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OSLENYTANI VITAK (Discussiones Palaeontoiogicae) 2L (1973) Budapest, pp, 5-7.

A POST GRADUATE TRAINING CENTER REFRESHER
COLLOQUIUM IN THE FIELDS OF STRATIGRAPHY AND
MICROPALEONTOLOGY, 1971.

by

J. KONDA

The UNESCO Post Graduate Traimng Center in Vienna (Geolo-
gische Bundesanstalt) organized an Inter-Régiénal Refresher Colloquium in
the fields of Micropaleontology and Stratigraphy fér the members of the

previous years' courses.

A part of this Colloquium was organized -- under the auspices
of the Central Geological Office of Hungary - - by the Geological Survey of
Hungary, 2-9 of October, 1971.

The participafmg research workers were as follows:
H. HONNAPPA, S. A JAFAR, D.S. N. RATU and G. N. SAXENA from India;
D. KADAR from Indonesia; Dr.E. KAVARY from Iram S. K. AL-SHAIBANI
from lIraq; U. Z BILAL UL HAQ from Pakistan; J. KHOGA from Syria;
C. HELVACI from Turkey: A S. A. EL-DAWOODY from Egypm and
J. BENDECK-OLIVELLA from Columbia. The leaders of the participants
were Prof. Dr. H. KUPPER, ex-director of the Bundesanstalt of Vienna.
the organizer of the Vienna UNESCO courses. and geologist D. M. SCHMIDT.

The introductory "Address of Welcome" has held on behalf
of the Dierctor of the Geological Survey of Hungary (abroad at that time)

by M. FOLDVARI, Dr. Se. . head of the Laboratory Department.

In the course of the following three days lectures were held
by Hungérian research workers in the fields of diatomology, palynology,

foramimferology and bryozoology. and their methodological, stratigraphic
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and industriai aspects. The lectures were (in the order of their delivermg):

Micropaleontology in the Geological Survey of Hungary, by Prof.
E.NAGY, Dr. Se., Head of the Paleortdogical Section.

Paradoxes and Use of Bryozoa, by Dr. EDLVDICH.

Siliceous Unicellulars. Their Use for Faciology and Biostratigraphy,

by Dr. HAI"S Cand. Se.

Role and Importance of Pleistocene and Holocene Palynology, by

Dr. M. JARAI-KOMLCADI Cand Se.

Aspects of Nomenclature, Taxonomy, Ecology, Cenology, Climatology
and Faciology m Palynological Research, by Prof. E.NAGY
Dr. Se.

Comparative Palynology and the Paleoclimate of Bauxite Formation,

by Dr. F. Gt“"CZAN.

Palynological Practice in the Investigation tf Liassic Coal

Measures in the Mecsek Mountains, by Dr.]. BONA.

Foramimferal Studies on Miocéné Formations of Hungary, by Dr.

I. KORECZ-LAKY.

Eocéné Stratigraphy of the Dorog Basin, based upon Larger Forami-

nifera, by Dr. M. JAMBOR-KNESS.

Biostrafigraphic Importance of Cre™aceous Foraminifera in Hungary,

by Dr.M.SIDC”, Cand. Se.

Triassic Forammiferal Assemblages of Stratigraphic Value in

Hungary, by Dr. A. ORAVECZ-SCHEFFER.
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The members of the Colloquium presented 3 lectures:

Mid-Tertiary Formaminiferal Zonafion in India, by D. S. N. RAJU.
JOIDES Deep Sea Drilling Project (On board the R/v Glomar Challenger),
by U. Z. BILAL UL HAQ.

Microbiostratigraphy of Somé Upper Cretaceous and Lower Tertiary
Sediments in Egypt, by De, A. S. A EL-DAWOODY.

All the lectures were followed by active discussion. After
the discussions opportunittes for the laboratory work. studying the

materials, photographs and literature were providecl.

On the occasion of the Colloquium, in the organization of
the Hungarian Geological Society, Professor Dr.H. KUPPER held a lecture
entitled to "Methods of Study of Deep-Sea Cores! on 6. October.

During the three excursion days followtng the lectures, a
complete Mesozic profile (Simeg, Mogyor6sdomb), somé Neogene sections
and their industrial aspects (Sdmsonhdza Szurdokpispoki,

Visonta open pit coal-mine, the brick-yard and the new tile-works of Ejger)

and the Dorog Eocéné coal-basin were visited.

The participants became acqumted with the geology of the

visited areas and with somé historical and cultural highlights of Hungary as

well.
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MICROPALEONTOLOGY IN THE GEOLOGICAL SURVEY OF HUNGARY

by
Prof. E. NAGY, Dr. S\

Paleonrological work began in our 102 years old Instit'ute

immediafely after its foundafion.

In the field of micropaleontology the pioneer work was
started by the renowned first director of our Institute, Miksa HANTKEN
on Paleogene sequences of the Dorog coal basin. He had made the first
important steps in establishing a stratigraphic chronology.lI)ased on the
stratigraphic succession of small Foraminifera. HANTKEN als6 studied

the larger foraminifers, their microstructure and thus became a precursor

of microbiostratigraphic research.

In the 20 ~ century one ot the outstanding workers of micro-
/
paleontology was Béla ZALANYI. He had worked with ostracods. and became

one of the mternationally most renowned Hungérian paleontologists.

L. MAJZON worked in the Laboratory for Borehole Sample
Testing in the thirties. The lion part of his work consisted of studies on

small Foraminifera.

At present there are 4 groups in our Section. Of these. 3
are dealing with micropaleontology. Dr. Marta HAJ"S is workmg m the
group of diatomology. Palynological research is done by Dr. F. Gt“"CZAN
on the Paleozoic and Mesozoic. by Dr. L. RAKOSI on the Paleogene. |
am working on Neogene and two other collaborators are workmg with

Q.juz:ernary matéria!.
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The very important foraminiferology is represented by seve-
ral workers: Dr. Méria SIDfl (Mesozoic) - small forams, Triassic small
forams by A. ORAVECZ-SCHEFFER; Dr. M. JAMBOR-KNESS is working
with Eocéné larger forams; Miocéné small forams are studied by

Dr. I. KORECZ-LAKY.

Somé aspects of bryozoology are given by Dr. E. DUDICH.

We asked two palynologists from outside the Survey to lecture
to this Colloquium: Dr. M. JARAI-KOMLODE from the University of Buda-
pest and Dr.J. B"™NA from the Laboratory of the National Exploration and

Drilling Company,

I should like to thank them, as well as the other pariicipants,

for t i ur contributions.
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MIKROPALEONTOLUCIAI KUTATASOK
A
MAGYAR ALLAMI FOLDTANI INTEZETBEN

Nagy E.

Osszefoglalas

A 102 éves Intézet megalapitdsa Ota jelent6s Gslénytani kutatés
folyt. Az Intézet elsd vilaghirl igazgatdja, HANTKEN Miksa 1s foglalkozott
mikropaleontol6gidval. A XX. szdzadban a legnevezetesebb mikropaleontol6-

gusoknak egyike ZALANYI Béla. Ostracodakkal foglalkozott-

V74
Jelenleg harom mikropaleontoldgiai csoport van az Intézet Os-
Iénytani Osztalyan: Diatomakkal és Coccolithophoridae kutatassal foglalkoz6

csoport,
spora és pollen kutaté csoport.

kis és nagy Foramimférdkkal és Ostracoddkkal foglalkoz6

csoport.

14 mikropaleontol6gus dolgozik jelenleg Intézetliinkben.
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PARADOXES AND USE OF BRYOZOA

by
E.DUDICH

I. Paleosystematics Based on Ambiguous Skeletal Morphology

"Bryozoa' , a Greek term fér "moss animals™. given by
K. EHRENBERG in 1831. is a rather odd denommation fér a curious group
of multicellular invertebrates of minute sxze and of highly specialized
organization, somé of which grow onto colonies and even butid reefs of

considerable dimensions.

Having been classed with so widely different groups of the
animal kingdom as corals, brachiopods. worms, graptoliths and ascidia
nowadays they are generally recognized as an independent phylum siruated

somewhere between Protostomia and Deuterostomia.

The phylum Bryozoa comprises more than 150 families,

1200 genera. over 15.000 fossil and about 5000 recent species.

Unfortunately enough their t-xonomic subdivision involves
several features of the soft body e.g. the presence or absence of a
hydrostatic organ. the type of lacvae etc. , which are. of course. completely
useless for the study of fossils. As a consequence. the taxonomy of fossil
Bryozoa is kind of a labyrinthf a consfant battlefield of diverging opinions.

particularly so concerning the families and subfamilies.

The eldss Phylactolaemata, comprising freshwater bryozoans
with tentacles arranged in horseshoe-shaped manner around the mouth, can
be discarded easily, because they lack any solid skeleton. Only one single find

has been recorde j from the Cretaceous of Czechoslovakia (Plumatellites).
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The elass Gymnolaemata, wifh a circular row of tentacles around
the mou'ih, is characterized by the secretion of more or less solid, usually
ealcareous. extiernal skeletons. These reveal numerous morphological details.
which prompted the elaboration by enthusiastic research workers of an
embarrassing- diseoncertingly complex morphological termmoiogy nét to

be insisted upon here.

The five orders of the eldss, however, can be discerned surely
enough --in the case of at least tolerable conservation -- relying upon a

small number of morphological cba:E*i;tie«iThese are summed up in TablefU

Further complications arise irom polymorphism. This means
the presence of diversely shaped individuals withm the same colony. whieh
may result m serious doubts about the taxonomic position of somé (particularly

fragmentary) forms.

Due to these disheartenmg difficultles, bryozoans generally
are amongthe usually less favorized groups of fossils and paleo-bryozoologists
ara suspected to be nét too dangereous. but certainly irremediable mamacs,

an assump~ion which can nét be refuted convincingly, so let it be accepted

good heartedly.

2. Anatomy Interpreted by Mosaic Evolution

The bryozoan organism represents a puzzlmg peaceful
coexistence of primitive, secondarily differentiated and tertiarily reduced
anatomical features. E.g., they possess a most simple one-layered epidermis.

a highly developed nervous system, but no true respiratory or excretory system.

This ctrious State may have been produced by three factors by

the way of so called mosaic evolution. during which various part.s of the
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organism were developing in different ways.

1 - changing the freely moving vagile life to a sedentary, sessile one;
Ii - forming of colonies instead of solitary life;

iii - large relative surface favouring easy metabolism, due to the

conservation of minute stature.

The following generél tendencies are supposed to have been in vigour:

i - The individual organism called zooecium became more and more

simplified, with the reduction and rudimentation of somé organs;

ii - The organizaton of the colony or zoarium became more and more
complicated: a division of labour” has been established with specialized
individuals performing somé functions for the éntiré colony.

Such are: avicularia for mutrition, ovicella for reproduction, rhizoids

for fixation, etc. (This is the functional interpretation of the widespread,

buat by no means universal, polymoriphism.)

iii - The formation of the colony became more and more regular in the

geometrical sense.

iv - As for skeletal metabolism, a succession of more and more resistent
substances can be observed from the simple organic cuticula through

chitine and aragonite to calcite and even dolomitic calcite.

3. Astogeny Reflecting Two-Phase Phylogeny

1.
Bryozoans are hermaphroditic animals. that is, the male and

female sex cells develop within the same individual. From the'Gnion of the

gametes, a freeswimming (necto-planktonic) "cyphonautes” larva arises.

somewhat resembling the trochophora type. This settles, usually within
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24 hours. on a hard substratum, on a rock, a shell, or an alga stem, and
develops int6 the first zooecium of the colony called the ancestrula. This

on its turn develops by buddmg, that is by one kind of non-sexual reproduc-
tion, intd a colony or zoarium, thus representing a genetically pure cian.

The paradoxical fact is, however, that the ancestrula is in most cases nét
typical fér the given sepcies. it resembles to somé more ancient type.

The definitive orgamzation of the given species, with its eventual polymorphism
appears much latter in the course of colony growth called astogeny.

Following the example of EEHAECKEL s famous rule of biogeny, according

to which ontogeny, the development of the individual, to a certain extent repeats
or at least recalls somé phases of the phylogeny. or historical evolution

of the goup, the above fact may be aptly designed as the rule of astogeny.

During Earth s history, the first bryozoan was recorded irom
the Cambrian (Archaeotrypa FRITZ 1947).
It is assumed that five orders of Gymnolaemata were developed along
parallel lines from a hypothetic. solitary and freely moving ancestral form.

In the Silurian. already orders are known to have been present.

The tirst bryozoan virence period comprises Ordovician-
-Permian. It was characterized by the “competition" of two orders.
Trepostomata and Cryptostomata. Domination gradually passed from the
former to tae latter. This long period may be called the paleobryozoan
phase, somé representants of which occur in the Early Paleozoic of the

Szendr6 Hills and in the Permian of the Bikk Mountains in North-East

Hungary.

Atthe end of tde Paleozoic éra. the Cryptostomata
disappear; Ctenostomata and Trepostomata are but poorly represented.
The Tnassic. otherwise rich in reef constructing, carbonate secreting
organism. . is remarkably poor in bryozoans: one single family is known

to occur. (Vinellidae). This startling fact ma/ be interpreted biogeochemically.
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in terms of decrease in the carbonare metabolism of bryozoans. resulting

in reduced cfanees of fossilization.

The second prosperity or boom of Bryozoa, the neobryozoan
phase. began in the Laté Jurassic. During this period, the orders
Cyclostomata and Cheilostomata were competing with each other. The
species ratio shows a gradual shift in favour of Cheilostomata. This permits.
in the case of an assemblage rich m species, a first approximation of datatlon

by calculating the Cy lostomata/Cheilostomata ratio.

It is corious to note. that certam morjtiological phenomena.

inculding certam types of polymorphism, reappear during this second phase.

This two-phase progressive phylogeny is comparable with the
paleohellemte and neohellenite phawes of For&minifera phylogeny as defined
by WEDEKIND.

4. Non-Corallian Ecology and Intriguing Cenology

A common mistake among geologists is to attribute to
bryozoans an ecology, or environmental requirements. similar to that of
colonial or reei buildmg corals. Undoubtedly. there were eef-constructing
bryozoans. too, especially in the Permian, in the topmost Cretaceous and
n the Miocéné. Another likeness is that they. in fact, prefer well-oxigenated,

agitaied water.

However, they usually prefer shadow to strong light. and
live irom the seashore down ,nbathyal depths. nét only in warm, but

alsé in rather cool seas, somét imes in brackish and even in fesh water.
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Of course. and fortunately, there are amongthem steno-
thermic, stenohaline and stenobath species as well, which are good indicators
of a given interval of temperature. salinity, and depth, respectively. Taking
inté consxderation n6t a single species, but a whole assemblage. and the
dominance ratios, a fairly good approximation of the paleoenvironmental

conditions may be achieved.

E.g. . in the Upper Eocéné Bryozoan Mari Member of the Buda
Hills here in Budapest several bryozoan assemblages could be distinguished
(a total of more than siguty: species), in which -xicariation or substitution
phenomena were observed. I. e.. with varying depth somé species were

substituted by others of the same genus.

In quiet waters branching. tree-like colonies are common,
while lamellate. incrustmg forms are characteristic of agitated. turbulent
waters. Evén the shape of the same species may in iunction of the energy

factor.

Bryozoans are commonly assuciated with red, brown and green
algae (another mdicator of depth zonation). annelids, decapod crustaceans,
gastropods, echinoderms, and more rarely with brachiopods. Characteristic
paleocommunities or paleocenoses can be recognized which are, for the
geologist, traceable biofacies. E.g., in the same Upper Eocéné Bryozoan
Maris several such ancient life communities were distinguished and their
distnbution on sp.- ce and time established, in function of the nataré of
substratum, depth and distance from the seashore. They revealed strikmg
resemblances with present -day littoral and sublittoral associations of the
Adriatic Sea. In iunction of time, migration phenomena could be detected
and paleogeographic connections between Northern Italy. the Northern
Carpathians and the Transylvaman Basin could be ascertamed, adding a

new item to other argument.s.
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6. Techniques of Study: Traditional and Up-to-Date.

Traditional techniques of preparation include washing (in the
case of loose rocks) and thin sectioning (in the case of compact maris and
limestones). Clayey méatrix can be removed by the use of caustic potash
(KOH) or by Glauber”s salts, followed by careful soaking in slightly acidized

water.

A 3 to 5 percent hydrochloric acid (HC1) solution may help to

recover many a specimen irom solid rock.

As for the thin sections., two sections are needed always for
exact examinafion: a longitudial one, parallel to the surrection of growth,
and a tangential one, parallel to the surface of the zoarium. A thiird section,
called transverse, c.it at right angles to the longitudinal, is very useful in

studying stemlike forms.

Loose specimens of Tertiary bryozoans can be studied linzer
a conventional stereomicroscope. eventually tinted pink with a light solution
of red ink in order to bring out morphological details more clearly than can
be observed on the original matériai. F&r the preparation of thin sections.
they are to be embedded in Canada balsam or in acrylates, taking care for

adequate orientation.

The use of collodium or acetate films for the study of surface

ieatures is highly recommended.

Magnifications ranging from 10 to 100 are generally sufficient.
Polarization microscopy with crossed nicols is necessary for the study of

inner wall structures.

Modem methods of rather wide variety include X-ray photography,

0~ - 0N isotope thermometry, (by mass spectrometer). Ca/Mg ratio
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determmation, trace element analysis, and geometrical evaluation of the

zoarium.

Statistical methods arc applied as for any other group of mocrofossils.

Drawings and photographs should show both the external

morphology and the internal stucture of the zoarium.

7. Application in Faciology and Stratigraphy

From all that was said about their ecology and cenology, it
is obvious that bryozoans provide us a valuable tool for facies analysis.
An example is presented: the case of the Upper Eocéné beds cut in
oorehole Csv-18 in the southeastern foreland of the Vértes Mountains.
These represent a "missing link” in a chain of Upper Eocéné Bryozoa
occurrences situated from Nothern Italy through the Buda Hills to the
Carpatians and to the Transylvanian Basin. As seen in Table 2. the Upper
Eocéné age is clearly indicated by the assemblage. It could be deduced,
that sedimentation occurred in marine water of normal salinity, at first
at a depth of 20 to 60 m, later on somewhat deeper, at a maximum of about

100 m: after a slightly more argillaceous episode a regxession set in.

The stratigraphic value of bryozoans was pointed out as
early as in the first half of the 19th century by A. D’ ORBIGNY. In
1904. F. CANU elaborated a "scale" of bryozoans for the Tertiary of
South America. In 1922, the greatest of paleobryozoologists, R.S.
BASSLER, emphasized the stratigraphic importance of Bryozoa in the
Paleozoic of the United States, a fact soon supported and .onfirmed by

the praolce of the big American oil companies. In Europe, F.KAISIN
for the Devonian of Belgium, JROGER, E..BUGE and M. VIGNAUX for

the Neogene, M. LABRACHERIE and others fér the Paleogene stated

3342



21

the applicability of bryozoan assemblages (n6t of single species), in
microbiostratigraphy. In Hungary, a great pioneer of micropaleontology,
M. HANTKEN, first director of this Institute, reported on the Bryozoans of

the Buda Hills exactly one hundred years ago.
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Stratigraphic rangé of the bryozoan species

found in the Eocéné of Borehole Csv-18

A g e
Species
j E2 E3
Erisia edwardsii
Entalophora attenuata
Hornéra concatenata
Hornéra frondiculata
jMembranipora macrostoma
Onychocella angulosa
Steginoporella elegans
jStegmoporella similis
Orblitulipora lenticularis
Batopora multiradiada

Batopora rosula
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A BRYOZOAK PARADOXONAI ES HASZNA

Dudich E.

Osszefoglalas

Az UNESCO mikropaleontologiai-rétegtani tovdbbképzd tan-
folyam keretében tartott el6adasban a szerz@ attekintést adott afosszilis mo-
haéllatok rendszertananak egyes kérdéseir6l, a bryozodk anatémiajanak
mozaikevoluciéval értelmezhet6 sajatossagairdl, telep- és torzsfejlédésitik
jellegzetességeir6l, valamint 6koldgiai és conoldgiai érdekességeirdl. Ismer-
tette a fontosabb vizsgalati modszereket, bemutatta az alapvet6 szakiroda-
lom néhadny muvét, végul pedig a facilégiai és rétegtani alkalmazéast taglal-

va, magyarorszagi példakra hivatkozott.
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SILICEOUS UNICELLULARS. THEIR USE FOR
FACIOLOGY AND BIOSTRATIGRAPHY

by

The study of siliceous unicellulars is of mcreasing impor-
tdncé at a world-wide scale in geology and raw materials exploration.
particularly so in the case of sediments containing no other kind of
microfossils. By means of their investigation, the age and stratigraphic
position of several deposits could be established in Hungary, too, and

substantial assistance was given to geological mapping.

Siliceous unicellulars are to be found most likely in acidic
tuffs and tufites, or in "diatomites” accompanymg these. This fact is due
to the circumstance that these rocks provided the silica required for the

construction of the siliceous tests.

In 1922 H. POTONIE and in 1933 N. L. TALIAFERRO, m
a special study, taking int6 consideration all important diatomite
occurences from the Cretaceous to Holocene. established that diatomite
formation is a function of the local dissolution of volcanic rocks rich in

silica and poor in calcium.

In the Geological Survey of Hungary the siliceous unicellulars
are evaluated n6t only paleontologically, bat alsé from the point of view
of applied geology.

The immediate tasks are

-- to establish standard spectra fér the further compartive
study of diatomite deposits by the microbiostratigraphic

investigation of key sections;
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-- to decipher the genesis of the sediments, by means of the

e /aluation of sequences stratum by stratum:

- to establish the faciological and stratigraphic value of fossil

siliceous unicellulars, based on species determinations.

All siliceous unicellulars in quéstion live in, or at least are bound to, water.
Accordingly, the composition of the assemblages is controlled by the Chemical
and physical char-. cteristics of the given agueous médium, Light, temperature,
agitation, chemism of the water are decisive for the propagation of these
microorganisms. Changes in these provoke changes in both the sediments

and the assemblages endosed. Indirectly, these changes can be traced under
the microscope. Accordingly, conclusions can be drawn as to the changes

of climate, local temperature, salinity and impurities,

The most sensitive indicators of such alterations are the
diatoms. In addition, they are usually the most abundant both in species
and specimen. According to SHIMER and SCHROCK (1949), more than
20,000 species belonging to more than 600 genera are known.

The ecology of the accessory, minor groups
of siliceous unicellulars usually corresponds to that of the diatoms they

are associated with.

Faciological and microbiostratigraphic evaluations are
possible above all if one takes int§ account the whole assemblage, in

function of the sediments which has yielded them.

This synoptic investigation is prompted practically by the
circumstance that d iring the preparation of the rock samples, having
removed the anorganic mineral grains, the residue is constituted
essentially by several kinds of siliceous unicellulars. Such are;
Archaeomonas, Silicoflagellata, Ebruou, Diatomea, Phytolithia, Ra-
diolaria accompanied by fragments of siliceous sponges. It is a common
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case, however, that slightly chitinous tests of planktonic forms "inceratae

sedis" of characteristic morphological features als6 occur, These may be

of considerable stratigraphic value.

For drawing conclusions concerning the biofacies, the ecology
and biotopes of the occuring species must be known. This implies the study

of recent siliceous unicellulars.

In the evaluation of the ecological factors, one has to proceed
very carefully. The ecological valence and conservation 6f all species of the
assemblage must be taken int§ consideration. The factors are rather numerous.
such as salinity, pH, temperature, light, agitation. organic impurities, etc,
Unfortunately, for numerous recent species the toleration limits for each
factors and the morphological and other changes concomitant with their

variations, has nét been cleared.

We have to be aware. moreover, that the thanatocoenosis studied

by us is nét identical with any original biocoenosis.

Special deliberation should be given to the allochtonous and
autochtonous forms of the assemblage. Purely mariné or purely freshwater
sediments are biostratigraphically less important than the littoral and
brackish-water ones. It should be emphasized that decrease in salinity can
nét be deduced from the abudance of freshwater forms in mariné sediments.
As a matter of fact. rivers carry numerous freshwater forms intd the sea,
which perish in sea water, thus dominating just normally saline littoral
sediments. Decrease of salt content can be, however, inferred from the ap-
partion (immigration) of brackish - water flora, from the disparition and

morphological change of stenohaline mariné forms.

Avery important point is to evaluate the percentage of epi-
phytic and benthonic species, as far as possible distinguishing the allochtonous

species from the autochtonous ones, thus eliminating freshwater forms
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transported by rivers, or reworked irom fre~hwater sediments.

In my experience the florai assemblage of lagoons and brackish-
-water lakes is very well recognizable. of endemic character (e. g. Csakvar
basin and Hosszuhetény in the Mecsek Mountains). Decrease in fcaimity causes
decrease in species number. changes in ornamentafion of the tests and
apparition of new species. Complete desalination results in the disparition
of the marine assemblage. However. euryhaline species endure (e.g.

Coscinodiscus).

Shifting of the physico-Chemical equilibrium results in mor-
phological alterations of the diatom tests. creating innumerable varieties.
Quantitative (statistical) studies enabled us to State that with increasing
salinity the longitudinal axis of the brackish-water forms becomes longer.

In the opposite case. that is of decreasing salinity,. the same axis becomes
shorter the two ends of the cell show incision, while the central partbecome
enlarged (FOr mstance: Fragilaria construens, Diploneis interrupta, Navicula

elegdns. N. peregrina, N. hungarica, etc.).

Comprehensive studies have been published on the paleobotanical
and geological mvestigation of the more important diatomite deposits of
Eocéné, Oligocene and Miocéné age of the world. The pioneer work done by
Soviet, German, Japanese, Californian and Czechoslovakian research

workers was followed up by Hungéarian studies.

The region of Quarternary diatomology is the Atlantic,
Northern and Eastern Sea shore line of Europe. By means of offshore cores.
the direction of Pleistocene transgression and regression, the changes of
the shorelme and the gradual decrease of salt content in the Eastern 5ea

could be cleared up by German, Danish and Swedish scientists.

In Hungary important diatomites are known to occur in the
foreland and marginal basins of the mountains (Mecsek. Bakony, Vértes.

BOrzsény. Matras Bukk and Tokaj). (Fig. 1.) Tehir age varies irom Liassic
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through Oligocene. Miocéné and Pliocene to Holocene (Plate 1.).

Further studies should be done on Oligocene, Eocéné and
Cretaceous deposits in Hungary. These may result in important chronological
statements. ”Marker species'5, "guide fossils" of short haemeras my be
used fér stratigraphic datation down to age (stage). Inthe Tertiary, especially
in the Neogene (Plate 11.) even assemblages can be used fér detailed geochrono-
logical subdivision. down to zone. and even for long-distance correlation
with the neighbourmg countries (Austria, Czechoslovakia, Yugoslavia.

Roumania and the Mediterranean Sea).
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FOSSZILIS KOVAS EGYSEJTUEK VIZSGALATANAK FACIESIELZO ES
RETEGTANI JELENTOSEGE

Haj6s Méarta

Osszefoglalas

A kovas egysejtiek vizsgélata vilagszerte egyre jelent6seb-
bé valik a foldtani és az iparadgi kutatdsok kapcsan. Kiulondsen fontos azok-
nal az Uledékeknél, melyek egyéb fossziliat nem tartalmaznak, s ezért ré
tegtani helyzetuk, koruk bizonytalan. Segitségukkel hazank tertletén is mar
szamos'bredd6nek” vélt Uledék korat., rétegtam helyzetét sikerult tisztaz-

ni, s a foldtani térképezés szamos probléméjat megoldani.

A kovés egysejtliek elssorban savanyu tuféas-tufitos tledékek -
ben, vagy ezekkel kapcsolatban el6fordulé diatomitokban talalhatok, mert
keletkezésuk., elszaporodasuk feltételét, a hazuk, vazuk felépitéséhez szuk-
séges oldott kovasavat az Uledékgyujtékben tébbnyire e kdzetek jelenléte biz-

tositotta.

POTONIE 1920 -ban. majd TALIAFERRO 1933- ban kiilon tanul-
méanyaban - szdmbavéve a krétatdl napjainkig képz6dott minden jelentds dia-
tomafold el6fordulést - igazolta, hogy a diatomitok keletkezése mennyire

fuggvénye a kalciumszegény, kovasavdus vulkani kézeteknek.

A Rldtani Intézetben nem csupan 6slénytani, hanem alkalma-
zott foldtani szempontbol is értékeljik a kovas egysejtliek vizsgalati eredmé-

nyeit. E cél megvaldsitasa érdekében kozvetlen feladatunk:

L) hogy - egyes alapszelvények mikro és biosztratigrafiai feldolgozéasa-
val 6sszehasonlité alapspektrumokat szolgaltassunk a tovabbi diatomas

Uledékek vizsgéalatahoz;
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2. ) hogy az el6forduldsok uledéksorat réteg altozdsonként vizsgalva és a ma
radvanyokat statisztikusan értékelve megoldjuk az Uledékképz6dés gene-

tikajat

3.) hogy a faj-meghatarozasok alapjan megéllapithassuk afosszilis kova-
algak réteg ani és az egyéb kovas egysejtliek facies- és korjelz6 ér

tekat.

Az éaltalunk vizsgélt ko as egysejtliek kivétel nélkdl vizben vagy
vizhez ko otten élnek, ezért a vizne.x. mint élettérnek fizikai kémiai tulaj -
donsagai hatdrozzak meg a benntk kialakult tarsuldsok o¢sszetételét. A fény,
ah; aviz mozgasa, kémiai 6sszetétele donté szerepet jatszanak e mikroor-
ganizmusok elszaporodéasaban. E tényezOk valtozésai valtozast idéznek el6
az él6lenyek egyuttesében, az uledék szerves és szervetlen alkotdiban és
ezeket a valtozasokat észleljuk, kozvetve, a mikroszkdépban. Az id6jaras-
-valtozasok, hémérsékletingadozasok,, aradasok, a viz héfokanak, sotartal-
manak szennyezettség! fokanak valtozasai mind igen lényegesen befolyasol-

jak a mikrofléra-mikrofauna kialakulasat.

E fizikai és kémiai valtozasok legérzékenyebb indikatorai
a Diatomak, mert a k? as egy-sejt ek kozott faj és tdbbnyire egyedszamban
is a Diatomak a leggazdagabbak (t6bb mint 20; 000 faj és 600 genus ismert
(SHIMER et SHROCK 1949) ). Ezért nem véletlen, hogy a Diatomak okold
gidja a legtanulményozottabb. Mi is elsésorban ennek ismeretében vonjuk
le paieobotamkai k 5vétkeztetéseinket, annal is inkabb, mert a Diatomak
mellett a tobbi, a kézetben jarulékos elegyrészként el6fordulé kovas egy
sejtnek 6kolbgiaja tobbé kevésbé azonos azzal a Diatoma egylttesével,

melynek tarsasagdban el6fordulnak.

A kovés egysejtiek vizsgalat-lnak adatai, facioldgiai finomréteg
tani értékelésre els6sorban akkor alkalmasak ha nem elszigetelten egy-egy
kiragadott csoportot, hanem az Uledékben el6fordulé teljes marad,anyegyurtest

vizsgaljuk, az Oket bezar6 Uledék fuggvényében.
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A kovés egysejtiek teljes maradvanyegyuttesének vizsgalata
onként is kinalkozik, mert a k&zet feltarasa, preparalasa alkalméaval az
asvanyi organikus szemcséket eltavolitjuk, s az igy nyert maradék jelentds
része a kovés egysejtliek: Archaeomonasok. Silicoflagellatdk, Ebrudék.
Diatomak . Phytolitharidk valamint Radiolaridk és kovaszivacsok héj és vaz-
elemeinek halmaza. A maradvanyegyittesben azonban sok esetben elszér-

tan gyengén kovéasodott kitinhéju, de jellemz6 morfolégidju "incertae sedis

planktonformak is el6fordulnak. Ezek szerepe jelentds, szintjelz6 lehet.

Ahhoz, hogy a fosszilis maradvanyokbdl az egykori bioiacies-
re helyesen kdvetkeztethesstink,, nem elegendd a kézetmintdban eléfordul6
fajok meghatarozasa, hanem ismernink kell a kovas egysejtiek életmddjat,
életterét is. Ezért a fosszilis kovas egysejtliek kutatdsa a tdgabb értelem-
ben vett "diatomolodgia'sés ajelenkori kutatdsok = ’Aktualforschung” szoro-

san 0sszefuggnek.

Jelentésebb magyarorszagi diatomés Uledékek a Mecsek.
Bakony, a Vértes. Borzsony. Matra. Bukk és a Tokaj hegység el6terében
és peremi medencéiben fordulnak el6 (1. sz. abra), fels6-lidsz, oligocén,

miocén, pliocén és holocén korban (I. - Il. tdblazat).

A felsoroltakbdl kitlnik, hogy vizsgalatainkat els6sorban a Dia
torndk faciesjelz6 tulajdonsagaira alapozva és fokozatosan kiterjesztve az
idésebb hazai oligocén. eocén, majd kréta rétegdsszletek vizsgalatara is.
fontos kronoldgiai megéallapitdsokat eredményezhetnek. Vizsgéalataink alap-
jan a kihalt fajok els6sorban az un. rovid fajoltéju ;'vezérkovuletek” nagyobb
idéegységek, id6szakok, korok, emeletek elhatarolasara szolgalnak. A har-
mad- és negyedid6szakban nem csupan a vezerkoviletek, hanem a fajok tar-
sulésai is az Uledékek részletes geokronoldgiai tagoldsara (kor. emelet,
szint), s6t tAvkorrelaciora (Ausztria. Bulgéria, Csehszlovakia. Jugoszlavia,

Magyarorszdg, Romania), és telepek, rétegek azonositadsara szolgalnak.
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ASPECTS OF NOMENCLATURE, TAXONOMY, ECOLOGY. CENOLOGY.
CLIMATOLOGY AND FACIOLOGYIN PALEOPALYNOLOGICALSTUDIES

by
Prof. E. NAGY

Regular palynological investigations of informative naturé,
intended to support geological studies were started in the early fifties and
are still being conducted in the Geological Survey of Hungary, The

palynological research work comprises more or less the whole geological

time scale.

The results are aids for the geological mapping of the

respective terrinories.

In the following. the methodological approach should be
disscussed which may be of use fér other palynologLLs working in

similar conditions.

Paleopalynology has many difficulti.es. The importance of the
really good and clean sampling, the different maceration technics depending

on the natdré of the sediments should simply be mentioned here.

One of the most important items of palynological work is
the mdentification of the forms. Onaccount of the huge amount of the
samples examined, particular care is taken to register the results as

precisely as it is possible and to make as much photgraphs as possible.

The photographs have been made by the aid of conventional
light microscope only. To enhance comparisons. the final photos represent
1000 x magnification. Our slides are stabilized preparates which allow
investigators to carry out repeated analyses in ever fuller detail, The
microscope coordmates are also recorded for forms which are considered
to be worthy of attention.
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Morphological indentification is the basis of all further work.
The valid binominal nomenclature is used, according to the Rules of the

International Code of Botanical Nomenclature.

For the purpose of detecting eventual botanical affinities.,
conirontation with living plants is possible to a different degree in iuncti-
on of geological time, in inverse ratio with it. In the case of earlier
p-.riods one is happy if somé connection can be found betwen the fossii
disperse spores and somé major botanical taxa, perhaps with somé
macrorest. In younger periods of the Earthrs history in principle the

torms are nearer to the recent fléra; however this fact does n6t make

the study easier.

During the Tertiary several types of vegetation could be
established. It is difficult to point out the differences between these and
the recent fléra of the tropical and subtropical zones of the Earth. There
are many question marks left and naturally in the fossil relict assemblages

of spores and pollen grams there are even more problems,

Ecological and cenological considerations are of somé help

in this respect.

The author tried in many cases to determine biocenosis. In
somé cases it was nét possible to integrate somé spécimens with the

ecological type. Inthese cases there are two alternatives;

1.) these forms are allochtonous, or
2. ) their oekotype has been changed to another type. E.g.
warm climate species develop step by step a fléra of

a lower temperature demand.
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The found single or few specimens were alsé taken inté con-
sideration. The spore and pollen production of plants is very different.
Moreover, the differences in the circumstances of fossilization are als6
considerable, so every single specimen can be characteristic of an
association or facies ox'geological period. The author examined especially
for the Neogene the spores and pollen grains of recent species simuar to
the fossil ones. Utilizing the possibility of the identification. paleoecological
conclusions were drawn. In the author" s work on Upper Pannonian lignites
the changes of the paleovegatation, the paleocenosis, in time were described

with particular attention to the sedimentological variations.

In an other work from South Hungary (Mecsek Mts) the paleo-

floral patterns and paleoecological evaluations were established (Fig. 1-2.).

From the indentification the spores and pollen grains, from
the paleoecological and paleocenological results it is possible to draw

conclusions as to the paleoclimate (Fig. 3.).

The taxa used for paleoclimatological evaluations are but
rarely identifiable within present-day spores and pollens.The determmation
is considered successful only if the genera are identified. However, by the
aid of somé families. certain climatic conclusions can be drawn (e.g. Palmae.
Sapotaceae, Symplocaceae, etc.). There are als6 somé ub.quitous genera
which do nét allow a more precise estimation. In spite of the fact thai plant
remains are used first of all to evaluate the ancient climate, in the Miocéné
we are far from being able to apply directly in each cases the pnnciple of

actualism as it can be done in the Pliocene or Pleistocene.

By elucidation of botanical relations. mainly the temperature

demands are cleared.
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The conclusions drawn on the basis of the analysis of pollen
spectra helped only in the reconstruction of the local climate, although the
ancient vegetation was highly influenced by the microclimate. Our present

knowledge is nét sufficient for the evaluation of such details.

Changes of temperature can be due to differences in the height
above the sea level. Very often only a realistic evaluation is possible on this
basis. The author's researches, together with geological investigations.
contributed to paleogeographic reconstructions. It is supposed that there
was a mountam near the basm in the area studied. Thus the elements indicating

a colder climate are mterpreted as common highland elements of the subtropical

climate.

On the basis of the pollen analysis there was hardly any
possibility for estimating the precipitation conditions. At the same time
the Ephedra, llex species and Compositae forms were taken for representatives

of adrier climate.

As to the régimé of winds it was supposed, relying upon the
present-day conditions that what played a great role concernmg pollen
transport, could be the littoral or coexisting mountain-valley daily wind which
brought the pollen matéridi independently from the dominat wind int6 the
sedimentation basin. Of course. if the daily wind direction coincided with
the dominant one. it was able to bring the pollen grains from a very great
distance. This airmo ement assumed pollen transport even in lacustrine
phases. This hypothesis is justified by the fact that in the spectra pollen

grains of highland plants are constantly found.

The areas studied show a littoral position. Because of their
prescpposed State as a wide-spread Pliocene inner laké shore. they assured
a balanced climate for vegetation in the Laté Neogene, Inthe whodle Neogene

the generdl type of the climate was subtropical.
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A tropical climate is nof manifested anywhere by vegetation;
tropical fléréi elements are relatively few. Tropical flérai elements can
occur in subtropical areas as undergrowth (RUBEL 1930, pp. 69-70.), it
means that the presence of somé tropical species do nét absolutely indicate
a tropical climate. The author interpreted as tropical elements somé
Bryophytae (Anthocerotaceae), the represéntatives of Echinatisporites,
Polypodiaceoisporites and of the spores from the Cicatricosisporites and
the Gleicheniidites species, the pollen grains represénting the Cycadaceae
and Acmopyle, the Sapotaceae family, Jussiaepollemtes. Dipterocar-
pacearumpollenites species, somé species (edmundi, euphoni types) of

the Araliaceae family and of the Arecipites species,

An orogenic movement could be shown in the Matra
Mountams (north of Hungary) during the Pleistocene. As a consequence of
JASKIJTs investigations (1947), we can assume that during the Pliocene
the Matra Mountains were 400-500 m higher than today. Therefore, uhere
now we find the oak and in the higher regions the bee”*h zone, during the
Pliocene - if we take int§ consideration al--othe northern slopes of the
mountains - it was the habitat of pines of a more elevated area (NAGY

1958, p. 138 and p. 271).

Examining through the Petd'fibdnya adit the Upper Pannonian
brown coal complex of Méatraalja, it was possible to evaluate the so called
main coal-seam on the basis of 3 exposures and 2 boreholes. As the
palynological analyses involved only the coal complex and chiefly the
main seam, the climate results were much similar. Analyses of samples
taken of small vertical intervals or rather the results of detailed studies
(the intervals were generally of 20 cm) have shown that a finer evaluation
could be made. At the paleoclimatological evaluation of the brown coal
facies, we had to account undoubtedly with a special local climate. | could

distinguish four local climatic types:
a) the local climate of the marsh and fernwood,
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b) of the Coastal forest,
c) of the piedmont forest and that

d) of the higher mountain forests.

(NAGY 1958, pp. 126-130 and pp. 256-261.)

Fér the geologists one of the most important results is the
faciological conclusion. To this purpose, the planktonic organisms are
very useful whid, occur together with the spores and pollen grains in the

slides.

There are typical forms indicating fresh-water environment

(Ovidites ligneolus R.POT. , Terraporina quadrata BOLCH. , Pediastrum sp,).

There are fossils characteristic of marine waters as well:
Emslandia australiense (DEFL. etCOOKS.), Crassospnaera concinna

COOKS. et MAN. , Tytthodiscus sp., remains of forams (microforams).

Actynocyclus octonarius EHRBG. and Thalassiphora pelagica

EIS. et GOCHT fér example are indicative of brackish environment.

Starting from the ecological naturé of the known microfossils
one attempts to determine that of the new species. FOr example Savitrinia
miocaenica NAGY occurs with fresh -water species, or Margosphaera
velata NAGY with Tytthodiscus mecsekensis, indicative of marine

environment.

Comparing the palynological data with the results of forami
niferal studies, somé conclusions can be drawn as to the facies and to

redeposition. It is an other interesting and difficult: question.

The redeposition from the older layers was taken mto consi-
deratron which gives information about the circumstances of the formation

of sediments. E.g. in the Neogene materials of the Mecsek Mountains many
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Paleozoic -Mesozoic forms are found redeposited irom the Central Paleozoic-

. Mesozoic mass of the mountains.

Summarizmg the results of palynology somé biostratigraphic
conclusions can als6 be drawn. The florai patterns reconstructed from the
Mecsek Mts matéria! are useful fér local correlations in Hungary. At the
end 3 figures are given as examples of the biostratigraphic method sketched
abo”e,

1. Borehole H. 53 in Mecsek Mts. The forms haviig similar
morphological and ecological character were drawn togefher. The result

was: the possibility of biostratigraphic zonation (Fig. 4.).

2. A borehole from North Hungary (Alsévadasz No. 1.). Here

the species were drawn up in the order of their disappearence.

3. Borehole H.53 from Mecsek Mts where the chmatical
change can be seen in time scale from the Upper Helvetian till the Upper
Pannonian. This part of the diagram has the same character as that of an
other borehole in East Mecsek Mts (Komlo 120) and of other samples of

outerops from the West Mecsek Mts.
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A PALEOPALYNOLOGIAI KUTATASOK NOMENKLATURAL TAXIONCj MIAI
OKOLOGIAI, CONOLOGIAI, KLIMATOLOGIAI ES
faciolOgiai VONATKOZASAI

Nagy Laszloné

Osszefoglalas

A paleopalynolégiai kutatds néhany maddszertani vonatkozasu
kérdését targyalja a szerz6. Az anyaggyd(jtésen, laboratériumi munkan tal
menden a meghatdrozas, a morfoldgiai, botanikai azonositas nehézségeirdl
és fontossagarol esik sz6. Ezek pontossagdn mulik minden tovabbi tudomanyos
és gyakorlati kOvetkeztetés. A hazai palynolégiai kutatdsaink paleokli matol6-
giai zonak felallitdsat is eredményezték. Facioldgiai kdvetkeztetések - felhasz-

nalva az athalmozddast is - kuléndsen fontosak az ipari kutatdsok szdméra is.

A levonhat6 biosztratigrafiai értékelés a geologiai térképezés-
nek ad komoly segitséget. Természetesen a palynoldgiai értékelés egyutt
torténik a mikro- és makropaleontoldgiai. uUledékfoldtani adatokkal. Harom

neogén rétegekbdl készult diagrammon személteti a szerz6 a kilonbozé értéke-

Iési lehetdségeket.
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PALYNOLOGICAL PRACTICE IN THE INVESTIGATION OF
LIASSIC COAL MEASURES IN THE
MECSEK MOUNTAINS

by

In the Mecsek Mount6il)# irom ihe Laté Permian up to rhe
Cretaceous a practically jnintermitted sedimentation occurred. After
E.NAGY the sedimentary rocks formed duringthis interval belong int6 two
major cycles. The earlier cycle is Laté Permian Rhaetian. and the later
one Jurassic - Cretaceous. Theearltest. Continental part of the lattér cycle
is the lowermost Jurassic coal-bearmg sequence of 200 to 1200 m in thickness.
which develops continuously from the underlying 150 to 200 m rhick Rhaetian

sediments of fluvial. deltaic and lacustrine facies.

The above mentioned facts determine the atms of paiynolo

gical studies on the Lower Jurassic of the Mecsek Mountams, as foliowsr
1. ) Approximative determmation of the degree of carbomzatiom
2. ) Designation of the Triassic/Liassic boundary:

3. ) Separaiion of the fossil swamp zones and correlation of

the coal seams:
4. ) Outlining of the paleogeography.

1.) Approximative determination of the degree of carbonization

The Lower Jurassic coals of the Mei. sek Mountains are varied
from palynological pomt of \iew. In the centi al part ot the toal itéld region

(m the Koml6. Méaza-Sourh and Tornacaralja South area.f seams rich in
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pollen-grains are present. The here mined coals are of high volatile content.
In the Southern coal-fields (i.e, at Pécs, Vasas, Hosszuhetény) the seams are
free irom pollen mat.erial, Here the degree of carbonization is equal to, or
higher than that of the fat coals. The same holds true fér certain northern
coal-fields (e.g. Szészvéar. Csaszta, Méaza. Tornavéralja). As suggested

by NEMEDI-VARGA. Z. the high degree of carbonization as well as the
vitritiacdon of the pollen exine in the lowermost Jurassic coals of the Mecsek
Mountains can be due to tectonic stresses rather than to sediment-pressure.
As metallurgical coke basic materials. the high volatile coals of the pollen-

-rich seams are the most valuable.

2.) Designation of the Triassic/Liassic boundary

While the coal seams of the Pécs area - due to the high degree
of carbonization - yield no spore and pollen matériai, the underlying Upper
Triassic rocks occasionally yield numerous sporomorphs. The preservation
is in the most cases poor, buat the Upper Triassic florai character of the
Mecsek Mountains is determinable even on the basis of the fragmentary
specimens. Awell determinable Upper Triassic pollen association has been
found in the underlying rocks of the Nagymanyok coal-field, The standard
matériai derives from Boreholes P. 28 and P, 39. The sequence devdoped here
represents the Upper Triassic reference section for the Mecsek Mountains.
During the studies it was proved, that in the Upper Triassic certain spore
and pollen forms appear which are missing in the coal seams, but reappear
in their hanging wall. The hitherto determined Upper Triassic and Lower
Liassic flora consists of altogether 128 forms, Among those 45 forms are
confined to the Upper Triassic and 38 to the Lower Liassic, while the rest can

be found both in the Triassic and Liassic.
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In the Upper Triassic the highly sculptured spores and pollens
are more common as in the Lower Liassic, The ephedrids are found in the
Triassic only, suggestmg more arid climate for the Laté Triassic as compared

to the Early Liassic,

3.) Separation of the fossil swamp zones and correlation of the coal seams

On the hasis of palynological studies three well separable
swamp zones can be distinguished within the Lower Jurassic coal-field region
of the Mecsek Mountains, These following swamp zones occur in superimposition

as well as juxtaposition,
a. ) Deep-swamp zone, mainly allochtonous (high-land) pine pollen grains,

b. ) Shallow-swamp zone, mainly with allocht onous (high-land) pine pollen

grains and Calamospores,

c. ) Forested-swamp zone, mainly with fern-spores, pteridogperm
pollen grains and Inaperturopollenites reissingeri,
This is considered a gymnosperm pollen grain, belonging to the
family Palyssiaceae or Podozamitaceae. This zone is the most
extended and commonest type in the Mecsek Mountains5 Lower

Jurassic coal-fields.

The zonal differentiation of the swamps is indicated by the pollen and spore
enrichment, as shown in Fig. 1. The coal-petrological investigations by
Mrs, A. PAAL proved that the coal-petrological and palynological changes

are correlative, Accordingly, the two methods can be checked by each other,

The deep-swamp, shallow-swamp and forested-swamp zones
are characterized by specific features, By close sampling vertical and
horizontal changes are traceable, The palynological data suggest identical
flérai associations through the whole coal-bearing sequence (Hettangian -

- Lower Sinemurian). This is supported by the coal-petrological studies too,
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This Is why correlation is difficu.lt. The iew spores and pollens confined to
certain seams are too sporadical for uséful correlation. However. xn ceria
coal seams the rario and order of the strip types is determined and wxthin
limited area these are characferistic. Similarly charactériStic is the
succession of the pollen furas due to facies changes, The genetic diagram of

two neighbouring shafts is usually identical.

4.) OQutiint. of the paleogeogiaphy

The main problem is the position of the land masses on which
the Upper Triassic - Lower Liassic fléra of the Mecsek Mountains extisted,
Although the pollen anaiitica] data are insufficient: fér an exact reconstruction,

the availabie facts aliow us to outline somé affinities of the Mecsek Mountains

fléra.

To the West irom Hungary the Upper Triassic - Lower Liassic
fioras were studied in detail. The Triassic fléra of the Eastern Alps is known
from the works of KLAUS (1969), the German Basm was studied by SCHULZ
(1967). MADLER (1964), RELS4ANGER and LESCHIK (1955). The résil;-, of
the studies on the Késsen Maris (Rhaetian, uppermost Triassic) were described
by VENKATACHALA and GC"CZAN. The Karman assemblage of Borehole Mesteri
I. was published by E. HUTTER (1964). The presenf writer studied coal samples
deriving from the Gosau Liassic and Upper Triassic materials from Boreholes
Many-24. Many-52 and (more recently) from Borehole Vallus-3. The data sug-
gest: thai the Upper Triassic of the region to the North of Laké Balaton contains
many spores and pollens which are common in the Germéan and Austrian areas, '
For exanple the species of Gramdoperettlat ipolhs. Aratrisporire®
DabinasporiteS; Ovalipollis ovalis. Triancoraesporjtes. pme pollené
Camerosporires. Eu/onalospornes and Dupllcosporitea ilutje .pores and
pollens are missing in the Upper Triassic and Lower Liassic of the Mecsek

Mountains, as well as in the Upper Triassic and Liassic of Schonen (Sweden)
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and irom the Liassic of Eastern Poland. The pollen fléra,s of the latter reg’ons
are known pr ncipally from the works of MALJAVKINA (1953), N1LSSON (1958)
and ROGALSKA (1954, 1956). The resemblance between ihe polish, Russian,

Swedish floras and the fléra of the Mecsek Mountains is strikmg. Lnconclusion,
there was no florai exchange between the Bohemian Mass and the Rhodope Mass

durxng the Laté Triassic and the Early Liassic.

The region of the Balaton Highland and the Keszthely Hills was
mfluenced by the vicmity of the Bohemian Mass iitring the Laté Triassic.
The Mecsek Land and the Bohemian Mass were separated by a Consolidated
sea, forming an mpenetrable barrier for the graniferous plants. According
to the paleogeographical map of ENAGY, the axis of this sea branvh exfended
roughly along the line of Laké Balaton, then curved to the North towards Zakopane
in Poland, and probaly continued in hrotd branch towards Sweden. If is
supported by the paleogeographic maps of Poland, although the tracing of the
connection is doubtful in the Carpathians, On the eastern Coastal region of
this sea-branh existed a fléra very similar to fhat: of the assemblage of the

Upper Triassic  Lower Liassic of the Mecsek Mountains

During rhat: time the Rhodope and the Podolian Mass were in
flérai connection wifh the Russian Platform. Between the Russian Platform
and fhese large islands repeated flérai exchanges existed, The Bohemian
Mass, however, was isolated from these latter, and flérai exchange did nét

cccur. nét even by the way of islands.

The possibilities of the floralisolations and migraiions are

sketched in Fig, 2.
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Fig. 1.
The principle of pollen and spore enrichment and differentiation.

Legend: A.j Atmospheric spore and pollen supply, B,; The majority
of the falling spores preserved, C.. The majority of the

falling spores destructed.



Fig. 2.

Paleogeographic sketch map indicating the fl6rai connections
of the Mecsek Mountains
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FORAMINIFERAL STUDIES ON MIOCENE FORMATIONS
OF HUNGARY

by

LKORECZ-LAKY

The large-scale drilling made fér exploration and mapping
purposes provided an oppotunity to study the Miocéné microfauna in Hungary,
On the basis of the stratigraphically important Foraminifera species and
foraminiferal assemblages the Miocéné can be divided int§ st.ages, horizons

and facies. (Table I,)

The Oligocene rocks are overlain by the Eggenburgian (Bur-
digalian) terrestrial variegated clay, then marine clay-marl, sandy mari
and fine-grained sandstone beds. These latter marine beds contain a relatively
rich Foraminifera fauna of 96 determinable forms (NYI’RéquG7), In the fauna
the genera Cibicides, Globigerina and Nomon are present with the greatest
species number. Regardmg the specimen number. the bulimmids, cassi-
dulinids and the species Robulus mornatus, Rota”*a beccarn, Globigerina
woodi woodi, Globigerina ciperoensis ciperoensis and Gl, ciperoensis
angustiumbilicata are dominant. The faunal constitution coincides with that
of Southern Slovakia and the Burdigalian beds of Eggenburg. Characteristic is
the minute size of the specimens. indicative of the sandy facies rather than
the salt-content. The microfauna is completed by several sponge-spicules,

echinoderm spines and small fish teeth,

The depostits of the Ottnangian (Lower Helvetian) are represented
by rhyolitic tuffs (the so-called "Lower Rhyolitic Tuffs"). brown-coal measures
and Cardium-bearing clay-marl beds, Foraminifers of greater specimen and
species number occur only in these latter. Cardium-bearing beds. Here two

Foraminifera horizons (lower and upper) can be distinguished, The lower
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horizon yxeids exclusxvely benthonic forms, Le. rotaliids, nonionids and
Elphidium. while the upper is characterized by the planktonic bolivinids,
globigerinids and Cibicides. In the unproductive intercalations of the coal
measures fragile agglutinal:ed forms of the genus Miliammina can be found,

indxcatxng the facies only. without age-determining value.

The rock-types of the Carpathian (Upper Helvetian) -- the
Oncophora-sand, the Chlamys-bearing sandstones and the Schlier beds --
are rxch in Foraminifera. Inthe Schlier beds a biofacies containing mainly
benthonic, an other yielding agglutinated (particularly trochaminids), and a

third, rich in planktonic forms can be distinguisbed,

The most characteristic elements of the benthonic assemblage

are the species Uvigerma graciliformis, Dyocxbicides biserxalis.
Plectofrondicularia diversicostata, Robulus inornatus, Amphinxrphina haueriana.
In addition several specimens of the genera Dentalina, Cibxcxdes, Bulimma;
Spiroplectammina and Bolivina complete the assemblage. In the horizon rich

id planktordc eieiuenis all of the above mentioned forms can be found,
complementary are the species Globxgerxna woodi, GL foliata, Gl, juvenxlis,
GL concinna, Gl. apertura, Gl. bulloides and Globorotalxa acostaensis.
The mmute-sized forrna -of this assemblage can be found als6 xn the Oncophora-
sands. Inthe microfaunas of the Carpathxan rocks sponge-spicules and skeleton-
-portioru;, occasionally with great profusion are present, The association

is completed by echxnoderm spines, rare fish remains and radxolarians.
This type of Carpathian sedxments are exclusxvely known to N-NE of the

river Danube line. To the South of this line an other facies, the so-called
"Fish-scale clay-marl" is represented. Foramxnifers (e,g. Globigerina
bulloides, Rotalxa beccarii) in this Fish-scale clay-marl can be found in
the ingressive intercalations only. On the other hand, the gireat profusion

of sponge-spicules and skeleton portxons, fish remains and radiolarxans

are characteristie. The uppérmost member of the Carpathxan xs the pumiceous.
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biotite-rich rhyolitic tuff overying the Schlier beds, This tuff-horizont is known
as the "Middle Rhyolitic Tuff" in Hungary. Within the rhyolitic tuffs only the

clayey strata yield scarce microfauna (Rotalia beccarii, NetiongrEooSum).

The volcanie tuffs are overlain uncomformably by the sediments
of theBadeiien (Tatdmon). In the clay-marl beds of the Lower Tortonian the
Foraminifera fauna is constituted by a mass of planktonic elements and the genera
and species of the famiiy Lagenidae, Here first appear OtfcuUna universa and 0.
suturalis, the species which are dominant together with Globigerinoides tri-
lobus, GIl. quadrilobatus and Gl. rubra in the assemblage, With smaller specimen
number the species Globigerinoides bisphaericus, Globigerina drury, Gl,
diplostoma, GL glomerata, GIl. bollii and Globorotalia seitula are represented
in the fauna. The species Globoquadrina altispira. G. conglomerata, G. gdobosa
and G. dehiscens are als6 present. Beside the planktonic forms the benthomc
elements are alsé of greater quantity. The predommance of the

species of the family Lagenidae is characteristic.

Durmg the basinal deposition of the Lagenidae beds, in the near-
-shore areas the Leitha limestone was formed. In this pecuiiar near-shore
complex ime grained sandstone, sandy mari, crumbly to massive limestone
beds alternate. In the near-sfrre sediments of the Lower Tortonian, in the so-
-called "Lower Leitha Complex" the species Amphistegma haueriana,
Heterostegina costata, H, granulatatesta and H. papyracea gigantea are
characteristie, Additionally other Tortonian forms, i. e, the species
Asterigerina planorbis, Elphidium crispum, Siphonma reticulata. LMgérina
pygmoides etc. are alsé present, The microfauna is completed by bryozoans,

lithotham da and echinoderm remains.

In the Bakony and Mecsek Mountains onto the Lower Tortonian
clay-marls or the Lower Leitha Complex succed brackish-water, fresh-water
beds containing brown-coal measures. In these sediments certain euryhaline

species are present with small specimen number (Rotalia beccarii. miliolids).
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Overlying the brown-coal measures follow the shallow-water Corbula-Turritella-
-bearing beds of the Upper Tortonian. These have been divided intd three parts
on the basis of the Foraminifera. In the immediate overlying beds of the brown-
-coal measures the buik of the fauna is represented by the species of the genus
Rotalia, therefore it is named "Rotalia Horizont". Characteristic species are
the Rotalia beccarii, R. papillosa, Pyrgo inornata, P. clypeata, P. simplex and
Elphidium crispum, Above the Rotalia Horizont due to the increasing trans-
gression, fine-grained, clayey sediments succeed, The typical feature of its
rich foraminifer fauna is the presence of the agglutinate forms, but additionally
numeros calcareous and planktonic elements als6é can be found. These beds form
the the "Spiroplectammina Horizont", with the characteristic Ammodiscus
miocenicus, Philopsammina adanula_, Ph. hungarica, Haplostiche rudis, Sigmoilina
celata, Martinottiella communis, Textularia agglutiuans, Spiroplectammina
carinata, Sp, deperdita. Sp, scaligera, Globoquadrina posonensis, Globigerina
microstoma, Gl. eamesi. Globigerirmats rubra, Adelosina laevigata,

Ptychomiliolma separans species.

The Foraminifera assemblage of the Uppermost Tortonian is
characterized by the profusion of the species of the family Bulimmttd6o. In
the fauna of this "Buliminidae Horizon" the species Uvigerina tenuistriata.
U, venusta lieringensis, Bulimina elongata. B, pupoides, B, buchiana,
Cassidulina oblonga, Bolivina dilatata and Globigerina bulloides occur in

great specimen number.

The heteropic, near-shore facies of the Corbula-Turritella
bearing complex divided int6§ Rotalia. Spiroplectammina and Buliminiade
Horizons is the Upper Leitha Complex. Characteristic rock-types are the
Bryozoa-Ditrupa- and trace-fossil-bearing sands and sandstones, The
determinable Foraminifera fauna of the sandy beds of the Upper Leitha
Complex consists of Borelis mel6, Peneroplis planatus. Dendritina ele-
gans, D, haueri, Vertebratina foveolata and Spirolina austriaca, On the
basis of the diLerent Foraminifera assemblages, the Lower and Upper

Tortonian Leitha Limestones can be easily distinguished-
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The brackish-water sediments of the Sarmatian succeeds conti-
nuously onto the Tortonian. The boundary can only be drawn on the basis of
paleontological studies. In the Sarmatian of Hungary the following facies can

be proved by means of Foraminifera:

Miliolidae facies in the clay-marls of the basal Sarmatian.
In the fauna the genera and species of the family Mili-

olidae are dominant.

Cibicides facies is characterized by the profusion of the

species Anomalina badenensis and Cibicides lobatulus.

Ammomarginulina facies with the species of the genera

Ammomarginulina and Ammobaculites.

These assemblages. constituted by thin-shelled. agglutinate forms lived
in near-shore. brackish-water basins, which were occasionally connected

with the open sea,

The Nodophthalmidium facies is known from sandstone and
mari beds. Besides the species Nodophthalmidium sarmaticum and Articulina
probléma the genera Meandroloculina and Nubecularia can alsé be recognized.
The genus Nubecularia, characteristic of the Russian Middle Sarmatian
(Bessarabian), marks rather the facies. owing to its affinity to calcareous

sediments.

The Rotalia beccarii facies is characterized by the great
specimai number of the nominate species. Remarkable is the minute size

of the rotaliids, probably due to somé derease in salinity.

N&maatgranosum facies. In the clay beds the species Nonion
granosum itcurs in great spécimét: number. The faunal assemblage is
completed by the species Elphidium crispum, E. hauerium, Rotalia

beccarii and somé miliolids.
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These latter thr®e foraminiferal facies are characteristic of the basinal

development of the Sarmatian,

The above mentioned listings do n6t mean succession, because
the facies occur alternatingly or m reverse order. too, On the basis of our
studies the Nomon granosum facies can be usually found in the upper, the
Nodophthalmidium facies in the middle, and the Mtliolidae facies in the lower

part of the Sarmatian.

The Sarmatian near-shore sediments are represented by Milio-
Ima- and Cibicides-bearing. oolitic limestones. and subordinate calcareous

maris.
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FORAMINIFERA VIZSGALATOK MAGYARORSZAG MIOCEN KEPZODME

nyeibol

Koreczné Laky 1.

Osszefoglalas

Magyarorszag miocén 6sszlere a rétegtani szempontbél fontos'
Foraminiferdk és Foraminifera egyuttesek alapjan emeletekre, szintekre és

faciesekre tagolhato.

Legid6sebb miocén lerak6dasaink a burdigalai (eggenburgien) emeletbe sorolha
t6 tengeri anyagmarga rétegek, viszonylag gazdag Foraminifera faunat tartal-
maznak. A fauna 0sszetétele megegyezik a dél-szlovékiai, valamint az eggen-
burgi rétegek azonos koru faunajaval.

Az alsO-helvéti (ottnangien) emelet Uledékeit riolittufa (u,n, alsoé riolittufa).
barnakészéntelepes 6sszlet és Cardiumos agyagmarga képviselik. Foramim-
ferak nagyobb faj- és egyedszamban csak a Cardiumos 6sszletb6l mutathatdk

ki.

A fels6-helvéti (karpatien) emelet képz6dményei  Oncophords homok, Chlamysos
homokkd és slir rétegek - Foraminiferdkban mar igen gazdagok. Kimutathato
egy agglutinalt hazu, fé8leg Trochammmakat tartalmazé., egybentoszban és egy
planktonban gazdag biofacies. Az emelet képz6dményéi ilyen kifejlédésben a
Duna vonalatol E-EK-re ismeretesek. A Duna vonalatél delre mas iay&es. a
halpikkelyes agyagmarga képviseli. gyér Foraminifera faunaval. Az emelet

zarétagja a biotitos, horzsakoves kézépsé riolittufa.

v
Avulkani rétegekre diszkordansan telepiil als6-tonbn (bademen)
képz6dményeket gazdag Foraminifera tarsulas jellemzi. Itt jelennek meg el§
szO6r az Orbulina fajok. A lebeg6 forméak mellett jellemzd a Lagenidae csalad

fajainak vezet6 szerepe. Amig a medencékben a Lagenidaes Globigennés
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rétegek rakodtak le, addig vele egyid6ben a peremi részeken a lajtamészk6é
jellegzetes partszegélyi képz6dményei ( homokos méarga, finomszem i homok-
k6, laza és tomott mészko) telepultek. Jellemz6 Foraminiferdi az Amphiste-
gindk és Heterosteginak, A Bakony és a Mecsek-hegység tertletén az alsé-
-torton képzédményekre barnak&széntelepeket tartalmazo6 csdkkentsosvizi,
édesvizi rétegek kovetkeznek. A barnakészéntelepek feddjében fels6é torion
(bade len) Corbulas-Turritellas agyagmargarétegek telepiilnek, melyek
Flaraminiférdk alapjan 3 szintre (Rotalitds, Spiroplectammmas, Bulimini-
daes) tagolhatok, Heteropikus faciese a peremeken a fels6 lajtamészké,
melynek Njellemz§ alakjai a Borelisek, Peneroplisok, Dendnrindk. A Forami-
nifera fauna kulonlegessége révén az alsé- és felsé-torton lajtamészkdvek
jol elkuldnithetdk,
A szarmata emelet csokkentsdsvizi rétegei Uledékfolytonossaggal teleptlnek
a torton osszletre. Az izopikus faciesu rétegek elkuldnitése csak az Gslény-
tani vizsgalatok alapjan lehetséges. igy a szarmata dsszleten beltl Miliolidaes,
Cibicideses, Ammomargmulmas,N idophialmidiumos, Rotalia beccariis, Nonion
granosumos és Elphidiumos facies mutathaté ki. A szarmata emelet medence-
peremi Kkifejlédéseit Miliolmas, Cibicideses és oolitos mészkdvek, alarendel-

ten mészmargak képviselik.

A magyarorszagi miocén képzédmények Forammiferas tarsu-
l4sairdl eddigi vizsgélataink alapjan ezt a képet tudtuk kialakitani, mely a

tovabbi kutatasok soran még teljesebbé vélhat.
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EOCENE STRATIGRAPHY OF THE DOROG BASIN,
BASED UPON LARGER FORAMINIFERA

by
M. JAMBOR - KNESS

The author has been studying larger Foraminifera since nearly
10 years in the Geological Survey of Hungary, Eocéné stratigraphy being based
on the larger Foraminifera , their study is of practical importance partly for
geological mapping (i.e. to distinguish stages and horizons) and partly for the
raw matériai exploration (e.g, in the Dorog Basin below the Nummulites
subplanulatus horizon of the Ypresian practically always can be found the brown
coal-bearing member of clays, non-fossiliferous sands, sandstones or

freshwater limestones.)

Eocéné deposits are exposed in a considerable part of
Hungary: in the Transdanubian Central Mountains, in the Naszaly Hills on
the left bank of the river Danube and in the foreland of the Bukk Mountains,
As revealed by oil, water andcleep-structure drilling, buried Eocéné rocks
are present in almost the whole Transdanubia and in the Central part of the

Great Hungarian Piain.

The present paper is a brief survey of the larger Foraminifera

of the Dorog Basin and a summary of the stratigraphic succession of stages
and horizons based on the larger Foraminifera species, This succession, with

minor modifications, has been the basis of the Dorog Basin Eocéné stratigraphy

for 100 years.

Evén in the present days, the Dorog Basin Eocéné stratigraphy
is relying upon the stratigraphic data by HANTKEN (1871) and ROZLOZSNIK -
- SCHRETER - TELEGDI - ROTH (1922), enlarged with recent contributions

(Table L), This stratigraphic subdivision is shown on the left side of Table I.
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By the side of this column is placed the idealized section of GIDAI (1969).
All the formations figured here, with the excep: ion of the
Nummulites subplanulatus-bearing clay-marls are exposed in the area,

The local, relatively thin Upper Lutetian brown coal-bearing member is nét

developed here.

In Table I, somé thinner beds are represented jointly, relying
upon thexr faunistical and litholggical similarities. On the right side of
Table I, is shown the Nummulites zonal succession, and the middle portion
presents the verti- al rangé and the quantitative distribution of the larger

Forammifera species kiowi from the Dorog Basin.

The larger Foraminifera are grouped according to the succession
of their appearance. The thickness of the lines indicates the abundance, the iffghi
the'/'crdeaf ra've'di the respective species (e.g. the rangé of the Nummulites
striatus extends from the Middle Lutetian up to the Lower Priabonian). On
the right side of Table I, the planktonic foraminiferal zones of the Dorog

Basm, after L. ZILAHY-VITALIS (1967) are als6 shown.

In Hungary, the most common bedrock of the Eocéné is Upper
Triassic Dachsteinkalk. Locally, as in the Bajot area, the Eocéné overlies
Jurassic limestones or cherty sediments, while in other places as in the
Labatlan region, Lower Cretaceous maris. Owing to the unconformity, the
stratigraphic hiatus and the lithological difference as well, the Eocéné and

the Mesozoic rocks can be easily distinguished.

Before star ting the review of the lowermost Eocéné it should
be noted that the subdivision esteblished by ROZLOZSNIK - SCHRETER -
- TELEGDI - ROTH (1922) has been somewhat modified. Thus the
Spar >.a constituting the earliest age of the Paleocene according to the
previous authors, is regarded here, on the basis of their positions in comparison
to foraminifer-bearing Ypresian sediments, as the earliest portion of the
Lower Eocéneé.
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LOWER EOCENE

Sparnacian Stage

1.) Vari egated clay, sandstone, freshwater limestone member:
underlying the brown coal-bearing member. Deposited under
terrestrial conditions. The variegated clays are non-fossi-
liferous, and the mollusc fauna of the freshwater lime stones

indicates the facies rather than the age of the sediment®

2. ) Brown coal-bearing member. It comprises freshwater limestone”™
and brackish-water mari mtercalations, and can be divided
mto numerous facies-areas within the basin. The thickness
varies betwen 10 and 20 m. comprising 3 to 7 coal seams.
In the freshwater limestone intercalatiops the gastropod
species Bithynia carbonaria MUN1ER CHALMAS occuxs in

great profusion in somé places.

As it was mentioned above. the brown coal bearing member and
its underlying rocks. both lacking diagnostic fossils. are ranged mto the

Sparnacian. on the hasis of their position m the sequence.

Ypresian Stage

The brown coal deposition of the Sparnacian was éndecl by a
transgression changingthearea int6 brackish-water lagoons. Then these
lagoons were overflooded by the sea and so an open sea connection came
mto being with the lagoons of the surroundmg area. This first mariné period
of deposition lasted till the end of the Ypresi an. The characteristic shallow

-water mariné sediments of the Ypresian are ranged mto the
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3.) Nummulires subplanulatus and Operculina-bearing clay-
marl member. This includes the N. subplanulatus and
N. anomalus - N. subramondi horizon, and the Globorotalia
pentacamerata Zone, respectively. The mainly clay-marly
member contains in its lower part alternatig brackish-water
and mariné beds of 10 to 20 centimetre in thickness. The
middle and the upper part were deposited in shallow water.

Maximum thickness is 120 metres.'

In connection with this shallow-water member the new record on
the larger foraminifers.1 assemblage yielded by the upper part of the Operculina-
-bearing clay-marls of ROZLOZSNIK - SCHRETER - TELEGDI - ROTH (1922)
is worthy of mention. This fauna is ranged intd the Upper Ypresian and
designated to the N. anomalus - N. subramondi horizon. This is delimited
from the somewhat older, bat als6 Ypresian N. subplanulatus horizon by a

thick, p ctically unfossiliferous portion.

MIDDLE EOCENE

Lutetian Stage

The Laté Ypresian - earliest Lutetian regression is indicated
by nummulitic and coral-bearing clay-marls and sandstones. with the
appearance of variegated clays and coal traces due to relief charges. However,
a certain part of the area remained under mariné conditions during the earliest
Middle Eocéné too. This contin .ous mariné sedimentation is characterised by

the
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4. ) Nummulites perforatus-bearing clay, sandstone, clay-marl
member, comprising the N. perforatus horizont and both
the Globigerapsis higginsi and G, kugleri Zones repectively,
The maximum thickness of this member of varied lithology

is 20 metres. (FoOr characteristic species see Table 1.).

The middle part of the Lutetian is characterized by marked
facies changes. i. e. the alternation of freshwater, brackish-water and marine
conditions. Here the near-shore, coarse detrital sediments alternate with
shallow-water, N. striatus-bearing deposits. These latter can be divided

inté two major units:

5.) N. striatus and mollusc - .bearmg sand, clay, sandy mari
member. This comprises the N. striatus horizon and the
Globigerina corpulenta Zone, respectively. The rich foraminifer
fauna of this member frequently represented by the specimens
of the species Nummulites striatus and its varieties. Both
p'iankaiic and bentlrrfic small foraminifers and alsé molluscs
abound. Maximum thickness is 80 metres. (The characteris-

tic larger foraminifer species are shown in Table 1.)

In the upper part of the sequence the so-called "unfossiliferous
sandstone" indicates a regression, with repeated freshwater beds and coal

seams. These intercalations are summarized as the

6.) Poorly fossiliferous, gravely, clayey member with brown
coal measures. This is the closing member of the Lutetian.
Lithologically the scarcity or lack of carbonate content,
paleontolcgically the marked decrease in abundance of the

fossils is characteristic. Maximum thickness is 100 to 120

metres.
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UPPER EOCENE

Priaboman Stage

The Coastal deposition of the Upper Lutetian was succeeded
by near-shore, shallow-water sedimentation m the Priaboman. This change
can be due to a new transgression producing shallow-water. near -shore
calcareous to biogene deposits in the uppermost Lutetian and in the basal
Upper Eocéné, This is already the period of the N, millecaput-bearing

limestone and mari deposition, Consolidated during the Laté Eocéné,

In the present stratigraphic subdivision we abandoned the
designations N, tchihatscheffi Beds of HANTKEN (1871). and even its
stratigraphical mterpretation. The species described by HANTKEN as N,
tchihatscheffi is in reahtiy the macrospheric form of the species N,
miliecaput and on the basis of recent studies the role of this species as
index fossil is doubtful because of its occurrence in both Lutetian and
Priaboman faunal assemblages. Therei6re the N. millecaput honzon
in Table l.is m inverted commas and is delimited with dotted lines indicarmg
necessity of further studies. The Upper Eocéné rock-types are summarized
as Nummulites-. Discocyclma- and Foraminifera bearing limestone, mari

and calcareous siltstone member.

In conclusion, the trans.gressive period started in the Laté
Lutetian. Consolidated in the Ime Eocéné and apart irom minor local
oscillations produced the Nummulites-. Discocyclma and Lithothammum-
-bearing limestones and maris from the uppermos. member of the Lutetian.

These sediments are summarized as

7.) Nummulites and Discocyclma bearing Limestone mari
and foraminiferal calcareous siltstotie member. This
mcludes the N. millecaput horizon and the Globigerapsis

semimvolufa and Globorotalia cocoaensis Zones. respectively,
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Its larger foraminifer accociation is characterized by fhe
prevalence of the operculinids. operculinellids and
discocyclinids. This mainly near-shore rock-type' is
rather rich in planktonic foraminifers and Lirhothamnium.
Its maximum thickness is nearly 250 metres. (FOr the

characteristic larger foraminifers see Table I.)

The Eocéné is usually overlain by the basa] Middle Oligocene
freshwater to brackish-water and marine sediments contaming agglutinated
foraminifers or m the upper part foraminifera-rich claymarls. The locally
represented Upper Oligocene consists of poorly fossiliferous sandy clays

and sands.

Traces of volcamc activity, 1.e. tuffs can be found both within
the Lutetian and Priabonian. In the NE vicinity of the Dorog Bastn the products
(dacites, dacitic tuffs) of volcanoes existxng during the Eocéné and Oligocene

are widespread.

The sturcture of the area is characterized by alternating tectonic

troughs and horsts linked by transitional steps.

3342






B .
. e o* o« . c . om -
€ & $ s. cB A 3 0.B 21
0 V.o I‘*g 0 e )
£ e cfi 323 c-st 31 3
m 1 8s 11 £ £££ ESiE ta tr £3 £
- pwu ?
u S s 2 3 2 2g9¢f
iv ; JUmM o a ot 1 g1 * g g
& v o % > 00-r o r 3 ow
: S r 11 B o i
> . .
$a L oa b a s 0 @> 9
1 u 58 .- %]
s 11 .o ° € a8 2 g g
NN i E it 31 ; tg OI% N
. S
. z o 1 1 8« ]g x
OUQJJUA *Q o _ 1
S
/oM & / d ea —_ T e — o
*Mam/ m«a
«a AT - S — 0
/sqnoQ/ WBomjJtind *q E
sqajy.p fu»)gao - = r - - - \C
*g M\ »p jeauuwABqo -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1 -
*H »X »P «nxi»gq=Xnd -N | 1
t i -
» >>.p o T
/emri/ BnxjwxojJBA -N
*QHOa jnd.o»XT!» ‘N L b
1 - 1 e e i
'HUU TWOq 'H
«JBil'inJg/ oAx"jj’b -n — —
|
sciwy -, t boom o=
<JBA*3J9J0736 55§ AT L oo
S — 1~ -
m[*M *»T»u«juoan
"7TOH iy 2w s w A o [
/‘*QS/ eusuodxa -y 1 e}
/’iVHM/ BnxsJojj#d -M 1
lsganxixoc;/ j»xxjAnop *q 1 |
«djBfl »X sp BJjdBTXBX sV ~ T~ 1
“AllOQ BAUBd #0 . " |
BOUOIUOIB *0
1 1
/ 'M»»al Bnjjifinxoj -jj 1
*0tr*n-BtTfFxqa5TJIB<i~T" 1
|
«dUBH Bt ep shtBujouB *n 1
*dJ»|| »x *P TpuomBagne *n
*H »1 »P ex«u»x»»ipjng -N
*da»H »X »P Bnpxxxu -q 1 | - —
*AnoQ Bneoxnxend”jjBAN .
gn»g»S en»ouj»d 'jjwn 1 1 —
*AnoalBBonxBBjd | 1 Pa—
*wiCiq vnxngoxV |
I*»»i»nx»Xnu»x>1,3I», N 1 1
airt*rtnu»xdgnB *n 1 |
: T a 3 u
{
0] IS s
ffe; is § b §5
3
«an-gUuU .
- o R RA
Hag . ff
ifJus £s Jog om 1 . S .
*
Y] ss Y fia ]
il Sy S E ]%
9-h + a o0 -
KeQ AWM J( s 7R i 5
r : n
A )5 in i .PSITi
B T I 6 tiidoriiiui
S i Jr Tl
NVIMOgVtIk Mviiiim > ITIDinO/ unonnnrjs
>nriir AT

Uy»30spfi(y






88

REFERENCES

GIDAI, L. (1971):

HANTKEN. M. (1871):
JAMBOR KNESS, M. (1967):

/
ROZLOZSNIK. P. - SCHRETER,

VITALIS-ZILAHY. L. (1968):

3342

Les données fournies par la révision géologique
quelque affleurements éocenes classiques de la
rergion Nord-Est de Transdanubie. M,fAFf Evk.
vol. LIV. . fasc. 4. P. 1. Coll. Strat. Eoc.
1969. Budapest.

Die geologischen ViriiMItnisse des Graner
Braunkohlengebites. Mitt. a.d. Jahrb, Kgl.
Ung. Geol. Arist. 1. Budapest.

Untersuchungen und Nummuliten aus einigen
Tiefbohrungen im W-Teil des Doroger Beckens.

MAFI Evk. 1965. Budapest.

Z. - TELEGDI-ROTH. K. (1922): The mining
geology of the Esztergom coal-field region.

Budapest. (in Hungarian)

Zones provisoires de Foraminiferes piank-
toniques de la série éocéne du Bassin de Dorog
(Hongrie). Mém. BRGM. 58. Colloque sur

1 Eocéné.






89

A DOROGI MEDENCE NAGY FORAMINIFERAKON ALAPUL?
EOCEN RETEGTANA

Jamborné Kness M.

Osszefoglalas

A szerz§ tablazatban ismerteti a medence egyik eocén tipus -
-tertletének nagy Foramimfera megoszlaséat, a litologiai és foldtani ada-
tok felhasznalasaval. Korbeosztdsa HANTKEN M. (1971). ROZLOZSNI1K P.-
- SCHRETER Z. - TELEGDI-ROTH K. (1922) altal megadott rétegtam ter-
minoldgidkat koveti, kib6vitve a jelenlegi sztratigrafiai kutatasok (GIDAI L.
1969) és a sajit nagy Foxaminifera kutatasai (JAMBORNE KNESS M. 1965)
adataival. A tdblazat szemlélteti a tertletr6l ismeretes Nummulites szinteket,
vertikalis helyzetik és mennyiségi el6fordulasuk szerint. Vonalvékonysaggal
(4l. -vastagsaggal) jelzi az egyes nagy Foramimfera fajok mennyiségét mig
a vonalak hosszusaga (ill rovidsége) a nagy Foramimfera fajoknak az egyes
eocén emeletekbe valé atterjedését mutatja. Ezaltal a ter(i}' et nagy Forami-
nifera faunaképe attekinthetd, és a tavoli orszagok  kutat6i is kdnnyen ta-

jékoz! athatok.
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BIOSTRATIGRAPHIC IMPORTANCE OF CRETACEOUS
FORAMINIFERA IN HUNGARY

by

M. SIDQY)

The stratigraphy and correlatlon of the Mesozic rocks in the
Hungaridn Basin were primarily based on macrofaumstic studies, Recent
micropaleontological studies, however, permit the subdivision and
characterization of the sequences on the basis of benthonic and prmcipally

planktonic assemblages.

The present paper is a review of the micropaleontological
results of the author?s detailed studies on the Hungérian Triassic, Jurassic
and Cretaceous assemblages, their chrono- and biostratigraphic interpretation,

on the example of the Stimeg reference section.

In the Stimeg ref erence section (Fig. 1.) the lowermost exposed
rock-type is large Megalodontid-bearing Dachsteinkalk. On the basis of analogy
it is dated as uppermost T'riassic (?Rhaetian). It contains only a scarce

microfauna.

In the section under consideration the Triassic beds are
uncomformably overlain by Jurassic rocks. These beds yield a significant
foraminifer fauna (representatives of the families Lagenidae and Nodosaridae),
Also the genera Trocholma, Spirillina, Palzovella and Epistomina are
strati graphically important in the Middle and Upper Liassic rocks of the

Bakony. Gerecse and Mecsek Mountains.

In the Middle and Upper Jurassic cherty facies the radiolarians
are significant. In the Upper Jurassic the frequently concomitant or alternating

Globochete, Lombardia. Saccocoma, Caddésma. Stomiosphaera and Tintmnina
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associations are dominant and characteristic from the point of view of faciology
and stratxgraphy. In Hungary the Oxfordian, Kimmeridgian and Tithonian can be
well characterized and subdivided onthe basis of the above mentioned forms,

which are alsé suitable fér tracing paleogeographic relationship, (see NAGY, I.

1966).

The most exhaustive part of our studies concerns the Cre-

taceous rocks,

The Lower Cretaceous (Neocomian) is chiefly represented by
light: and dark-grey calcareous maris and limestones, From the Aptian up
to the Senonian clays, clay-marls and calcareous maris yielding rich planktonic
and benthonic foraminiferal associations become dominant, Whithin the

Hungérian Cretaceous three larger division canbe separaEd on the basis of

planktonic foraminifers.

The first division is characterized by planktonic forms and
extends from the Valangmian to the Middle Albian, inclusive. In the
Valangiman and Hauterivian rocks the planktonic foraminifers are still
missings but otherplanktonic forms, as the tintinnids, the radiolarians
and the nannpolanktonic elements are important,
The earliest plankton-foraminiferal assemblage, withtiny, flattened
globigerinellids, biglobigermellids, hedbergellids and clavihedbergellids
appears rather sporadically in the Barremian. In the Aptian and Albian rocks
various zonal index species and abundant, aduit specimens of the genera Ticinéila

and Globigerinelloides can be found,

The second plankton-foraminiferal division extends from the
Upper Albian up to and including the Turoman, and is characterized by the
unicarinate rotaliporids. These forms appear first at the lower boundary of
the Vraconian, where the flattened rotaliporids, i. e, the Rotalipora appenninica
(RENZ) group is still dominant, and in the Cenomanian the rather inflated,

more angulate forms. as the Rotalipora greenhornensis (MORROV), Roralipora
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cushmani, etc. are characteristic. Here appear firts the praeglobotittmcanids.

too. The flourishing of the latter marks the Turoman.

The third planktomforaminiferal division, extending from the
Turoman 'up to and including the Senonian is characterized by the globotruncanids,
The tdre. double-keeled globotruncanids already appear in the Turonian, In the
Senonian the great specimen and species number of the single keeled, double-
-keeled and conical forms is characteristic. In the course of the globotruncanid
evolution a marked parting line occurs within the Maestrichtian, where the
conical forms are dominant. Moreover, certain genera of the family
Heterochelicidae and representatives of the genus Rugoglobigerina are als6 of

great importance.

On the basis of foraminiferal studies, different biofacies and

faunal associations were distinguished by stages. These are shown in Table 2.

The light-'or dark-grey limestones of theValangiman, -resting
conformably (or sometimes paraconformably) on the Tithonian limestones
could be recognized in several localities of the country. The open and
shallow-water sediments of "biancone-type ! often co ia in profuse microfaunas.
with mainly Radiolaria. Tintinnida. Nannocouns, Coccolithophora. Cadosina.
Stomiosphaera, Foraminifera and Echmodermata remains. On the basis of the
Tmtmnida associations the Tithonian ad Valanginian stages. and even the Berriasian

substage can be recognized. (Sid6 1957).

The microiauna of the Berriasian™ limestone is distmguished
beside Calpionella carpatica (CAD.) surviving irom the Tithonian, the common
Tmtinnopsella carpatica (MURG, -FIL.) and somé specimen of Globocheta alpina
(LOR.) by the typically Berriasian species Coxhellma berriasensis COLOM and
Faveolides balearica COLOM.
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The yalanginian can als6 be well characterized by the nanno-
plankton and the tintinnids. After M. BALDI-BEKE the species Nannoconus .
steinmanm KAMPTER, Coccolithus pelagicus (VAL.) and Discollthus cretaceus
(ARCH) are characteristic. The tintinnid assemblage of the Valangmian is
dominated by the forms Tmtinopsella longa (COLOM),T. cadischiana (COLOM),
Calpionellopsis simplex (COLOM), C. undelloides COLOM, Salpingellma
simplex COLOM , etc. The foraminiferal association, however, is nét so
diversified; in the matéridi studied somé trocholinids, spirillinids and textu-

lariids .are present in great specimen number.

The Hauterivian "biancone-type" sediments recognized alsé
in the Bakony, Vértes, and Mecsek Mountanins overly cOniormably the
Valanginian rocks. The Hauterivian microfauna is less varied and hardly
distinguishable from the associations of the previous stage. In the poor
foraminiferal assemblage the benthonic spirillinids and trocholinids suggest

shallow-water marine environment.. The age-determination is mainly based

on ammonites.

In the Simeg reference section the Barremian stage is repre-
sented by marine sandy conglomerate and marly facies. In contrast to its
rich ammonite fauna the foraminiferal association is rather poor. Here
appears the earliest Cretaceous planktonic Foraminifera assemblage,
containing small hedbergellids. The clayey mari facies yields a rich

nannoplankton. too.

The Aptian stage is represented by grey maris and crmoidal
limestones, Within the Cretaceous the flourishing of the Foraminifera,
mainly of the planktonic forms, began in the Aptian. It is both the larger and
smaller foraminifers occur in greater specimen and species number. The
blue and dark-grey clay and Aay-mari of the Lower Aptian is characterized
by nannoplanktonic and radiolarian assemblages, but the foraminifers take

still second piacé. Beside the lenticulinids. frondictilariids and agglutinate
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textulariids. somé Hedbergella_and Ticmella species, and small, flattened
Globtgermelloides species are alsé present. The foraminifers of the overlying
eciunoderm bearmg limestone facies and the intercalated clays and clay-marls
are much more profuse and characteristic. Here - as a rule the planktonic
elements are dommant, with the zonal index hedbergellid, ticinelhd and
globigermelloid forms. The more common species are Hedbergella_
infracretacea (GLAESSNER), H. trochoidea (GAND,) , Ticmella roberti (GAND.)
and Globicerinelloides algerianus (CUSHM, et TEN DAM). In the benthorde
fauna the following genera are present: Textularia. Spiropectmata Marsonella.
Dorothia, Conorboides, Gyroidia Globorotahtes, Lenticulma. and
Frondmularia, and in certam clay-marl intercalations orbitolinids can be
found The zonal index Globigerinelloides algerianus (CUSHM. et TEN DAM)
indicates indoubtedly the Upper Aptian (SID(" 1970).

The ing'essive and transgressive variegated clay and clay-
marls. light grey calcareous maris and occasionally limestones
mdicafive of terrestrial. freshwater. brackish water and mariné facies
respectively, are missing in the section under consideration, but they are well
known in other areas of the Bakony Mts and in the foreland of the Vértes Mts,
This sequence of 20 - 200 m mthickness is assigned int6 the Lower Albian.
The assemblages are rich and diversified. i.e. calcareous algae (Munieria
baconica)-, foraminifer-, Ostracod and echmoderm - bearmg facies can
be distinguished. The characteristic associations are the Ammobaculites-.
Lenticulma-. Flabellamma . Cuneolina-, Involufma . Choffatella |,
Pseudotetcf.ularella and Orbitolina bearmg ones. These characteristic associ

ations are of microstratigraphic value.

The shallow-water and pelagic light-gre\ ; clays. clay-marls
and calcareous maris of 40 - 60 m thickness in the Villany Mts, Bakony Mts
in the Tata basm and in the foreland of the Vértes Mts can be ranged intd the
Middle Albian or the basal Upper Albian on the basis of

the microfauna and the cephalopods. These beds contam rich benthomc and

3342



96

planktonic forammiferal associations. The benthonic associations are the
Epistomina - Tritaxia-, Spiroplectammina-, Planulina-, Glavelinella- and
Orbitolina bearing ones, and the planktonic zonal indices belong to the
Globigerinelloides-Ticinella-Hedbergella-Planjmalina associations. The
Pi honella- and Radiolaria-bearing biofacies are alsé abundant ,, bat mainly

in the calcareous maris and limestones.

The 100-200 m thick dark-grey, often nodular, glauconitic
clay-marls and calcareous maris containing rich and characteristlc
Turrilites and Rotalipora assemblage. missing in the Sumeg reference
section. are well exposed in other areas of the Bakony Mts, and can be
ranged int6 the Upper Albian, or Vraconian substage. On the basis of
our studies, within the complex three plankton-foraminiferal zones can

be distinguished (SID(I) 1971);
1.) Planomalma buxtorfi - Rotalipora apenninica Zone,

2. ) Globigerinelloides aeglefordensis - Rotalipora cf.

greenhornensis Zone,
3. ) Rota’ipora greenhornensis - R. cushmani Zone.

The firstly and seconcfly mentioned zones belong to to the Vraconian s, str,,

the third int6 the Lower Cenomanian s. str.

The Turrilites-bearing maris of the Bakony Mountains repre-
sent the Lower Cenomanian Rotalipora greenhornensis - R. cushmani Zone,
On the other hand the Flysch -like, pelagic facies from the Vékény Valley
of the Mecsek Mountains is younger, containing the characteristic Rotalipora
montsalvensis MORROV and Praeglobolruncana stephani (G/N D) species,

On the basis of the faunal associations the Cenomanian of the Mecsek Mountains
shows affinities to the Carpathian flysch-zone, while the Bakony Mtuntains

Cenomanian is of epicontinental type. (The great Cenomanian transgression
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can be traced from the West to the South-East).

In Hungary, the only faunistically proved mariné Turonian
rock is that from the Borehole Kerekegyhaza-5. in 850 m depth (SID("™ 1969).
In Hungary in this flysch-like, red-brown clay-marl appear first the
globotruncanids. with the double-keeled GL I"PP”enti BROTZEN, Gl.
lapparenti cormafaBOLLI, Gl. marginata (RSS.), GIl. sigali REICHEL and
the genus Praeglobotruncana flourishes als6 here. The species Pr~eglobotruncana
renzi THALMAN - GAND. . Praegl. helvetica BOLLI and Praegl. sigali
REICHEL are common and characteristic elements of the assemblage. The
foraminiferal associations suggest pelagic facies related to the Carpathian

flysch beit.

In the presented Suimeg section there is a hiatus from the
Upper Aptian up to the Senonian (Fig. 1.),, on the other hamnearly the complete
Senonian is represented (Fig. 3.). However. the most complete Senonian
sediment-complex is known from certain boreholes of the Zala oil field region
and the Bakony Mountains. In these latter profiles the diiferent Senonian facies
of nearly 800 m thickness can be studied. On the basis of the appearance and
dominance of certain forammifer species different assemblages and biozones
can be separated (SID(™ 1963,). Succeedingly over the variegated clays the
lowermost member of the Senonian is the clayey - marly, freshwater,
Pyrgulifera-bearing coal complex overlain by the Lower Santonian succession
with near-shore. shallow-water Vidalina-Nummofalothia-MHiolidaea assemblage.
The conformably succeeding, similar clayey, marly rocks contain the Upper Senonian
Goupillaudina - Epistomina-, Hedbergella-, coral - and mollusc-bear ngassociation.
The marly sedimentation continued int6 the Campanian substage, with
shallow-water and pelagic facies. In this substage the Glavellina-, Bulimma .
Exogyra and Gryphaea-bearing biofacies of the Globotruncana globi-ennoides
and Gl. concava Zones are characteristic. During the Laté Campanian a thick,
Pachyodont bearing, shallow-water reef facies, the so-called "Hippuritic
limestone of Ugod” developed gradually from the "Exogyra-bearing maris of
Jako". r Vv
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These two latter rock types are heteropic. facies in other areas of the Bakony

«
Mountams.

In Hungary the uppermost and the thickest: Senonian member

is the Inoceramus- and Globotruncana bearing clay-marl, mari. carcareous
mari of Polany. Its foraminifer association is the richest and most diversified.
with the predominance of planktonic forms (inc.new forms), | ts micro-

biostratigraphic subdivision has been established on the basis of the planktonic

forms,

1. ) In the lower part of the complex. at the Upper Campanian/

Lower Maestrichtian boundary the Globotruncana calcarata

association is the zonal index.

2. ) The Gl. conica - Gl. stuarti - Gl. contusa zone in the middle

portion of the complex marks the Middle Maestrichtian.

3. ) The GIl. mayaroensis - Gl. pseudotextularia association of

the upper part of the complex marks the Upper Maestrichtian.

The sediments of this latter substage can be traced in somé places
only and in small thickness m the Zala oil field region, becauseof the great

post-Cretaceous erosion.

The foraminifer fauna of the Senonian is predominantly
characterized by the above mentioned forms of zonal index value. The wide

areal distribution and strict vertical extension of these forms are suitable

to trace the paleogeographic connections.

.gl'heir Foraminifera associations is characterized by Rhapidionina spp. .

Rhipidionina liburnica. Dyciclina schlumbergeri, Accordiella conica and

Miliolidae.
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The Hungéarian Senonian sequence suggesi -a large-scTie gradual trans-
gression. The Transdanubian Senonian, with a North Eastern coastline
show direct Yugoslavian (Croatian) and indirect Italian faunal connections
On the other hand the Senonian of the Great Hungéarian Piain and the Bukk
Mountains can be correlated with the fiysch formation of the Slovakian.

Polish and Roumanian Carpathians.
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Hg. 1 - Gcological sketcli map of thc Siimeg arca and cross scction through Mogyorésdomb-

Kévesdomb. (The skctch map shows the Mesozoic outerops only.) - 1 Upper Triassic "Dachstein-

kalk”, 2. Middle Liassic light red limestonc, 3*3a. Upper Liassic brownish-red limestone, 4. DOggér

radiolarite, 5. Maim ccphalopodal nodular limestone, 6. Tithonian, 7. Berriasian-Valanginian-

Hauterivian-Barremian calcareous mari ("biancone”), 8. Campanian Hippuritic limestone ofUgod,

9. Campanian corallian-molluscan clay-marl of Stimeg, 10. Upper Aptian crinoidal limestone of
Varhegy Hill

M. Sid6
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Formations Foramini fe ns
CharacteristlC associations Zoéna! index forms
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c
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A MAGYARORSZAGI KRETA FORAMINIFERAK BIOSZTRATIGRAFIAI
JELENTOSEGE

Sid6 M.

Osszefoglaléas

Szerz6 els6sorban a simegi (Sp. 1,, Sp. 2.) standard farasi
szelvények és a bemutatott kilszini profil, valamint az orszag kulonb6z6
teruleteirdl vizsgélt anyag nyoman rovid atfogd képet kivan nydjtani a ma
gyarorszagi jura. de f6éleg a kréta kori képz6dmények eddig elért mikropale-
ontolégiai vizsgalati eredményeirdl az egyes mikrofauna tarsulasok megis-
merésérbl, azok krono és mikrobiosztratigrafiai értékelhet6ségérél, Faci-
ologiai és sztratigrafiai szempontb6l a nannoplanktonnak és féleg a plankton
Foraminiférdknak és mellettiik még az egyes bentosz tarsuldsoknak tulajdonit’’
igen jelent8s szerepet. Kulondsen az 6sféldrajzi kapcsolatok nyomonkdvetésére

és a korrelaciora ezek a szervezetek igen alkalmasnak bizonyultak.

A plankton Foraminiferdk filogenetikus elemzése alapjan 3

nagyobb fejl6dési szakaszt allapit meg a magyarorszagi krétan beldl.

Az els6 szakasz a valangini emelettdl a kozépsé albai emeletig bezardlag

tart, melyre fdHeya Nannoplankton a Tintinnidea a Radiolarid-s tarsulasok,
valamint a Foraminiferdk: a Hedbergella, TiMnella és Globigerinelloides-fé-
Iékkel jellemzd8k. Az egyes f& ok megjelenésével és eltlinésével az emeletek,
alemeletek rogzithet6k, a rétegtani hatarok j6I megvonhatok. Ezen a szakaszon

beltl fels6aptira jellemzének tartja a Globigerinelloides algerianus-os z6nét.

A masodik plankton foraminiferas szakasz a fels6albaitol a turomg bezéarolag
tart, melyre a Rotalipora-félék, a Planomahna és a Praeglobotruncanédk a

jellemzéek, A vraconi emelet als6 hataran jelennek meg a laposabb Rotaliporak
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ahol a R. appenninica formakor dominél. A cenoman emeletre a duzzadtabb.
szOgletesebb formak jellemz6k. Ezen a szakaszon bellil a Planomalina buxtorfi-s
a Globigerinelloides aeglefordensis-es - Rotalipora " aff, greenhornensis-es”

és a Rotalipora cushmani-s zéna kalonitllii 5 el.

A harmadik plankton féraminiferas szakasz a turontdl a szenonig bezéarolag tart,
ez a Globotruncana-félékkel jellemezhet§, melyeknek két élG formai mar a
tironban fellépnek. A szenon emeletben az egy éld, a két élG és kapos formak
nagy faj és egyedgazdagsaga egyarant jellemz6. A Globotruncanak fejlédésé ben
markans véalasztovonal jelentkezik a maestriehti alemeletben. ahol viszont

a kupos forméak dominalnak. Az egyes fajok megjelenésével, gyakorisdgaval
biotarsulasok és zonak rogzitheték:, mégpedig a szenonon belll a Globotruncana
concavata-s a Gl. calcarata-s és a Gl. mayaroensis-pseudotex jl irids zonat
sikerult rogziteni. A krétan belUl z6najelz6 értékkel bird plankton formak
széles aredju és kis fajolté) alakok igen alkalmasaira paleogeografiai 6ssze
flggések nyomozasara a faumsztikai kapcsolatok kimutatasara, valamint

a lokalis és regionalis korrelaciéra.
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TRIASSIC FORAMINIFERAL ASSEMBLAGES OF STRATIGRAPHIC
VALUE IN HUNGARY

by

A.ORAVECZ SCHEFFER

Until the last ten year period, Triassic micropaleontology
was one of the most neglected sectors of stratigraphic paleontology both in
Hungary and abroad It is probably due nét only to the sparsity and. in
gen erdl, poor preservation of the Triassic microfossils bat alsé to the fact
that the marine Triassic sediments are but of slight interest fér raw matéridi

exploration. However, recently these investigations got a great impulse.

A very constderable part of the Hungaridn Mesozic sequences
consists of mariné Triassic deposits. including several well-known
classical sections, Their subdivisions have been based mostly on
macrofaunistical features. In many cases, however, these layers contain
very typical and determinable microfaunal assemblages, too, By the thorough
study of these. a more complete stratigraphic and economic knowledge can

be achieved. even in those formations which are poor in macrofossils.

In the Triassic microfaunas. beside the flourishing Dasycla-
daceae. several groups of foraminifers. ostracods. condonts and different

types of microscopical remains of echinoderms are represented.

Of these groups. the present writer studies the foraminifers
which are of considerable interest because of their variety and practical

stratigraphic value.

In addition numerous echinoderm fragments, holothurian sclerits. asteroid

fragments and opin v cicis were studied, which are valuable for age and facies
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determinal! ons. These were regarded only as supplementary elements in

the samples; somé typical forms were identified. Their detailed investigation

should be done in the years to come.

The method used in Foraminifera investigations was to study
both outer and mner structures. The isolated specimens obatmed by the
traditional washing procedures were mounted int6 Canada balsam. The inner
st;i rés were studied using series of sections of d'iferent depht. In the
case of limestones and other unwashable materials the traditional thin section
method was followed. This is sometimes faster and more convenient because
in a rather large number slides-beside the oblique sections als6 well orientated
specimens occur. and even species determinations are possibie, Another
great advantage of thin section exammations is that the whole. origmal

microfacies is visible without any subjectivism, which is unavoidable during

pickmg from washing residues.

In the followmg a very brief summary of somé typical Hun
garian Triassic forammiieral assemblages ranging in age from Lower

Campilian to uppermost Rhaetian should be given.

The Lower Triassic sediments are subordmate in the sections
studied. The majority of them are fme-gramed sandstones and Chemical
deposits: dolomites with somé anhydrite. The mostly hypersaline environment

of course excluded the possibility of hfe.

At the begmnmg of the Campilian marme régimé of normal
sal inity was established with favourable life-conditions for Foraminifera.
In the Campilian maris and marly limestones the agglutmate forms appear
first. These mostly belong to the genus Ammodiscus, and to Glomospirella.

They are closely related to somé Upper Permian microfaunas.
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In the upper part of the Campilian beds, m the limestones of
the Tirolites cassianus Zone. a very characteristic foramimfer fauna has
been found. It is very homogenous consisting of thousands of specimen ;
of Meandrospira iulia (PREMOLI SILVA) in each cubic centimétre. This species
is a very good guide-fossil: its hemera is restricted to the Campilian. It is
extremely abundant n6t only in Hungary, but alsé in I6localities of the Dmarids.
in 6 localities in the Alps and in several parts of China This widespread
occurrence and great abundance would suggest a planktomc way of life, buat

of cousre the adults of this species were benthonic forms.

In the Anisian stage the foraminifer faunas are less abundant

bdt much more varied. We have encountered them at two localities:

1. ) Aggtelek. Noth-East Hungary. There is a series of
Pelsonian-lllyrian limestone outcrops full of different types of Dasycladacea.
This is a well recognizable recifal facies. The forammiferal assemblage
consists of somé rather well preserved specimens of Ammobaculites
radstadtensis KRISTIAN-TOLLMAN. A. wirzi KOEHN-ZAN. , Neondrothyra
reicheli REITLINGER, Endothyranella bicamerata SALAJ. E. pentacamerata
SALA]. Earlandinita elongata SALAJ. E. oberhauseri SALAJ. and first of
all the Meandrospira dmarica KOCHANSKY. DEVIDE-PANTIC which mdicates

Anisian age.

2. ) Another Anisian microfauna was studied from South
Hungary, from the Villany Mountams. In the thin sections of the Pelsonian
so-called "recoaro" limestones there are numerous echmoderm and o.stracod
fragments. and only a few poorly preserved forammifers. mostly belongmg
to the genera Glomospira and Dentalma. The most peculiar organic remams
on this microfauna are the various ophiuroid elements which have been descibed

nowhere. as to the author's knowledge.
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Unfortunately the famous Anisian and Ladiman protiles of the
Balaton Highland have nét yet been examined microfaunistically in detail.
Nevertheless, irom these outcrops a very characteristic foramimfer fauna
is expected on the analogy of the Alpine occurrenees. This investigation

is one of the tasks of the years to come.

The basal beds of the Carman develop with continuo: litho-
logical and faunistical transition from the uppermost Ladiman. There are
several good expos. es of them in the Bakony Mountains. Among others the
Lower Carnian outcrops on the Northern shore of Laké Balaton were studied
microfaunistically. too. This is the so called Lower Mari Group with
Estheria and with the marker ammonite species Carnites floridus. | should
like to mention that the description of these Foramimfera by E. VAD,/ASZ

in 1910 - was one of the first publications deahng with Triassic microfossils

in the history of micropaleontology.

This mmrofauna is composed almost en. ely of nodosarids.
The most important and frequent: species are Pseudonodosaria obconica
(REUSS). Lenticulina carnica (OBERHAUSER) and Frondicularia klebelbergi
(OBERHAUSER). These are characteristic of the Raibler beds. Carnian maris
and limestones have als6 been intersected by our deep stucture exploratory
boreholes (at the Northern bordér of the Bakony Mountains: Borehole
Bakonysziics 1., and in the mountains on the left bank of the Danube:
Borehole Cs6var 1,). The thickness of the intersected Carnian-Ladiman
oequence was more than 1000 m. There is a striking lithological, faciological

and faunistical difference between the formations cut in these two boreholes:

a.) In the Northern Bakony area there was a quiet: silty shallow
water environment favouralbe for fhin-walled small Foraminifera. Homogenous
fine~gramed pelitic sediments were deposited, About 50 species of 8
foramimferal families are encountered. Out of them two signifieant groups

merit particular attention. The representatives of the Miliolacea are the most
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typical and common members of this microfauna with somé new species

described irom here.

The other are the members of the Variostomidae. beacuse
Variostoma exile KRISTIAN-TOLLMAN and V, pralogense KRISTIAN-TOLL
MAN - indicarive of the Cordevolian - are found as far only in this matéria!

beside the Austrian type locality.

b.) On the contrary. in the Cs6var area in this psriod
sedimenfation of organogenetic limestones was going on in a very near shore
environment in the beit of the rolling sea. This clean agitated water
saturated with oxygene; and of high carbonate content deriving irom the
calcareous boltom rocks provided optimal life conditions for the larger
thick-walled Foraminifera. This accounts for the presence of the most varied
and well preserved foraminiferal assemblage yet described from Carnian

deposits. The description and illustration of the whole fauna is in progress.

In the Hungérian Central Mountains during the Norian Rhaetian
ages a vigorous carbonaric sedimentation took piacé, forming the well-
meknown ueposiis of the Hauptdolomit and the Dachsteinkalk of considerable
thickness, mterlingermg with each other. The slides of the dolomité are
generally vdd of microfossils, but the Dachsteinkalk samples sometimes
may contain a very rich mic.rofauna (fér instance in Borehole Tata 5.).

First of all Triasina hantkeni (described in Hungary by MAJZON in 1954)

should be mentioned. This species appears in a great quantity and in this

level only. Along with Triasmas the various species of Involutina (I. communis
KRISTIAN. I. tenuis KRISTIAN. I. impressa KRISTIAN) of glomospirellids
(G. friedli KRISTIAN). of trocholmids (T. pemodiscoides OBERH. mare common

In the "Dachsteinkalk sequence" there are often inteivedded
thin layers of yellow marly limestone, Tbeir microfauna consisis oi somé
thin. fragile ostracod fragments and different sections of Turrispirillina
minima PANTIC.
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kot, 1. f, Budapest.
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SZTRATIGRAFIAI JELENTOSEGU TRIASZ FORAMINIFERA
TARSULASOK MAGYARORSZAGON

Oraveczné Scheffer A.

Osszefoglalas

ROvid mddszertani bevezetés utdn a szerz6 sorra veszi a
legjellemz8bb magyar nr.kroianna egydutteseket.
Roviden attekinti a dunantuli campili Meandrospira iulia rétegek és a ba
konyi ill. vTlanyi anisusi Glomospirds és Meandrospira dinartca tartalmu
képz6dmények Foraminiferait. Részletesen elemzi a balat oni'clvidéki é
szaki bakonyi és dunabalparti karni emeletbeli gazdag fajtarsuldsokat.
majd ismerteti a raeti dachsteim mészk6 mikroiaunisztikai jellegeit.
A Foraminiferakon kivll felhivja a figyelmet a mikroszkopikus Echinoder-
mata maradvanyok (Holothuroidea. Asteroidea. Ophiuroidea) gyakorisagara és

szi ratigrafiai il106koidgiai jelntéségére.
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JOIDES DEEP SEA DRILLING PROJECT
(On board the R/v Glomar Challenger)
by

Bilal Ul Haq. U. Z

Abstract

Historical review oi the Deep Sea Drilling Project was presented.
The more importanr aims and the results obtained up to date of the Project were
revtewed. Technical data on the R/v Glomar Challenger was als6 presented.
A generdl view of the activities of the scientific personnel on board the ship

and their responsibilities on shore and the working conditions were given.
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MICROBIOSTRATIGRAPHY OF SOME UPPER CRETACEOUS AND
LOWER TERTIARY SEDIMENTS IN EGYPT

by
El-Dawoody, A. S, A

(Cairo University)

Abstract

The Laté Cretaceous - Early Terii ary sediments irom Upper
and Lower Egypt are examined in detail, and the calcareous nannoplankton
as well as the planktonic and larger Foraminifera are applied here to
. haracterize the stratigraphy of the succession, This succession is
subdivided intd distinct litho- and biostratigraphic units. Two systems
of biostratigraphic zonation are followed: one is based on the planktonic
foraminiferal species and, in the abscence of their knowledge, the larger
Foraminifera represents the main guide fossils upon which zoning is achieved,
The other is based on the calcareous nannoplankton species indentified in the

examined sections,

The following is a tentative correlation of zones of the

Upper Cretaceous - Lower Tertiary succession;
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Biostratigraphic zones

Calc. nannoplancfon

Discoaster barbadiensis

Marthasterites tribrachiatus
Discoaster binodosus

Marthasterites contortus
Discoaster muldradiatus

Heliolithus klunpelli
Fasciculithus tympaniformis

Cruiplacollthus tenuis

Markaibus astoporus

Arkhangelskiella cymbiformis

Larger Forams

> z z zz

contorius-striatus
lyelli tm

champollioni gizelu
zitreli

fromendformis

A = Alveolina; Gr. = Globorotalia;, G = Globigerina

Beside, microfacies studies on this sections representing Quesir

Variegated Shale, Duwi Phosphate. Dakhla Shale, Turawan Chalk, Esna

Shale, Thebes Formadon,

Minia and Mokkattam Limestones are carried

out. The pjleoenvironmental conditions of these formations are interpreted.
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MID-TERTIARY FORAMINIFERAL ZONATIONS IN INDIA

by
Raju, D.S, N.

(Palaeontology Lab, , O.N, G. Comission, Madras-17, INDIA)

Abstract

A brief summary of the results of the studies carried out
by the author on Upper Eocéné, Oligoeene and Early Miocéné Foraminifera
of Cauvery Basin, Cambay basin and Kutch is presented. Two independent
zonal schemes are proposed - one for the deeper mariné (middle shelf
to bathyal) sediments based on planktonic Foraminifera from Cauvery
basin and another for shallow mariné (innershelf) sediments based on

larger Foraminifera of Kutch and Cambay basin.

Very rich assamblages of planktonic Foraminifera are":
recorded from exploratory wells of Cauvery basin and the zones recognized

include: EARLY MIOCENE:

Globigerinoides primordius (Globorotalia kugleri) zone

OLIGOCENE:
Globigerina angulisuturalis zone
Globigerina ampliaperturh zone
Globigerina sartrii zone

Globigerina gortanii zone

UPPER EOCENE:
Globorotalia cerroazulensis zone

Globigerapsis mexicana zone
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Planktonic Foraminifera are rare or a”*sent while larger Foramini-
fera are abundant in the shallow mariné sediments known from Kutch and

parts of Cambay basin. The larger foraminiferal zones are:

OLIGOCENE:
M. (Miogypsinoides) complanata - M. (M.) cf. be”mudezi zone
Nummulites fichteli - intermedius/Eulepidina zone
Nummulites fichteli - intermedius zone

UPPER EOCENE:
Pellatispira / Nummulites fabianii zone
The Eocéné - Oligocene boundary was placed both in well and
exposed sections at the top of the Globorotalia cerroazulensis zone and at the
extinction level of Pellatispira, The Oligocene - Miocéné boundary was set
at the first appearance level of Globigerinoides primordius and betwepn M,

complanata and M, gonteri.
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tortént korbesoroldsahoz. 18. (1971), 5-12. old. (angol

kivonattal)

A Szabadbattyan-készarhegyi bitumenes mészkosszlet
alsé-karbon korallfaunajanak ujravizsgalata. 18.

(1971), 51-75. old. (angol kivonattal)

Hozzaszo6las az 1971. évi Rétegtani Kollokviumon. 19.

(1972), 50-51. old.

El6zetes jelentés a Szendr@i-hegység kdzépsd'-devon

Tabulatair6l. 20. (1972). 5-16, old. (angol kivonattal)

Beszdmold a szovjetunidbeli dsztondijas tanulméanyut

tapasztalatairél. 16. (1970). 57-71. old.

Dudari eocén Ostracodék facies értékelése. 20 (1972),

47-54', old. (angol kivonattal)

A ganti eocén Ostracodak facies értékelése. 20 (1972).

55-61. old. Angol kivonattal)
lasd BODA J.
lasd DETRE Cs.

Hozzéaszdlas az 1971. évi Rétegtani Kollokviumon. 19.

(1972), 52-53. old.
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NAGY L. -né:

PARDUTZ A.:

SCHOLZ G.:
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sz0 Gy.

TOPAL Gy..

T(W K.

VEGH S. -né:

VOROS A ..

VOROS A .
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Megjegyzések a mono- és polyphylia kérdéséhez. 11.
(1969), 3-8. old.

Hozzéaszo6las az 1971. évi Rétegtani Kollokviumon. 19.

(1972), 54-56. old.

lasd KEDVES M.

Hozzéaszo6las az 1971. évi Rétegtani Kollokviumon. 19

(1972). 57-58. old.

HozzéaszO6las az 1971. évi Rétegtani Kollokviumon. 19,

(1972), 59-60. old.

Hozzaszo6ladsok az 1971. évi Rétegtani Kollokviumon. 19.

(1972). 61-66, old.

Hozzéaszo6las az 1971. évi Rétegtani Kollokviumon. 19.

(1972). 67-71. old.

Barbasrella rostrata n. sp. a tart6i kéfilke kdzépsé pleiszto

cénjébdél. 15. (1970), 5-18. old. (angol kivonattal)

Paleookoldgiai megfigyelések a Vértes hegység DK-i

el6tere pannoniai molluszkain. 13. (1969), 41-55. old.

(angol kivonattal)

Hozz4sz6las az 1971. évi Rétegtani Kollokviumon. 19.

(1972), 72-73. old.

A kericseri (Bakony hg.) pliensbachi . chiopoda fauna

vizsgélata 14. (1970), 61-76. old. (angol kivonattal)

lasd CALACZ A
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