a n em zed ék ek  k ü lö n b ö z ő  k ö 
rü lm én yek  k ö zö tt  k ü lö n fé le  k ö lcsö n h a tá si ren d szerek  er ed m én y ek én t d iffe r e n c i
á lódnak . A z id őb en i tago lód ás és  a térbeni ta g o ló d á s  teh át eg y m á stó l e lv á la sz t 
hatatlan.

A z  „A u fh eb en ”, a m eg ő r izv e  m eg szű n és  az eg y m á st k ö v e tő  p ro g ressz ív , g e 
n erációk  eg y m á sk ö zti v iszon yáb an  erő te lje seb b é  v á lik . A  g en erá c ió k  eg y re  ha
son la tosab b á  vá lnak , de ugyanakkor m ind inkább  e lk ü lö n ü ln ek  is . A  p ro g ressz ív  
fe j lő d é s  iránya éppen az o lyan  n agyobb  m in ő ség b en i d iv erz itá s k ife jlő d é sén ek  
iránya, am ely  egyre  inkább e g y s é g e s  rend szert a lk o t. A u to g e n e z is , o n to g e n e z is  
az A n yag  in herens attribútum ának, a „Q u al” k o h eren c ia — d iv er g en c ia  k e t tő s s é 
gének  a k oh eren cia  fe lő li a sp ek tu sa i, m íg a f i lo g e n e z is  a d iv erg en c ia -a sp ek tu s  
íté le te . .
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The present study renders an account of the maps published by the Hungarian 
(formerly Royal Hungarian) Geological Institute between 1920—1944, dealing also 
with the mapping activity of our survey geologists.

This is a continuation of the series of studies written by the same author (1991, 
1992) on maps surveyed and plotted by staff members of the Hungarian Geological 
Institute, and published also by the Institute between 1920 and 1944 (FÜLÖP, J. 1969, 
JÁMBOR, Á. 1989, VITÁLIS, GY.—KUTI, L. 1989).

Geological maps published by the Institute

Following World War I and the Trianon Tresty there was a great recession 
also in the map publishing activity of the Institute. As it can also be read in 
the list of publication (Annual Report of the Royal Hungarian Geological In
stitute, Volume II) the following maps were published in the period concerned.

By the financial aid of the Hungarian General Coal Mining Corporation 
(MÁK) and the Esztergom—Szászvár Coal Mining Corporation the Institute was 
able to publish the “Mining geological map of the Esztergom Coal Mine Re
gion, scale 1:7500” by P. R o z l o z s n ik , K. T e l e g d i-R o th  and Z. S c h r Ét e r  in 
1922, with coloured representation of 16 types of geological formations. Also 
a financial aid was granted by MÁK for the publication in 1924 of the “Mining 
Geological Map of the Tatabánya Coal Basin” (P. R o z l o z s n ik ) on a scale of 
1:12 500 showing 22 geological formations in colour (Fig. 1).

The coloured print of the south-eastern part of the “Geological Map of 
Hungary and the neighbouring regions scale 1:500 000 was published under 
the directorship of F. Nopcsa in 1928 distinguishing 64 kinds of rock units 
on the basis of all the survey data collected previously. The “Geological and 
tectonic map of Hunyad Country and its environs”, on a 1: 200 000 scale, was 
published by English and Hungarian versions in 1929. It comprises 21 geologi
cal units, showing also faults, anticlinal folds synclines and thrust faults. Ex
planation was given by F. Nopcsa on the map sheet.



Fig. 1. Extrád from the mining-geological map of the Tatabánya Coal Basin 
(Original scale: 1:12 500), after P. ROZLOZSNIK, 1924 

1. ábra. A tatabányai szénmedence, eredetiben 1:12 500 ma. bányaföldtani térképrészlete (ROZ
LOZSNIK, P„ 1924 után)

Among the economic-geological map types I call attention to the “Map of 
the areas and quarries of limestone in Hungary (Scale 1:550 000, 1928)” that 
features also the roads and railways, and shows the rocks in a threefold divi
sion: older and hard, compact limestones; compact carvable freshwater lime
stones and coarse limestones. The hachured of “Saline soils of soils of muti
lated Hungary with the drivers well network for groundwater observation” 
(scale 1: 750 000) was published in 1934. Here argillaceous-imperrious, sandy 
and sulphuric-saline areas are depicted by also giving the existing and planned 
driver wells or well groups for groundwater checking.

The reference map showing the distribution of quadrangles surveyed for 
different purposes till 1944 ( L .  L Ó C Z Y  Jr ., 1945) demonstrates the geographic 
location of areas surveyed for hydrocarbons, ores and coal, and the position 
of areas where a search for kaolin, rock salt, refractory clay was done, and 
also indicates the zones of scientific agrogeological studies. Just for the sake 
of completeness, we should also mention that the progress of soil surveys, and 
the map series on a scale of 1:25 000 are also shown on the index map of 
the director’s report for 1943 ( L .  L Ó C Z Y  Jr.). Their titles, in details, are 
enumerated in the list of publications of the Institute (Annual Report for the



Years 1936—1938, Vol. 2) and in the annual reports of the relevant years. 
Here, however, these reports will not be discussed.

Geological maps published as inserted in the bulletins of the Institute

Several maps of great importance were also published as inserts in an 
article or as annexes. The publications of the Royal Hungarian Geological In
stitute, namely the Yearbook, the Annual Report, the Report on the Debates 
(from 1942), the series „Geológica Hungarica” (from 1929), the Geology of 
Hungarian Regions (from 1935), and the practical and occasional publications 
generally contain coloured maps or maps hachured with one colour or hachured 
maps related to geology.

The maps included in the different publications can be divided practically 
into three groups according to their date of publication and topics. In the pe
riod between 1920—1928 mining geological maps were published for all the 
coal basins in Hungary. The majority of the maps issued between 1932—1938 
deal with the structure-geological setting of areas built of Tertiary sedimentary 
rocks in N Hungary giving guidance to the then planned hydrocarbon explora
tions. In the period between 1939—1943 the maps depicting the megatectonic 
structure of the NE Carpathians and the natural gas occurrences in Transsyl
vania are dominating.
In the volumes XXVI—XXXVI of the Yearbook of the Royal Hungarian Geo
logical Institute, pertaining to the period,

15 geological maps (1:20 000—1:5 000 000 scale),
5 tectonic-morphological maps (1:200 000—1:625 000,
1 geological-tectonic map (1:20 800),
1 tectonic map (1:900 000),
1 economic-geological map (1:16 000 000) and
1 morphological map (1:270 000), i.e. altogether 24 map sections or map 

supplements were published.
In the Annual Reports and the related series “Report on the Debates” altogether 
243 maps (scale 1:1000—412 000 000) were published in the following dist
ribution:

164 geological maps (1:1000—1:11 250 000 scale),
28 geological-tectonic maps (1:3700—1:434 000),
17 tectonic maps (1:16 000—1:1780 000),
10 paleogeographical maps (1:312 000—1:412 000 000),
6 hydrogeological maps (1:5000—1:172 000),
5 economic-geological maps (1:37 000—1:1315 000),
4 pedological maps (1:16 700—1:50 000),
4 paleontological maps (1:37 500—1:500 000),
3 mining-geological maps (1:1900—1:16 900), and 
2 geophysical maps (1:60 000—1:1 000 000).



The series “Geologica Hungarica” included 
26 geological maps (1:1600—1:344 000),
9 tectonic maps (1:75 000—1:31 000 000),
2 morphological maps (1:200 000— 1:900 000),
1 hydrogeological map (1:450 000) and
1 geophysical map (1:770 000), i.e. altogether 39 maps and map sections 

(scale 1:1600—1:31 000 000) were published in this series.

In the “Geology of Hungarian Regions” series
11 geological maps (1:10 000—1:4 166 000),
3 tectonic maps 1:25 000—1:3 125 000) and
1 pedological map 1:200 000), that is altogether 

15 maps (1:10 000—1:4 166 000) can be found.

In the “Practical and Occasional Publications”
38 geological maps (1:5600—1:98 000 000),
14 mining-geological maps (1:2200— 1:90 000),
1 tectonic map (1:40 000),-
1 map for geology and mineral deposits (1:100 000),
1 morphological (1:400 000) and
1 pedological map (1:3 000 000, i.e. altogether 56 (1:5600—1:98 000 000) 

map sections or map appendices were published.

Summarizing and evaluating the maps published in the Yearbooks, Annual 
Reports, Report on the Debates and in the series Geologica Hungarica we can 
conclude that they, according to the requirements of the age, as the result of 
the work of the geologists of the Royal Hungarian Geological Institute, largely 
contributed to the geological understanding of the country, of course, according 
to the given possibilities. Some characteristic examples that reflect the geologi
cal mapping method of the period, and also its development are shown in figs. 
2— 8 .

Fig. 2. In the Table I of Part 3 of the vol. XXXVI of the Hungarian 
Geological Institute the “geological map (1:20 000) of the western part of the 
Veszprém plateau” prepared by J. E r d ély i F a z e k a s  certain geological forma
tions are emphasized by a rather demonstrative way of hachuring. The map 
published in 1943 depicts 19 geological formations.

Fig. 3. In vol. IV of the Annual Report of the Royal Hungarian Geological 
Institute for 1933—1935 further on Ann. Rep. (G y . V ig h — F. H o r u s it z k y , 
among others published also the light-brown-hachured geological and tectonic 
map of the Sas Hill, scale 1:3700, that shows precisely the extent öf 10 geo
logical formations and the observed tectonic phenomena.

Fig. 4. F. P ávai V a jn a  in his the Geological and Tectonic Map of the 
Rákoscsaba—Pécel—Ecser Anticline (scale 1:47 600) (Ann. Rep. 1936—1938, 
Vol. I.) represents besides 4 geological formations the supposed anticlinal struc-



Fig. 2. Extract front the geological map of the western half of the Veszprém Plateau (original 
scale: 1:20 000), after J. ERDÉLYI FAZEKAS, 1943

2. ábra. A veszprémi fennsík nyugati felének eredetiben 1:20 000 ma. geológiai térképrészlete
(Erdélyi Fazekas, J., I943 után)

tűre upon strike andx dip reading (continous lines) and the trends of synclines 
(dotted lines).

Fig. 5. G. T e l e k i on his tectonic map of the Felsőörs zone (scale: 
1:35 700) (Ann. Rep. 1936—1938, Vol. I), besides 22 geological units depicted 
by hachures shows faults with continuous lines, downward displacements with 
pecked lines and the thrust faults with cogged lines.

Fig.. 6. F. H o r u s it z k y ’s “Geological map of the Bér—Buják elevation,' 
scale: 1:50 000“ (Ann. Rep. T’936—1938, Vol. II) including 13 geological units, 
also well illustrates the typical faults of the Cserhát Mts area and, con
sequently, the contact of the different rocks.

Fig. 7. S. Jaskó’s hachured geological sketch map of the so-called Bicske 
Gulf, scale: 1:150 000, contains 9 geological units (Ann. Rep. 1939— 1940, 
Vol. I), summarizes all the features that can be observed at all in an area so 
poorly exposed (Fig. 7). Dots indicate the uplifted and dotted lines the subsided 
ranges. ■

Fig. 8. Rather expressive is Z. SCHRÉTERÍ’s geological map published in 
the “Report on the Debates, Vol. 5, 1943”, scale 1:71 000, reflecting also the 
folded structures of the Bükk Mts. Besides depicting 17 geological units, this 
map also illustrates the tectonic elements. ,

Figs. 9—TO. "A new colour appeared .in the map publication àctivitÿ of the 
institute by the introduction of the coloured geological map enclosures, plotted



3. ábra. A Sashegy eredetiben 1:3700 ma. földtani és hegyszerkezeti térképrészlete (VIGH, GY.—
HORUSITZKY, R , Í940 után)

on a correct topographic basis, published within the series “Geology of the 
Hungarian Regions”. From them we have selected Z. SchrÉter’s geological 
map of the Nagybátony region (scale 1:25 000), displaying 17 geological units 
(Fig. 9), and J. Noszky’s geological map of the Cserhát Mts scale: 1:75 000, 
with 21 units (Fig. 10). In the present study one detail of each of the above 
maps are published. On the map section from the Nagybátony region with 
double-dotted line also the Nagybátony anticline is shown (Fig. 9), while the 
extract map from Cserhát calls attention to the varied geological structure of 
the Danube Bend and the of the Nagyszál near Vác (Fig. 10).



Fig. 4. Extract map showing a part of the geological and tectonic map of the Rákoscsaba—Pé- 
cel—Ecser anticline (original scale: 1:47 600), after F. PÁVAI VAINA, 1941 

4. ábra. A rákoscsaba—pécel—ecseri felboltozódás eredetiben 1:47 600 ma. földtani és hegyszer
kezeti térképrészlete (PÁVAI VÁJNÁ, F., 1941 után)

The practical and occasional publications of the Institute include predom
inantly geological and mining geological maps.

Figs. 11—12. Of these a sketch map published in F. Schafarzik— 
A.Vendl: Geological Excursions in the vicinity of Budapest (1929) is selected 
showing the geological makeup of the Pesterzsébet—Budafok area by 9 geo
logical units on a 1:66 000 scale (Fig. 11). The authors of this map attempted 
to depict the rock types supposed to be present in the bed of River Danube.

From M. PÁLFY’s monograph, entitled “Geological conditions and mining 
production of Hungary’s gold and silver mines” (1929) the Telkibánya mining 
district is shown scale 1:21 000 with 7 geological units (Fig. 12). This, besides 
the geological units, shows also the dikes, bedplates, and shafts important for 
the precious metal production.



Fig. 5. Extract from the tectonic map of the Fels<5ors region (original scale: 1:35 700), after
G. TELEKI, 1941 , '

5. ábra. Felsőörs környékének eredetiben 1:35 700 ma.-tektonikai térképrészlete (TELEKI, G.,
1941 után)

Fig. 6. Part of the geological map of the Bér—Buják 
elevation (original scale: 1:50 000), after F. HÖRU- 

SITZKY, 1942

6 . á b ra . A bér—bujáki kiemelkedés eredetiben 1:50 000 
ma. földtani térképrészlete (HORUSITZKY, F., 1942 után)



The maps published by the Institute between 1920 and 1944 independently 
or as atteched to textual publications reflect the creative spirit of our survey 
geologists. These maps are worth studying even today because of their pleasing 
appearance and exemplary delineation technique. For the excellent reproduction 
of the figures, the author is highly indebted to Margit Pellérdy.

Fig. 7. Pari of the geological sketch map of the “Bicske Gulf’ (original scale: 1:150 000), af
ter S. JASKÓ, 1943

7. ábra. A bicskei öböl eredetiben 1:150 000 ma. geológiai térképvázlat részlete (JASKÓ, S.,
1943 után)



Fig. 8. Extrád front the small-scale geological map of the Bükk Mts (original scale:
1:71 000), after Z. SCHRÉTER, 1943

8. ábra. A Bükk-ltegység eredetiben 1:71 000 ma. átnézetes földtani térképrészlete (SCHRÉTER, Z.,
1943 után)

Fig. 9. Extract from the geological map of the Nagybátony area (original scale: 1:25 000), af
ter Z. SCHRÉTER, 1940

9. ábra. Nagybátony környékének eredetiben 1:25 000 ma. földtani térképrészlete (SCHRÉTER, Z.,
1940 után)



Fig. 10. Extract from the geological map of the Cserhát Mts (original scale: 1:75 000), after
J. NOSZKY, 1940

10. ábra. A Cserhát-hegység eredetiben 1:75 000 ma. földtani térképrészlete (NOSZKY, J., 1940
után)

Fig. 11. Sketch map showing the geological 
conditions of the Pesterzsébet—Budafok area 
(original scale 1:66 000) after F. SCHAFAR- 

ZIK—A. VENDL 1929

11. ábra. Pesterzsébet—Budafok geológiai vi
szonyainak eredetiben 1:6 6  000 ma. vázlata 
(SCHAFARZIK, F.—VENDL, A. 1929 után)

\



Fig. 12. Part of the geological map of the Telkibánya mining district (original scale:
1:21 000), after M. PÁLFY, 1929

12. ábra. A telekibányai bányaterület eredetiben 1:21 000 ma. geológiai térképvázlata (PÁLFY,
M., 1929 után)
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A MAGYAR ÁLLAMI FÖLDTANI INTÉZET KIADÁSÁBAN ÉS 
KIADVÁNYAIBAN MEGJELENT ARCHÍV FÖLDTANI TÉRKÉPEK

1920—1944

VITÁLIS GYÖRGY

Magyar Állami Földtani Intézet 
Budapest, Stefánia út 14.

H-1143

ETO: 55(0843>„1920/1944”

A tanulmány az INHIGEO kötetben angol nyelven megjelent közlemény 
(V it á l is  G y . 1991) és a MÁFI Évi Jelentésében (VITÁLIS GY. 1992) közzétett 
hasonló című tanulmány folytatásaként, a Földtani Intézet geológusai által ké
szített geológiai felvételek alapján az Intézet kiadásában és kiadványaiban az 
1920— 1944. évek között nyomtatásban megjelent geológiai térképeket tekinti 
át, és egyúttal az Intézet térképezési tevékenységébe is bepillantást nyújt.Az 
Intézet által a tárgyidőszakban kiadott jelentősebb térképek közül 2 db 
1:7500—1:12 500 ma. bányaföldtani, 1 db 1:200 000 ma. földtani és tektoni
kai, 1 db 1:500 000 ma. földtani és 2 db 1:550 000—1:750 000 ma. gazda
ságföldtani térképet ismertet.

A tárgyidőszakban kiadott talajismereti térképekkel a tanulmány nem fog
lalkozik.

Az Intézet kiadványai közül a Magyar Királyi Földtani Intézet Évkönyvé
ben, a Magyar Királyi Földtani Intézet Évi Jelentésében, a Beszámoló a Vita
ülésekről, a Geologica Hungaricaban, a Magyar Tájak Földtani Leírásában, va
lamint a gyakorlati és az alkalmi kiadványokban:

254 db 1:1000—1:98 000 000 ma. földtani,
31 db 1:16 000— 1:31 000 000 ma. tektonikai,
29 db 1:3700— 1:434 000 ma. földtani és tektonikai,
17 db 1:1900— 1:90 000 ma. bányaföldtani,
10 db 1:312 000—1:412 000 000 ma. ősföldrajzi,
7 db 1:5000—1:450 000 ma. vízföldtani,
6-db 1:37 000—1:16 000 000 ma. gazdaságföldtaniy 
6 db 1:16 700—1:3 000 000 ma. talajtani,



5 db 1:200 000—1:625 000 ma. tektonikai és morfológiai,
4 db 1:200 000—1:900 000 ma. morfológiai,
4 db 1:37 500—1:500 000 ma. őslénytani,
3 db 1:60 000—1:1 000 000 ma. geofizikai és
1 db 1:100 000 ma. földtan-teleptani térkép, illetve térképrészlet látott 

napvilágot.
E térképek híven tükrözik és gazdag tárházát adják az intézeti geológusok 

alkotó szellemének, ezért tanulmányozásukat a ma kutatói számára is melegen 
ajánljuk, mert mind kivitelezésükben, mind ábrázolástechnikai megoldásaikban 
például és mintául szolgálnak.



GEOLOGICAL REPORTS OF SCIENCE-HISTORICAL IMPORTANCE 
OF THE NATIONAL GEOLOGICAL ARCHIVES IN HUNGARY

(1938—1944)

ISTVÁN SZENTIRMAI
Hungarian Geological Survey 

Budapest, Stefánia út' 14.
H-1143

UDC: 061.68:55(439) 
55(091 )(439)

K e y w o r d s :  National Geological Archives (Hungary), Hungarian Geo
logical Survey, manuscript reports, history of sciences

The present paper is the sixth part of a series methodologically summarizing 
the publications based on the study of the materials of the Archives. In this case a 
historically shorter period that, however, is rich in results of geological investigations 
will be summed up.

The National Geological Archives as a department of the Hungarian Geological 
Survey, in accordance with its basic function collects, systematically processes and 
evaluates the manuscript geological reports. One of the results of this evaluation is 
the series describing the main trends of geological investigations for predetermined 
periods as reflected by the holdings of the National Geological Archives. This series 
of studies began by a paper written by GY. VITALIS (1988, 1989, 1990) then it was 
continued by I. SZENTIRMAI (1991, 1992), and we strongly hope that it is interesting 
for the professional circles (E. ERD£lYI-TOTH 1991). The cited reports are mentioned 
within the text with their archival number of registration in brackets. For this reason 
they are not included in the “References” of this paper.

The territory of the country during the period referred to was increased. 
The investigations were concentrated, first of all, on the newly reannexed re
gions but the exploration in the “original” country was not neglected either. 
The locality of the sites mentioned in the reports of exploration for mineral 
resources are shown in Fig. 1.

The investigations carried out by the staff of the Royal Hungarian Geo
logical Institute (today Hungarian Geological Survey) in the given period are 
well summarized in the “Director’s reports” issued by L. Lóczy Jr. (T 5775; 
Ált. 11; T 1407; T 1408; Ált. 12; T 1686; Ált. 13). These contain the annual 
work of investigation of the Institute. These reports reflect the fact that beside 
the systematic geological mapping economic-geological investigations were also 
carried out. Like in the previous period the Institute kept hands on all the 
state-financed investigations and was-a^ consulting organization for controlling 
private and concessional explorations.
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Geological reports of science-historical importance... 397

Coal exploration, due to the increased energy demands of World War II, 
was continued. All over the country including the temporarily re-attached parts, 
besides the general surveys, the exploration for Carboniferous coal deposits was 
going on. According to I. F erenczi (Ált. 12; 1940) the coal deposits had to 
be explored, due to the deposition a features by horizontal and inclined shafts 
instead of drilling. Unfortunately, this coal occurrence represented only a matter 
of geological interest.

The Jurassic coal deposits of the Mecsek Mts, were studied in this period, 
first of all along the northern margins of the local coal range area by the 
Salgótarján Coal Mines Co. that had an interest in the business. On the area 
of complicated tectonics and geological setting S. V itális prepared two un
published reports about the Ófalu—Zsibrik region in 1942 and 1943 (M.X.42; 
and M.X.48) respectively. In 1938 P. Rozlozsnik compiled a manuscript report 
entitled Coal 52 (Szén 52) concerning “the coal deposits of Magyaregregy”. 
Here it was concluded that the existence of coal fields of a greater extent is 
out of question. In a study of 1941 entitled “Report on the geological explora
tion of the area between Zobákpuszta and Komló” (M.X.20) S. V itális men
tioned the 800.07-m-deep borehole Zobákpuszta III. In his opinion “the results 
achieved by deep drilling are practically of minor significance”. The thickness 
of the exploitable coal deposit cut across in a depth interval of 572 m was 
estimated by him as 6.0—6.6 m. .

I. V itális , in two reports prepared in 1942 (M.X.21; M.X.22) proposed 
to the Salgótarján Coal Mines Co. to obtain the mining rights of the (Mecsek) 
Jánosi—(Kis)Battyán—(Mecsekfa)Budafa area. As an illustration fór his pro
posal he attached to his report a geological profile shown in Fig. 2.

The areal extent of the Cretaceous coal deposit according to I. V itális ’s 
report prepared in 1939 (B.X.30) entitled “Report on the coal deposits of Ajka” 
may be 10—12 km2 with ca. 26 million tons of resource. He thought, however, 
that “by making the most of the rock pressure even 30—35 million tons might 
be mined.”

i  sikeres 'fú rást a dJc-ény.i irányban á t.fek te te tt sze lv é n y ,il-

Fig. 2. I. VlTÁLIS’s interpreting geological section set up across the Komló area 
2. ábra. VITÁLIS I. értelmező földtani szelvényvázlata Komló környékéről



In his paper “Report on the coal deposits at Bódé (B.x. 28; 1939) I. VI
TÁLIS writes that the borehole to be deepened could offer some informa
tion... On the Eocene coal deposits of the Paleogene Basin, and perhaps on the 
continuation of the Cretaceous coal deposit in the Ajka region.” In another 
report (B.X.35; 1941), through drillings he expects the discovery of Eocene 
and Cretaceous coal deposits in the Magyarpolány-(Tósok)Berénd—Devecser 
estate of the Zirc Abbey.

Concerning the Eocene coal J. Noszky Jr. in his report “A survey of the 
area between Antalhegy and Csókahegy near Mór” (Szén 51, 1934) came to 
the conclusion that coal cannot be expected to have been present, however, 
significant amounts of Mn ore are previsible. On the “drillings of the prospec
tive coal region” of Sárisáp—Nagysáp, a report of S. V itális (Szén 54; 1940) 
gives an account. He emphasized the importance of detailed geological mapping 
because in this way “conclusion can be drawn in advance concerning the ex
pected depth of the boreholes i.e. of the coal deposits”.

Of the several reports concerning the younger coal deposits the “Mining 
expert’s opinion about the Kiskér coal mining owned by the Royal Pázmány 
Péter University of Sciences” can be mentioned (Szén 65/k; 1943). The detailed 
geological, mining and economic expertise prepared by mining engineers L. 
Schmidt and J. Pollner can be used as an instrumental example even by the 
today’s generation.

Gy . V igh , in his report “An appraisal of the lignite deposits in the Mátra 
foreland region” (Szén 53; 1939) predicts that the exploitable reserves of the 
Pannonian “earthy-ligneous” coal deposit might be amounting to 215 million 
tons. In the report “A geological checking-up of the estimate of iignite re
sources in the foreland to the Mátra Mts” (Szén 56; 1940) Z. Schréter pre
pared a study for the so far explored total area that can be worked by the 
given mining techniques (deep mining) and the water inrush hazards.

The industrial contractors were greatly interested in the fuel reserves and 
their workability of the re-attached regions. I. V itális related to this problem 
wrote the report “...on the explored and explorable coal deposits of Upper 
Northern Hungary” (C.VI.34; 1938). Just to mention a few localities, he expects 
the existence of workable coal deposits in the zone of Csákányháza, Fülek, 
Párkány, Zsély and in the vicinities of Toronya, Regmec, Ungvár, Munkács and 
Huszt.

Upon governmental request the Institute started a detailed geological map
ping in the reannexed regions. In their reports F. Szentes (T 1408/a) and Gy . 
Kulhay (T. 1408/b; 1939) mention Cretaceous-(?)Paleogene, Middle Miocene 
and Sarmatian coal deposits from the environs of Kalinfklva—Dombó, 
Neresznyice—Gánya, Visk—Velejte. The chief result of this work remained 
purely geological, since the coal found either was not workable or the shortness 
of the period of possessing these regions did not allow Hungarian venturers to 
take the necessary measures for opening mines.

The war conditions raised a special interest in petroleum and natural gas, 
and thus their exploration was carried out with a proper intensity. During this



period, on assignments by the Treasury, the Royal Hungarian Geological Insti
tute and private companies, moreover the legal successors of EUROGASCO 
possessing the concession earlier, MAORT (Hungarian—American Oil Com
pany) and MANAT (Hungarian—German Petroleum Company) did exploratory 
work.

The state explorations were performed on the basis of the previous con
cepts elaborated by the Royal Hungarian Geological Institute, parallel with the 
systematic geological mapping of the country. L. M ajzon’s study “The deep 
boreholes in the area of Bükkszék” (Gáz 32; 1939) is worth mentioning as 
having summarized the results of the micropaleontological study of 51 hy
drocarbon exploratory deep borehole sections around Bükkszék.

A comprehensive study was compiled by L. LÓCZY JR. “Geologischen Gu
tachten über die Kohlenwasserstoffmöglichkeiten des südöstlichen Teilen des 
Alföld in Rumpfungarn” (T 82; 1939)in which an account was given of the 
gas deposits and their types at Pusztaföldvár, Békés, Csorvás and Csanádapáca. 
Regarding the same author, the following study of his is also noteworthy: “An 
account of the main conclusions of the visit to the Geological Institute in 
Berlin and to the petroleum fields in Germany and proposal for the transferring 
the licences for the hydrocarbon exploration and production” (Ált. 58; 1939) 
that from the aspects of the Institute has still preserved its actuality.

MAORT was exploring and producing in S Transdanubia. An anonymous 
report (Gáz 34; 1938—1941) published 69 figured and descriptive profiles of 
the Budafa deep borehole. Another, also MAORT report (Gáz 35; ? 1940) in
cludes the profiles of seven deep boreholes" at Lovászi. In the Vend region (T 
91; 1941) and in Muraköz (T 92; 1942) mapping was carried out by L. 
Strausz definitely for the foundation and preparation of further petroleum ex
plorations.

MANÁT, in 1943—1944, studied the SSE frontier zone of the present-day 
national borders of the country. An anonymous report deals with the complete 
stratigraphical sequences, the oil-, gas condition and geophysical well-logging 
data of 29 boreholes deepened in the zone of Kismarja, Biharnagybajom, 
Körösszegapáti, Tótkomlós, Sándorfalva, Ferencszállás (Gáz 39/a). At the same 
time, upon the invitation of MANÁT, the Roland Eötvös Geophysical Institute 
carried out geophysical measurements in the Bajmok—Topolya—Zenta— 
Madaras—Tompa—Sándorfalva—Ferencszállás area. The drilling of the dis
covered structures was, however, hindered by the war conditions. Of the in
vestigations I. Bassó in his report “Bericht über der Resultate der Drehwaagen
messungen ausgeführt von dem Königl. Ung. Baron Lorand Eötvös Geophy
sikalischen Institut im Jahre 1942 im Bácska im Aufträge der Ungarisch—Deut
schen Erdölwerke GMBH” (Cf 81:, 1942) gave an account.

In the reannexed territories hydrocarbon exploration were carried our 
simultaneously with the geological mapping. F. Horusitzky, Gy . Wein (T 
1407/6; 1939) and F. Szentes (T. 1407/7; 1939) reported on the petroleum 
indications of Lubnya-Loh-Ti/c/ha and Kőrösmező, L. M ajzon, in his report 
“State-sponsored deep drilling activities in Transylvania” (Gáz 38/a; 1940—



1944) wrote on his Foraminifera studies of 31 borehole sections largely con
tributing to the determination of the stratigraphical conditions that was impor
tant as orientating the elaboration of the model of investigations.

For the investigation of the petroleum-bearing structures a gravity survey 
by torsion balance and gravimetric measurements were also carried out in the 
region. Of the results I. Brassó, T. Dombai and Gy. Banai reported (Cf. 45, 
81, 83, 85, 86; 1939—1944). An anonymous author discussed the subject “Min
ing products and mineral exploration possibilities in the areas reannexed as a 
result of the revision of the borders of Czechoslovakia” (Ált. 10; 1938—1939) 
dealing, first of all, with ore exploration. From the margin of the Gömör— 
Szepes Ore Mountains, from the neighbourhood of Csúcsom, Jászó and 
Krasznahorkaváralja the report mentioned the occurrence of antimony, man

ganese and copper ores. For the area of Jolsva and Pelsőc (ardó) the presence 
of vein-type zinc, lead and chromite ore deposits are mentioned. From Lad- 
amóc, copper ore is described by F. Szentes (T. 81; 1939). In the Hargita, A. 
Földvári made a search for mercury ore, and in Csíkmadaras he found cin
nabar with evidences of ancient mining (Ált. 13; 1943). The exploration of 
non-ferrous ores did not result in reserves of industrial size.

In the territory of the present-day Hungary, in order to supply the iron 
works with ore, explorations were renewed time and again. In 1942 I. V itális 
compiled a whole series of reports on the iron ore occurrences of Szokolya— 
Nógrád (Fe 22—27). The explorations following the traces of old mining opera
tions finally brought no results. Fig. 3 shows the extent of the exploration 
area. The report prepared by P. Rozlozsnik (Fe 19b; 1938) speaks of “ ...the 
possibilities of the iron ore occurrence at Bodvarákó and Tornaszentandrás”. 
The report concludes that “No workable mineral resources can be granted 
through a simple field survey in Hungary. Therefore every mining venturer 
should run the risks of investing money in exploration.” S. V itális’s report 
(Fe 21; 1941) deals with the Martony locality almost totally exploited by that 
time. In the reannexed territories of the country J. Noszky Jr. did mapping 
and searched for iron ore deposits in the S part of the Szepes—Gömör Ore 
Mts around Ájfalucska, Jászó, Jolsva and Krasznahorka (Fe 19a; 1939). On the 
hematitic iron ore occurrence found near Kassa, A. FöLDVÁRr reported (T 85; 
1939) emphasizing that the mining of this deposit can be started at once by 
continuing the former works done there. From the Bilke and Bród areas Gy. 
Kulhay (Fe 20a; 1939) mentions limonitic ore stating that it can be found in 
tuff deposited in water. The iron ore occurrences of Dolha, Zárnya and Gyilalja 
were studied by F. Papp writing two reports (T 81, T 1407/4; 1939). One of 
his ore samples, according to the analysis contained 64.7% Fe2Û3 , i.e. 45.25% 
iron. In 1943 mapping was carried out by Z. SCHRÉTER in the timely reannexed 
Transylvanian territories. It is documented by the report pair “... on the geo
logical study of the iron ore occurrences in the surroundings of Óharagos and 
Haragosalja” (Fe 28 and 72; 1943). A thin magnetite deposit was found in the 
area the geological of which are shown in Fig. 4.



Fig. 3. írón őre occurrences of Szokolya and Nógrád (after I. VITÁLIS, original scale: 1:75 000) 
3. ábra. Szokolya és Nógrád környékének vasérc előfordulásai, VITÁLIS I. szerint (eredeti ÍVÍ=

1:75 000)

In this period the demands for manganese ore were also increased. Beside 
the already known arid operated localities new sités were also studied. Man
ganese ore occurrences were also known from the Eger environment and it 
came into the foreground of interest in this period. Upon requests of the Min
istry of Industries the area was investigated by M. V endl (Mangán 15; 1938). 
In the same year I. V itális wrote a preliminary report “Manganese ore occur
rence in the Eger region” (Mangán 10; 1938). Then, as a continuation, I. VI
TÁLIS in his reports (Mangán 11, 12, 13; 1938) described the schedule and 
results of the investigations. Finally, due to the capricious mode of occurrence 
and prior quality rif the ore the area was abandoned.

Several bauxite localities had already been known and operated but the 
increasing demands required further investigations. The report compiled in the 
first period was written by Gy . V igh . “Report on the bauxite and basalts of 
the Kovács major area owned by the English^Hungarian Bank hear Diszel” 
(Bu 7; 1938) in which he concludes that both the basalt and the bauxite to 
be found here are of poor quality. R RozloZsnik (Bu 8; 1939) and I. V itális 
(Bű 9; 1939) wrote on the Nyirád and Perepuszta bauxite of Magyar Bauxite 
Mines Go. The first an estimation of (he mineral resources was . prepared, and, 
the second accounted for the necessity of a more precise reserve estimation



Fig. 4. Geological sketch map and profile of Paltinvölgy by Óharagos (after Z. SCHRÉTER) 
4. ábra. Az Óharagos környéki Paltinvolgy földtani térképvázlata és szelvénye, SCHRÉTER Z. szerint

and for the better determination of the ore quality with a detailed plan for 
drilling. '

The documents dealing with the exploration and production of the “Félix” 
mine at Diszel and the required permissions issued by the Inspection of the 
Mines are noteworthy and instructional for us even now (Bu 13; 1940).

Related to the investigations of nonmetallic minerals, I. V itális, prepared 
an expert opinion for the Hungarian Chemical Works Co. dealing with refrac
tory clay exploration (Tii.a. 7; 1938 and Tii.a. 8; 1941). In them he summarized 
the localities within the country and then those in the reannexed regions. Wit
hin the borders of the country, I. Ferenczi (Kaolin 11; 1938) and A. Földvári 
(Kaolin 12; 1938) made a prospécting on the kaolin deposit of Füzérradvány. 
A. Földvári gave also outlines for the further investigations required by re
serve estimation. S. V itális (Kaolin 14; 1939) described the geological con
dition of the kaolin occurrence of Szegi. By the assignment of the Ministry 
of Industries, G. Szurovy carried out mining-geological surveying necessary 
for a forthcoming exploration of the ore and kaolin deposits of Gyöngyössom- 
lyó. He concluded that neither the ore nor the kaolin were workable in the 
region (Kaolin 16; 1940).

In the reannexed parts of the country, A. L iffa studied some kaolin and 
refractory clay occurrences (Kaolin 15; 1940). The geological and mining geo
logical conditions of the kaolin and refractory clay occurrences of Dubrinics 
(Bercsényifalva) are shown oh Figs. 5 and 6.



Fig. 5. Geological sketch map of the vicinity of Dubrinics (Bercsényifalva) (plotted by A. LIFFÁ) 
5. ábra. Dubrinics (Bercsényifalva) környékének földtani térképvázlata, felvette: LlFFA A:

Fig. ö. Mining-geological map of the kaolin exposure at Dubrinics (Bercsényifalva) '
(after A. I.IFFA) -

iff. ábra. A dubrinicsi (Bercsényifalva) kaolin feltárás bányaföldtani térképe, LlFFA Á. szerint



In post-Trianon Hungary no rock salt deposits have remained to be ex-pló- 
ited. As in the case of other minerals, a search for rock salt was introduced, 
hoping also for the presence of oil around the salt, domes in Transylvania and 
Sub-Carpathia. A rock salt occurrence near Drágábártfalva was described by 
G y . K u lh a y  and T. Sz a l a i (Ált. 12; 1940) and by F. Sz e n t e s  (T 81; 1939) 
regarding Talabprfalva. T. Sz a l a i (T 85; 1940) dealt with the Kőrösmező oc
currence. In the director’s report L. L ó c z y  J r . (Ált. 13; 1943) the rock salt 
areas of Aknaszlatina and Aknasugatag were described.

The Department of Hydrogeology was perhaps the busiest section of the 
Institute playing an important role in obtaining a sounder knowledge of the 
hydrogeology of the country. L. M a r z s ó  carried out studies of artesian wells 
in Szekszárd and in its broader vicinity and also in Muraköz (T 1686; 1943). 
The gaseous artesian wells of Tiszántúl (The Trans-Tisza Region) were ex
amined by E. R. S c h m id t  (Ált. 11; 1939). All these .works contributed to the 
completion of the artesian well register of the country. In his expertise “Ther
mal water heating of the City Hall” L. L ó c z y  Í r . (T13868; 1943) described 
the geological conditions arid the water law problems rising therefrom. In the 
course öf the geological mapping hydrogeological observations were also made. 
I. F e r e n c z i mentions salty and sulphuric springs from Ladamóc, and F. P ávai 
Y a jn a  speaks of salty springs in the Léva-Ipolyszécsényke area (T 81; 1939). . 
Finding oil indications was the practical purpose of these observations.

Reports related to hydraulic construction can be also found in the Archives. 
In his expert’s opinion E. S c h e r f  (T 88; 1939) gives an account of the 
geological investigations performed in the region of the Tárackraszna barrage”, 
and in another expert opinion of his (Ált. 13; 1944) he speaks of the proposed 
location of the water dam at Visóvölgy. The idea of the constructing a dam 
by Tiszalök arose simultaneously. Of the. related work J. SÜMEGHY prepared a 
report. He called also the attention to the necessity of investigating carefully 
the expectable environmental impacts (T 76; 1938). The location of the. planned 
objects is shown in Fig. 7. •

In the concerned period also the soil-scientific rinapping was accelerated. 
The reports of L. Kreybig (T 5077; 1941) and L: LÓCZY’s JR. “Reports of 
the Director” sérve with the respective information.

Among the Iristitute’s work for practical purposes those belonging to the 
engineering géológy should also be mentioned. Among these, G. T e l e k i’s 
(Egyéb 15; 1938) “Geological expert’s report on the touristic utilization of the 
monks’ lodgings in Tihany” should be first mentioned. Referring to the land
slide hazards of the high banks he emphasized that the costs of the rescue 
operation of uncertain result might by far exceed the expected profit coming 
from tourism. It is well compleneted by L; Lóczy Jr. seems to have shared 
the former opinion in his “geological study” demanding that “the railway line 
and public road endangered by landslide hazard by Balatonkenese—Fűzfő shall 
be replaced into the lake”. In this case, instead of the construction of the 
technically almost unrealizable, extremely costly protected works, he suggested



Fig. 7. Lay out map of the objects of the Tiszalök Water Dam and its immediate surroun- . 
dings, from Report T 76 (Original scale: 1:10 000)

7. ábra A tiszalöki víztározó duzzasztó-műtárgyának és szőkébb környezetének helyszínrajza, a 
T 76 sz. jelentéséből (eredeti M=l:10 0Ó0)

applying a “passive defense”. The sliding of the high banks in 1942 is well 
shown in Fig. 8 (Fsz. 13; 1943).

As a special idea, S. J a s k ó ’s proposal (Egyéb 21; 1944) should be men
tioned here entitled as “Geological expert’s report on the utilization of the 
Mátyás-hegy (Mátyás Hill) caves as shelters against the bombings of air raids” 
with the description and map of the cave system (Fig. 9).

Speleological investigations are also interesting.. Ördög-lyuk (the Dévil’s 
Hole) at Tornagörgő and Csengőlyuk at Pelsőc were studied by H. K e s s l e r  in 
the Gömör-Torna karst region. Some 33 caves of the Homoródalmás ravine 
were investigated by J, K e r e k e s . In six caves he found phosphatic clay and 
bat guano in a quantity that is worth mining. Both of these investigations are 
recorded in the report (Ált. 13; 1943).

The reproductions of Figs. 2—9 in this study praises the work of M, 
PELLÉRDY and the author here would like to expressed his warmest thanks 
to her. '



Fig. 8. The railway line section between Balatonkenese and Fűzfő damaged by the landslide of 
1942, and a view of the zone of sliding by sections 419—421 (after L. LÓCZY JR.)

8. ábra. Az 1942-ben Balatonkenese és Fűzfő között bekövetkezett hegyomlástól megrongált pá-■ 
lyaszakasz és csuszamlás látképe a 419—421 szelvényeknél, if. LÓCZY L. felvétele

Fig. 9. Máp of the Mátyáshegy cave system, and the typical cross section of its caves (after
, S. JASKÓ) . • 1

9. ábra. .A Mátyáshegyi-barlang térképe és üregeinek jellegzetes keresztmetszete, JASKÓ S. szerint
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T á r g y s z a v a k :  Területi- kutatási jelentés, tudománytörténet, adattár

Ez a cikk a hatodik tagja az e tárgyban Vitális Gy. (1988; 1989; 1990) 
által indított újszerű, majd Szentirmai I. (1991; 1992) által folytatott módsze
res adattári feltáró munkából származó közleményeknek.

Ez esetben egy történelmileg szűkre szabott, de a földtani kutatásban gaz
dag időszak fontosabb jelentéseit tekintjük át.

Az állami és magántőke érdeklődése a megnagyobbodott országterület ás
ványkincsei iránt a visszatért részeken intenzív tudományos és gyakorlati mun
kára ösztönözte a földtan művelőit.

Mindamellett a mai Magyarország területének kutatását sem hanyagolták 
el. A válogatott jelentésekből és a válogatáshoz szükségképpen tanulmányozott 
jelentésanyagból világosan kitűnik, hogy a mai határokon belül a ma is ren
delkezésre álló energiahordozókat és nyersanyagokat egyaránt kutatták. A 
visszacsatolt országrészek viszonylagos ismeretlensége nagyobb reményekkel ke
csegtetett, ezért ott a kutatás intenzívebb volt.
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The Collection of Minerals and Ores of the Hungarian Geological Institute pre
serving the scientific materials of the search for minerals since 1868 became one of 
the greatest collections of this kind , in the Carpathian Basin. Its second period of 
intensive enrichment began in 1950, when the exploitation of ore mines within the 
reduced national borders started. The collection has continued to be enriched and is 
divided into three parts which are as follows: a Collection of Minerals and Ores; a 
Collection of Minerals from Hungary;. a Collection of Standards. All data associated 
with these collections can be retrieved, for the time being, according to the name 
and locality of minerals. A computer-based database program is being developed 
making feasible the retrieval of the materials of the Collection according to several 
aspects.

The history of collection begins with the history of the Hungarian Geo
logical Institute in the year 1868, when the Hungarian Geological Department 
was set up within the framework of the Ministry of Agriculture. The members 
of the Hungarian Geological Department, namely, M. Hantken, K. Hofmann, 
B. Winkler; J. BOckh and A. Koch, immediately started to survey the ge
ology of the environs of Budapest, Transdanubia and the stern margin of the 
Great Hungarian Plain. Mineral samples collected during these investigations 
were the first to incorporate into the collection.

A year later, Minister of Agriculture I. Gorove made a proposal to 
sovereign Francis Joseph for the establishment of the independent Royal 
Hungarian Geological Institute. The consent thereto was given by sovereign 
Francis Joseph on the 11th June, 1869. The first Director of the Institute, M. 
Hantken specified, in the Deed of Foundation, all duties related to the col
lection and issued orders of practical approach clearly showing how to store, 
document and study the mineral samples' and how to apply the pertaining data 
in the research.



Starting from 1879, particularly from the time when a large-sized geologi
cal investigation of the NE Carpathians and the Transylvanian Basin began, 
the collection became richer and richer from year to year.

However, the samples collected were stored in packing-cases located in 
cellars.

Despite the fact that the geological research went on excellently in regard 
to economy, the expert staff of the Institute were accommodated in an area of 
5 to 6 rooms of flats even 13 years after the time the Institute had been 
established.

In the year 1882, after 13 years’directorship, M. H a n t k e n  had to left his 
office so that there was no hope for ensuring an independent building for the 
Institute.

In the year 1882 J. BÖCKH was appointed director of the Institute. At this 
time he focused not only on research but on the necessity to create a home 
for the Geological Institute.

As a first step, in 1887 the Institute was moved from a number of flats 
to the new building of the Ministry of Agriculture where a space Of 512 sq.m, 
was provided for the Institute. During the geological surveys that started in 
1883, a great number of samples from Selmecbánya, Körmöcbánya, Nagybánya, 
Felsőbánya, Kapnikbánya, the gold deposits in the Erdélyi Érchegység (Transyl
vanian Ore Mts) and the Szepes-Gömöri Érchegység (Szepes-Gömör Ore Mts) 
were collected and incorporated into the collection. These samples provided a 
basis for the mining-geological collection. Using this rich collection, J. B ö c k h  
organized representative exhibitions on mining and mineral resources prospect
ing. As a result, both the industrial and the commercial spheres got knowledge, 
all of a sudden, of the large-scale geological research including its practical 
significance. In the year 1896, at an exhibition organized in line with the mille
nary celebrations of Hungary, the Institute achieved a great professional success 
by showing its scientific, practical and industrial activities. However, a great 
astonishment was caused by the manifestation of the poor working conditions 
of the experts. Inspired by this unacceptable situation, Minister of Agriculture 
I. D a r á n y i submitted a petition to the National Assembly to provide a finan
cial basis for the establishment of a building ensuring a proper accommodation 
for the Geological Institute. Starting from the time of being appointed director 
of the Institute, J. BÖCKH urged, from year to year, the acceptance of this 
petition. After the petition had been approved by the National Assembly, the 
metropolitan leadership contributed an area of 2000 square fathoms and a sum 
of 800 000 gold crowns, whereas the Great Hungarian Maecenas A. S e m se y  
contributed by 50 000 gold crowns to the establishment of the new building 
of the Geological Institute. The building was constructed with an incredible 
speed, over a period of two years.

In the year 1899 J.  B ö c k h  inaugurated a most beautiful secessionist build
ing designed by Ö. L e c h n e r  that has even today accommodated the Hungarian 
Geological Institute. In this building an area of 1470 sq.m, was provided for 
the Collections.



This event put an end to a 17 years’ heroic era of J. BOc k h ’s directorship 
and, at the same time, to the most revolutionary and most active period of 
geological research in Hungary.

During the hard times of 30 years the expert staff of the Geological In
stitute provided a firm basis that has so far been relied upon, even by today’s 
Hungarian geologists. During the aforesaid period one-fourth of Hungary cover
ing, at that time, the entire Carpathian Basin, was surveyed and samples of 
mineral resources, rocks and fossils were collected therefrom. As a result of 
these active years of work, such a large amount of material was collected that 
it filled ten huge rooms, on the second floor of the building. Documents of 
several decades’ work, samples from the abundant mineral resources, rocks and 
fossils encountered in Hungary, the comparative material needed for research 
and the soil samples used for practical purposes were accommodated in beau
tiful storage cabinets matching the secessionist style of the building of the 
Hungarian Geological Institute (Fig. 1).

Fig. 1. Early cabinets for the storage of the Collection of Minerals and Ores (Photo: M.
PELLÉRDY)

1. ábra. Az ásvány- teleptani gyűjtemény első tárolószekrényei (Fotó: PELLÉRDYNÉ)

The collection was enriched by geologists as well as collectors who were 
friends of geology, and by the greatest patron of sciences- in Hungary, A. S e m - 
s e y . That is how one of the greatest geological collection in the Carpathian



Basin was formed by the turn of the century. In the year 1900 a well-educated 
student of J. KRENNER, namely, A. Liffa (Fig. 2) was commissioned to set up 
the Collection of Minerals and Ores. Using the samples of. ore and mineral 
resources, A. Liffa established a Mining-geological Collection and a Collection 
of Comparative Materials.

Fig. 2. A. LIFFA, the establisher of the Collection of Minerals and Ores (Photo: M. PELLÉRDY) 
2. ábra. LIFFA AURÉL, az ásvány- teleptani gyűjtemény felállítója (Fotó: PELLÉRDYNÉ)

The Collection of Minerals and Ores embraced five major fields of re
search, namely, ore mining, coal mining in general, petroleum exploration, 
coking coal mining and opal mining. Samples of minerals and industrial re
sources of various mining regions were grouped according to their localities.

The collection of ore minerals covered the Small and NE Carpathians, the 
Szepes-Gömöri Érchegység (Szepes-Gömör Ore Mts), the Vihoriát-Gutin Mts, 
the ore dykes in Mátra Mts, the Erdélyi Érchegység (Transylvanian Ore Mts), 
the iron ore range in Hunyad county and the Krassó-Szörény Ore Mts. The 
major part of this collection of samples from ore mining are considered as the 
most valuable pieces of our collection of standards even today. A number of 
mineral species were first described from these fields of research. Included in 
them are sylvanite first encountered at Offenbánya, semseyite first found at 
Felsőbánya, and andorite named after the great Hungarian patron of sciences



and described by J. K r e n n e r  in 1881 and 1882, as well as krennerite described 
and named after K r e n n e r  by R ath  in 1877. Moreover, nagyágite, rézbányite, 
libethenite, kapnikite, úrvölgyite and dillnite are also included.

The Comparative Collection consisting of three parts was for use in com
paring rocks, construction rocks, ornamental stones and precious stones of 
various purposes with rocks found in Hungary, and suitable for any of the 
aforesaid purposes.

The collection of artificial and construction rock samples from Austria, 
Germany, France, Sweden, Norway, Serbia and Greece were collected by T. 
Sz o n t a g h  and F. S c h a f a r z ik .

The collection of precious stone and ornamental stones included ornamental 
objects made of agate, onyx and carnelian mainly from Brazil, donated to the 
Museum by A. S e m s e y  in 1896.rV

The part of the collection representing precious stones and ornamental 
pieces from the Hungarian Empire was intended to demonstrate rocks and min
erals that were suitable for use in preparing precious stones and ornamental 
pieces.

By the time the collection of the Museum became, during a period of four 
decades, the most complete collection in the Carpathian Basin, J. BÖCKH, after 
26 years’ directorship, was followed by L. LÓCZY, a prominent scientist of 
international reputation in geology and geography. In May, 1909 after his plans 
had been completely implemented, J. B ö c k h  died.

On the 18th of July, 1909 L. LÓCZY had a bulletin titled Vezető (Guide) 
published to the 40 anniversary of the Geological Institute. This bulletin rep
resents the first summary of the 40 years’ history of the Royal Hungarian 
Geological Institute, including the first description of the collections of the 
Museum in which a description of the Collection of Minerals and Ores by A. 
LlFFA was also included, The paper gives a clear description of the geological 
setting of mining districts in the Carpathian Basin and is illustrated with photos 
showing the typical mineral species from each mining area. For instance, the 
gold plate shown here (Fig. 3) represents a historical piece of great importance 
for our collection of standards even today.

World War I caused the continuous progress of the Geological Institute 
and the Museum to interrupt. As a result of the varying political conditions,- 
the working conditions and performances also showed fluctuations. In the year 
1919 L . LÓCZY retired on a pension and in May of the following year he died. 
After he had left the Geological Institute, hard times, transitional years came 
in the lives of the Institute and the Museum alike. As a result of changes in 
the national borders, the research fields considerably reduced, too. Research 
plans and options also changed. As a result of subsequent reorganizations, the 
inefficient management of deputy directors, the progress of the Museum 
stopped and became neglected.

L. LÓCZY as director was followed five years later, in 1925, by F. N o p c s a , 
a world-wide famed paleontologist, then in the year 1929 by an expert of



Fig. 3. A gold plate from Verespatak, representing an ancient piece of the Collection of Mine
rals and Ores (Photo: M. PELLÉRDY)

3. ábra. Aranylemez Verespatakról, az ásvány- teleptani gyűjtemény ősi darabja (Fotó: PELLÉRDYNÉ)



hydrocarbon explorations, H. BÖCKH, who had an excellent practical sense. 
However, H. BÖCKH died young, in the year 1931.

In 1932 L. Lóczy Jr . was appointed Director of the Geological Institute. 
According to his own governing principle he focused on the research of re
sources for practical purposes. As a result, in the second half of the 30s ore 
geological explorations started in the region of Gyöngyösoroszi and Recsk, in 
the Velence Mts, in the vicinity of Szabadbattyán, in the Uppony Mts and the 
Rudabánya Mts, in the region of the Bakony Mts and in the Tokaj Mountains. 
However, the explorations were suspended during World War Two. Only a num
ber of documentary samples associated with these investigations were incor
porated into the Collection, for lack of proper leading experts. Due to the war, 
chaos and incertainty became dominant again. L. Lóczy Jr . did not return 
home from his expert trip to Turkey in 1946, and, finally, he officially resigned 
from his post in the Geological Institute in 1948. From 1946 to 1950 the 
Institute was temporarily directed by a famed geologist, T. Szalai. In the first 
half of 1950 S. Vitális, later a professor of Applied Geology at the Eötvös 
University was appointed Director of the .Geological Institute. During this pe
riod he organized the geological research organizations. As a result, depart
ments of applied geology were set up. Between 1950 and 1958, directors fol
lowed one another at intervals of half a year, one year or two years, including 
L. Majzon, K. Balogh, J. Noszky Jr ., M. Kretzoi. Meanwhile, in accor
dance with the Government’s central conception of developing heavy industries 
in the country, ore production in mines opened around 1937 was resumed. This 
rapid progress also gave an impetus to the reorganization of the Collection.

In November, 1950, a new era started for the Collection, when a former 
General Director of the National Museum of Natural Sciences, A. Tasnádi 
Kubacska (Fig. 4) was appointed Head of the Museum of the Geological In
stitute by director L. Majzon. A. Tasnádi Kubacska was an outstanding 
paleontologist with a wide intellectual horizon who established the science of 
paleopathology, created a school for the “artistical” keeping of museums for 
natural sciences, and excelled in propagating the knowledge of natural sciences 
in public spheres, established the Science-Historical Collection of the Geologi
cal Institute, and was the first Hungarian representative of INHIGEO. He was 
able to revive the Museum that had been established by great predecessors but 
neglected due to political storms sweeping through the country over a period 
of a few decades. Being a good organizer of dynamic personality, he worked 
out modern and comprehensive plans on a uniform basis for the development 
of the stratigraphic, mineralogical and petrological units of the Museum, and 
appointed experts to lead these collections.

Included in the essential tasks were to documentary materials of new re
search areas within the reduced borders and to sort materials from former sur
veying carried out in these areas. The arrangement of scientific exhibitions for 
the general public and the collecting comparative samples from other countries 
were not included any longer in the mission of the Museum, and the materials



Fig. 4. A. TASNAdI KUBACSKA, Head of the Museum of the Geological Institute (Photo: M. PEL-
LÉRDY)

4. ábra. TASNÁDI KUBACSKA ANDRÁS, a Földtani Intézet Múzeumának vezetője (Fotó; PELLÉRDYNÉ)

suitable for these purposes were transferred to the relevant specialized collec
tions of the Museum of Natural Sciences and the universities.

Till 1950 the fundament of the Mineral and Ore Collection consisted 
mainly of mineral samples collected in the Carpathian Basin until 1920. Within 
the reduced territory of the country the exploitation of ore deposits started in 
1951. Parallel with the mining operations, a systematic collecting action of 
mineral and ore samples also began. As a result, a second period of enrichment 
was initiated for the Mineral and Ore Collection. The main goal was to give 
a perfect description of ore and mineral samples from the mines, including 
type minerals and mineral rarities. In the 50s the first samples were collected 
in an oxidation zone overlying the Rudabánya iron ore deposit. Native copper 
of rare quality, in a great variety, is most valuable in our Collection even
today. A native copper skeleton crystal that is unique in the world in regard
to its quality (Fig. 5) was also collected during this period. In. addition, the
lead and zinc deposits in the Mátra Mts and the bauxite and manganese
deposits in the Bakony Mts were also exploited. The major part of specimens 
incorporated into the. Collection were collected by geologists involved in the



exploration of the ore deposits, namely, G. Pantô, B. Jantsky, A. Vidacs 
and Gy . BArdossy, together with A. TasnAdi Kubacska.

In January, 1957 J. Erdélyi, a talented mineralogist working for the 
Hungarian National Museum was appointed keeper of the Collection of Min
erals and Ores. He rearranged the Collection according to a new conception 
and performed a partial development thereof, under the guidance of A. TasnAdi 
Kubacska . The Collection of Ores and Minerals was divided into three major 
parts, namely, the collection of ore deposits according to ore deposit localities,

Fig. 5. Native copper skeleton crystal with malachite coating, from Rudabánya (Photo: M.-
PELLÉRDY)

5. ábra. Termésréz vázkristály malachit bevonattal Rudabányáról (Fotó: PELLÉRDYNÉ)

a collection of minerals collected in Hungary, grouped in a systematic order 
of minerals, and finally, a collection of: mineral standards^ for comparison, ar
ranged in alphabetical order according to mineral names. Since that time the



Collection has been kept according to this system. J. E r d é l y i was involved 
not only in the development of the Collection of Mineral Samples but also in 
enriching the Collection with samples from zeolite and serpentinite localities 
in Hungary. In addition, ha also made a number of new statements concerning 
the detailed structure of the aforesaid minerals.

In the year of 1958, a young geologist J. F ü l ô p , the newly appointed 
Director of the Geological Institute recognized the problems with the accom
modation of the materials of the Collection and took measures to commute the 
old-fashioned cases for new oak cabinets with drawers of high storage capacity 
and suitable for a safe keeping of the materials concerned (Fig. 6.) The finan-

F ig . 6. Oak cabinets for the storage of the Collection (Photo: M. PELLÉRDY) 
6 . á b ra . A gyűjtemény tölgyfa tárolószekrényei (Fotó: PELLÉRDYNÉ)

cial coverage needed to by the cabinets was ensured over a period of years 
by V . B e s e , General Director of National Oil and Gas trust at that time. By 
1968 both wings of the Museum were filled with the 350 new cabinets com
prising a total of 17 000 drawers. By 1969, when an international congress 
was held on the occasion of the 100th anniversary of the Institute, the entire 
collection was arranged according to the new conceptions and was ready to 
show the scientific materials of the previous 100 years to foreign and Hungar
ian visitors alike.

In 1967 A. T a s n A d i  K u b a c s k a  was commissioned to arrange an exhibition 
showing the Institute’s history during the previous one hundred years, using 
the mineral and ore samples and stratigraphic materials of the Collection, in-



eluding a representation of the work results achieved during this period, at the 
Centenary Celebrations of the Institute. When starting the work, A. T A S N À D I 
K u b a c s k a  assessed the material representing the mines and came to realize 
that the assemblage of samples from orebodies in Hungary was deficient and 
poor in minerals suitable for demonstration. To make up it, he organized reg
ular trips to mines operating at full capacity at that time. O . K à k a y -S z a b ô , 
a student of S. K o c h , Professor of Mineralogy at the University of Szeged, 
was employed, after her graduation in 1968, for this job. Since the time J. 
E r d é l y i  retired in 1968, O . K à k a y -S z a b ô  has been the keeper of the Collec
tion. A. T a s n A d i  K u b a c s k a , in association with her, started to accomplish a 
combined task of collecting samples and arranging the exhibition. The collect
ing trips proved to be successful. The most beautiful and most valuable mineral 
samples from the mines became the representative pieces of the Collection.

Fig. 7. A showcase used to demonstrate the Gyöngyösoroszi ore deposit at the centenary exhibi
tion (Photo: M. PELLÉRDY)

7. ábra. Gyöngyösoroszi érctelep centenáriumi kiállítási szekrénye (Fotó: PELLÉRDYNÉ)

Each mining area was demonstrated in a separate vitrine, including samples 
from orebodies of Rudabanya, Recsk, Matraszentimre, Gyongyosoroszi (Fig. 7), 
the Velence Mts, the oxide and carbonate manganese ore deposits at Urkut and 
Epl6ny, the coal seams in the Mecsek Mts, and the type localities of bauxite 
in Hungary and all over, the world (the latter collected-and arranged by G y . 
B A r d o s s y ) .  These vitrines show results from research of decades even today



in the corridor of the geological Institute. The only change is that the major 
part of ore and mineral samples from the demonstrated mines are now regarded 
as “relics” that are to be carefully preserved because they are of inestimable 
value and irreplaceable.

In 1970, after the centenary celebrations, director J. F ü l ö p  was replaced 
by J. K o n d a  who led the Institute till 1979.

After the centenary, A. T a s n á d i  K u b a c s k a  published a book titled 
Láthatatlan bánya (The invisible mine) describing the history of the one-and- 
a-half-a year-long collecting trips. This work published in 1973 has been re
garded as a swan-song of A. T a s n á d i  K u b a c s k a , also giving a review of the 
history of mines that were operational at that time. In the year 1973 A. 
T a s n á d i  K u b a c s k a  as leader of the Museum was replaced by I. N a g y , and 
died in 1977. His successor followed the already established tendency of 
developing the collections.

In addition to mineral samples from old mines, from 1971, the collection 
of mineral specimens from the deep-level polymetallic ore deposit of Recsk 
have also has contributed to a continuous enrichment of the Collection. In-

8 . á b ra . A  világ egyik legnagyobb whewellit (CaC204-H20) szívalakú ikerkristálya, Recsk, 
-900szint (5,5x5,5 cm) (Fotó: PELLÉRDYNÉ)



eluded in these specimens is a heart-shaped whewellite twin crystal (Fig. 8) 
representing one of the largest, 5.5 by 5.5 cm, calcium-oxalate organic mineral 
in the world. The Collection of Mineral Samples from Hungary was also made 
richer by the incorporation of rare mineral samples from Erdőbénye and Felső 
petény and with the mineral samples from minor localities such as Csordakút, 
yielding a large benzol-hexacarbonic acid organic mineral also regarded as a 
rarity in the world, the crystal druse of mellite (Fig. 9).

Fig. 9. A crystal druse of mellit (AI2C12O1 2 I8H2O) from Csordakút (dimensions: 17.5x9.5x10 cm);
(Photo: M. PELLÉRDY)

9. ábra. Mellit (AI2C12O12 I8H2O) kristálydraza, Csordakútról (17,5x9,5x10 cm) (Fotó: PELLÉRDYNÉ)

In 1979 G. H á m o r  took over the directorship of the Geological Institute. 
As a first step he organized to from a mezzanine structure in the Museum in 
order to enlarge the space provided for the research associates and to allow 
the research staff to have been increased. This work implied that the collections 
of the Museum were moved and rearranged several times. At the beginning of 
the 80s’ I. N a g y  was responsible for organizing and directing this major job. 
The samples of the collection were places into small fixed or rolling storage 
cabinets (Fig. 10). A part of the material of the Collection of Minerals and 
Ores stored in 49 oak cabinets was moved into 101 brand-new cabinets and, 
due to a restricted storage capacity, the bauxite, iron ore, brown coal and 
petroleum samples were transferred into our depository at Rákóczi-telep.



Fig. 10. Massive cabinets for the storage of the Collection (Photo: M. PELLÉRDY) 
10. ábra. A gyűjtemény tömör tárolószekrényei (Fotó: PELLÉRDYNÉ)

In the year 1987 L .  K o r d o s  was promoted to Head o f  the Museum. Since 
that time he has been involved in this duty. Under his guidance, catalogues 
for each unit of the Museum have been completed in a regional system setup 
according to counties that will allow us to introduce a computer-based data 
processing of the Collection. The establishment of the programme for a com- 
puterbased database of the Collection was entered on. This vast amount of data 
will be available for our researchers through computerized retrieval, according 
to several aspects, in an easy and rapid way.

All documents and relics of inestimable value associated with geological 
research preserve the past and they can be instrumental in economizing geo
logical research now and in the future, too.
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A MAGYAR ÁLLAMI FÖLDTANI INTÉZET ÁSVÁNY- ÉS TELEPTANI 
GYŰJTEMÉNYE, MINT A KUTATÁSOK DOKUMENTÁLÓJA ÉS

ADATKÖZLŐJE

K á k a y -S z a b ó  O r s o l y a
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Budapest, Stefánia út 14. 
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T á r g y s z a v a k  : Múzeum, történet, gyűjtemények, kiállítások, fejlesztés

A Magyar Állami Földtani Intézet ásvány- és teleptani gyűjteményének első 
alapító darabjai 1868-ban, a Földművelésügyi Minisztérium keretein belül 
megindult, Magyar Földtani Osztály első kutatásainak dokumentum anyagaiból 
származtak. A Magyar Királyi Földtani Intézet megalapításával 1869-ben, az 
Intézet első igazgatója, máig érvényes módon meghatározta a gyűjtemény fela
datait, az Intézet alapító okiratában, az anyagok tárolását, dokumentálását, fel
dolgozását és adatainak a kutatásban való alkalmazását illetően.

A nagyarányú földtani kutatások megindulásával az ÉK-i Kárpátok, az 
Erdélyi medence és a DK-i Kárpátok területéről a gyűjtemény anyaga évről- 
évre gyarapodott, de 1899-ig, a Földtani Intézet jelenlegi épületének 
felépüléséig, a gyűjtemény anyagait csak ládákban, pincékben elhelyezve tudták 
tárolni. 1900-ban nyílt mód először, az Intézet második emeletén, a több mint 
30 éves kutatómunka dokumentumainak rendezésére és bemutatására, úgy a 
szakemberek, mint a nagyközönség számára. A Kárpát-medence egyik legna-



gyobb ércteleptani anyagát, bányágeológiai és összehasonlító gyűjteményegy
ségekbe rendezték. A bányageológiai gyűjtemény felölelte az ércbányászat, 
petróleum kutatás, kőszén- és opálbányászat ágazatait, lelőhelyek szerint cso
portosítva. Az összehasonlító gyűjtemény magába foglalta a külföldi mű- és 
építőkő-, valamint az ékkő és díszítőkő- és a magyar ékkövek és dísztárgyak 
készítésére alkalmas ásványokat és kőzeteket. A gyűjtemény töretlen fejlődése 
az első világháborúval megszakadt. Az országhatárok megváltozásával lecsök
kentek a kutatási területek, megváltoztak a kutatási tervek és lehetőségek.

A gyűjtemény második nagy gyarapodási korszaka 1951-ben indult meg, 
az ércbányászat újraélesztésével. Az ásvány- teleptani gyűjteményt új szempon
tok szerint, három egységre osztották. Teleptani-, magyarországi ásvány- és 
etalon gyűjteményre, mely a mai napig ebben a rendszerben működik. A gyűjte
mény gyarapítása napjainkig folyamatosan történik az Északi-középhegység, a 
Dunántúli-középhegység és a Mecsek ipari nyersanyagainak és ásványainak 
gyűjtésével. A jelen feladata, a több mint egy évszázad dokumentumainak 
adatközlése, a számítógépes adatbázisok létrehozásával, hogy a múlt adatainak 
felhasználásával a jelen és a jövő kutatásainak eredményességét elősegítse.
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