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KEYNOTE LECTURES

SUBSURFACE WATER FLOW SYSTEMS OF THE
PANNONIAN BASIN

J.Dedak (Research Center for Water Resources,Budapest,
Hungary) P.Liebe, Gy. To6th.

Pannonian-basin is filled by course- and fine-
grained sediments of Pliocene and Pleistocene, and
fissured, karstified rocks of Mezozoic. These excellent
aquifers have made the surface-waters possible to
downdraft for depths of more kilometers.

Deep-circulating groundwater flow systems taking
place in the porous sediments of the central subsidence
area of the basin (Great Hungarian Plain) are
presented.

The intermediate flow-regions occupy the upper
part of the basin fill, composed predominantly of loose
clastic Quaternary sequences. These groundwaters are
the source of water supplies producing 2*10° m’/d of
drinking water.

The underlying regional flow-system contains
thermal water and hydrocarbon resources of considerable
economic value.

The existence and effects of these groundwater
flow systems through ten-thousends of years were
proved by environmental isotope ('cC, o, *He),
geochemical and geothermal data. Seepage velocities and
regional hydraulic conductivities are supported by '“C
dating of groundwaters. Stable isotope data ('*0 and ’H)
prove the validity of C ages following the changes of
paleoclimate.

Hydrochemical data are used for testing models of
groundwater velocities and directions, calculated from
pressure distributions.

The computer models developed using geological
and isotope data, and assuming the same paleo-
hydrological conditions gave acceptable results
regarding to the groundwater flow velocities, the
convection of heat and the depressions caused by
groundwater exploitations.

Additional complex and more detailed studies are
needed for high accuracy forecasting the effects of
ground water exploitations.



EVOLUTION OF TETHYS IN EUROPE DURING MESOZOIC AND
CENOZOIC. A BRIDGE BETWEEN TWO MEGA-CONTINENTS.

J. Dercourt (Université Pierre et Marie Curie, Paris, France)

The European lithosphere was thiner than the African one du-
ring Mesozoic and Cenozoic and consequently was repeatedly in-
vaded by epicratonic seas; whereas Africa was not; there, continen-
tal sediments dominated.

Europe is a longitudinal divided continent:

(1) to the west, it is the cratonic part of heterochronous plates;
the circum atlantic passive margins appeared step by step from
South to North;

(2) to the East, is an active margin starting west of Rhodopian.
Subduction reaches Indochina from Triassic to Paleocene. It is do-
cumented by intense calcalcaline magmatism and back arc basins
such as the Black sea;

(3) in between, a complex lithospheric seuil made of many
microplates each having a cratonic part (shallow or deeply submer-
ged) and an oceanic one. The seuil was initiated as soon as Per-
mian and enlarged during Triassic, Jurassic and early Cretaceous,
It bridges the European and African cratons and divides Eastern
Tethys from Atlantic Tethys. Later on, subduction in the intra-seuil
oceanic segments, a collision occured step by step and progressi-
vely the complex alpine belt with nappes and strike slip faults was
formed. The larger linear oceanic strip included in the seuil are
subducted and generated magmatism and back-arc basin or thin-
ned, highly subsident, cratonic crust (e.g. Para-Tethys, western Me-
ditteranean, Egean basin.....).

Europe was continuously located in the northern hemisphere.
The very sensitive location of Tropic of Cancer in southern Europe
is the main parameter which rules the facies distribution. The seuil
rules the oceanic currents and so many tethyan facies.



CENOZOIC EVOLUTION OF THE PANNONIAN BASIN
Gy. Pogacsas (MOL Plc., Budapest, Hungary)

Over the past few years several sub-basins of the Pannonian Basin have
been explored with details (incl. 3D) seismic surveys and deep drilling. In the
mean time, the Hungarian Geological Survey drilled several 0.5-2 Km deep
continuously cored test holes and carried out paleomagnetic measurements on
samples collected by 0.5 m intervals.

Magnetostratigraphic, sedimentological, paleontological and radiometric age
data were cormrelated with seismic and well log grofiles in order to derive the
tectono-stratigraphic evolution of the Pannonian Basin.

Sequence stratigraf)hic correlation based on seismic and well data provided
the chronostratigraphic framework for the reconstruction of the multi-phase ter-
ritory subsidence.

Results of these studies indicate that basin fill formations can be assigned
to two sedimentary megasequences deposited in depocentres of different size,
depth, genesis and structural styles.

The Paleogene - Middle Miocene megasequence with 3-4 Km maximum
thickness infills halfgrabens bounded by listric faults, crested collapse grabens
related to (flat-ramp) listric faults and rifts between blocks in differential rotation
relative to each other. Subsidence and sediment fill of these Syn-rift depocentres
were controlled by strike slip movements between (and within) discrete microp-
lates. As a result of lithospheric stress variations, this megasequence is locally
and strongly deformed. Large displacements along listric faults have resulted
in tilting and formation of unconformities between Middle Miocene (Syn rift) and
Upper Miocene-Pliocene (Post rift) sediments.

The Upper Miocene-Pliocene megasequence of 4-6 Km maximum thickness
is represented by molasse formations deposited by prograding deltas in relatively
isometric basins during the post-rift (thermal) subsidence phase.

The active tectonic processes in the Pannonian Basin culminated during
Middle and Late Miocene times but, in certain zones less intense strike-slip
faultiné; continued during Pliocene and Quaternary.

orrelating the study results of mollusca (Korpas-Hodi et al in press,
Magyar in press), ostracoda (Korecz in press), dinoflagellata (Siit6-Szentay in
press), high resolution sedimentology (Juh&sz-Szalay et al in press) from con-
tinuously cored wells with the latest seismic sequence stratigraphic results (Uj-
szaszi et al in press, Vakarcs et al in press, Varkonyi et al in press, Szabé
et al in press, Varnai et al in press) the conclusion can be drawn that there
are at least two 3rd order sequences in the Late Miocene-Pliocene time interval.
The older sequence was deposited during the Late Miocene and was capped
by the 55 Ma (oldest Pliocene) unconformity. The younger one is situated
between the oldest Pliocene (5.5 Ma) and the Pleistocene (2.4 Ma) unconfor-
mities. The Late Miocene 3rd order sequence is built up by 5 smaller (4th
order) cycles.



SEQUENCE STRATIGRAPHY CONCEPTS
AND THEIR APPLICATION
TO EUROPEAN BASINS

P. R. Vail (Rice University, Department of Geology and
Geophysics, Houston, Texas), T. Jacquin (CNRS, Paris, France)
and P. Ch. de Graciansky (Ecole des Mines de Paris, Paris,
France)

Application of sequence stratigraphic interpretation
procedures to European outcrop and subsurface data show that
the Mesozoic/Cenozoic stratigraphic section can be subdivided
into four types of long term stratigraphic cycles (>10,000 years).
These cycles are called: 1) Continental Encroachment cycles, 2)
Transgressive/Regressive Facies cycles, 3) Depositional
Sequence cycles and 4) Parasequence cycles. The
determination of the ages and distribution within western Europe
of cycle types 1, 2 & 3 are the objectives of the project
"Mesozoic/Cenozoic Sequence Stratigraphy of European Basins."
Progress on determining the age and distribution of these cycles
in western Europe will be reviewed.

The primary cause of the four types of stratigraphic cycles
is thought to be changes in shelfal accommodation. Shelfal
accommodation is the change in accommodation space caused
by relative changes of sea level (tectonics and eustasy) on the
coastal plain, shallow marine or subaeral exposure surfaces.
Sediment supply and initial depositional profiles cause important
variations. Sediment supply controls the volume of sediments
and may cause minor variations in timing, but does not
significantly affect the age of the cycles. The initial depositional
profile is a major control on stratal patterns and iithofacies,
especially during lowstands.

Documentation of the age of the stratigraphic cycles is
primarily based on biostratigraphy. New biostratigraphic charts
with an updated numerical time scale are being prepared to help
correlate the sections as accurately as possible. Recognizing
lowstand and highstands deposits directly from fossil
assemblages is also an important role of biostratigraphy.
Magnetostratigraphy within the biostratigraphic correlation
framework is also used where possible to more accurately
document the stratigraphic correlation. Geochemistry is also
proving to be an important tool for recognizing stratigraphic
cycles.



ORAL PRESENTATIONS

CHARACTERIZATION OF TUNCBILEK FLY ASH

O. Bayat /Leeds University, Mining and Mineral
Eng. Dept., Leeds, England/, A. Yamik

Morphological, chemical and mineralogical speciation of Tuncbilek fly ash
sample from a lignite has been investigated by SEM, XRD and chemical analy-
sis. It was found that sub-samples of fly ash exhibit the typical, relatively simple,
four major crystalline phases: quartz, mullite, hematite and ferrite spinel. Major
differences in chemical composition were observed in these samples. Spherical
particles, varying in size from submicron to about 30 m, were only observed
in FA3B and FA3D. Crystalline formation was observed in FA3A and FA3C
sub-samples. No plerosphere formation was noticed in any of the materials.
The amorphous silicate component of FA3B and FA3C sub-samples was in the
form of cenospheres and may have been formed directly from clay minerals
during coal combustion.



EVOLUTION OF THE ORIGIN AND GENESIS OF THE GEO-
THERMAL WATERS IN THE DANUBE BASIN

D. Bodi$ (Dionyz Stur Institute of Geology, Bratislava, Slovakia),
O. Franko, J. Michalko, P. Povinec

Waters of the Slovak part of the Pannonian Basin are
interesting. A good scheme of their paleohydrogeology is
facilitated by the knowledge of the vertical and horizontal
distribution of their chemical and isotope compositions which
correspond very well to each other. T.D.S. and chloride content
increase with depth, whereas hydrogencarbonate content and
understandably rHCO,/rCl coefficient decrease.

This trend corresponds well with 'O content which
decreases with depth from - 13.18 %o in the drillhole Diakovce
(700-800 m) to - 7.31 %o in the drillhole DS-1 (2000-2500 m).
These data prove that the sedimentary area gradually became
a fresh water one which corresponds with known geological
data. It is noteworthy that the original waters are replaced by
meteoric as deep as about 1500 m (on the margin) - 2000 m (in
the centre). This is proved by 8O content in the Danube River
water, the values of which vary between -11.0 and -13.5 %eo.

=12 —



PRELIMINARY CORRELATION OF PLANKTON GASTROPODS WITH
NEOGENE TIME SCALE BY MEANS OF MAGNETOSTRATIGRAPHY

M. Bohn-Havas (Hungarian Geological Survey, Budapest, Hungary), M. Lantos

Two groups of marine planktonic gastropods, the heteropods and ptero-
pods, have been preserved in fossil records. Pteropod can be useful biostra-
tigraphic tool for regional correlations of marine deposits in Tertiary. Pteropods
in the Central Paratethys are mainly represented by Euthecosomata that was
distributed from Middle Eocene to Middle Miocene.

Diagnostic value of pteropods for biostra-tigraphy has been studied for
several decades on different areas of Central Paratethys. Middle Miocene de-
posits are generally the richest in pteropod species.

In Hungary, most of Badenian pteropods have been found in core hole
sections. Their occurrences have been correlated with foraminifer and nannop-
lankton zones. Badenian pteropods occur only in the upper part of zone NN5.
Vaginella was the first pteropod that appeared, followed by other species (Li-
macina, Clio, Cavolina). This increasing diversity coincides with increase of
specimens and spatial distribution.

Paleomagnetic measurements were also carried out on samples from three
core holes drilled in different part of Hungary. Polarity zones of the sections
were correlated with geomagnetic polarity time scale employing K/Ar ages and
nannoplankton zones.

Pteropods occur in a dominantly normal polarity interval which can be
correlated with a part of magnetic Anomaly 5C. Thus Brelimina age for the
first appearance of Vaginella can be estimated to have been 16.7 Ma, and the
diversity increased at 16.6 Ma.

TERTIARY GEOLOGY AND MINERALOGY OF SEDIMENTARY BENTONITE
DEPOSITS FROM SUNGURLU-MECITOZU REGION, CORUM PROVINCE,
CENTRAL TURKEY

F. Coban (ITU Maden Fakiltesi, Istanbul, Turkey)

In the studied area around Mecitézi and Sungurlu /Corum Province/,
Paleozoic, Mesozoic and Tertiary rocks and sediments are found. Tertiary series
could be divided into Eocene, Oligo-Miocene and Pliocene subdivisions. Eocene
sediments are composed of sandy limestone, marl, tuff and lenses of sandstone.
These are deposited in a shallow water environment. Oligo-Miocene sediments
consist of red coloured conglomerate, laminated sandstone and mudstone. These
clastic rocks have been deposited in fluvial environment. Bentonite occurrences
containing Upper Miocene sediments are represented by a series which contains
gypsum-beari fine grained sandstone, volcanic tuff levels and minor amount
of mudstone alternation.

Bentonite deposits have been formed in two ways.

I/ Alteration of Oligo-Miocene volcanic tuff levels,

G 2./ Weathering of Permo-Triassic metamorphic and Eocene sedimentary
rocks.

The altered tuffs and detrital materials have been transported a short
distance and redeposited in a playa lake environment. Some of the bentonite
beds contain rounded defrital materials /mica, volcanic-metamorphic rock frag-
ment, gypsum, quartz/ and varying in thickness from 25 cm to 2 m. Bentonites
are made of montmorillonite /85%/, feldspar, illite-smectite, kaolinite and quartz.
Calcite, mica, gypsum and rock fragments are the common impurities. According
to the field observations and petrographic, mineralogical data, the bentonite
occurrences are of sedimentary origin.
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GEOLOGY, MINERALOGY OF GYPSUM-BEARING MIOCENE SERIES AND
GEOCHEMICAL CHARACTERISTICS OF GYPSUM FROM SIVRI-HISAR -
ESKISEHIR REGION, WESTERN ANATOLIA, TURKEY

F. Coban (ITU Maden Fak., Istanbul, Turkey), F. Suner

The studied area is located between Sivrihisar and Kayakent, SE of Es-
kisehir, Western Anatolia. In the region Upper (?) Paleozoic to Quaternary
lithologies were observed. Basement rocks, from Paleozoic to Upper Cretaceous
are metamorphics and ultrabasics, which are disconformably overlain by Miocene
and Pliocene sedimentary rocks. Gypsum was found in the lacustrine Miocene
series which are composed of smectite, illite, sepiolite and minor amount of
interstratified clay minerals. Carbonate minerals such as dolomites and calcites
were observed together with the clay minerals. In this assemblage dolomites
were formed showing ideal crystal structure, d (104) = 2.88 A; sepiolites by
direct precipitation under the effects of lacustrine conditions. Gypsum formations
were observed under the sepiolite bearing levels alternating with Fe-oxide rich
and red clay, tuff zones. These gypsum occurrences were classified in two
groups as primary large forms, secondary nodular forms, as the results of
petrographical and geochemical studies. XRD investigations have also indicated
the ideal structure of this evaporative mineral.

Geochemical studies have also shown that there are no significant diffe-
rences in trace elements content except that the total trace elements and
especially Na contents were higher and K, Mg contents lower in the gypsum
deposited alternating with volcanic series than those of carbonate series. The
level of the trace element content in sepiolites was nearly similar to the gypsum
alternating with volcanic series. It was concluded that the formation conditions
of these two occurrences might have been similar. Because of the high Na
content of the gypsum alternating with volcanics it was thought that there was
an evaporative period with high Eh - pH conditions. The large crystals might
be the result of these parameters. On the other hand non-continuous formation
was assumed. This formation must carry a multi - periodic and genesis character
and be slightly in different compositions, which has caused nodular gypsum
formation from pore solutions under the conditions which were also partly res-
ponsible for the deposition of carbonate bearing levels.

NUMERICAL MORPHOMETRIC ANALYSIS AS A USEFUL TOOL TO
EVIDENCE SUBSURFACE STRUCTURES AND NEOTECTONICS. APPLICA-
TION TO DIFFERENT GEODYNAMIC CONTEXT

|E:I. Deﬁ;nmaines (Geotectonic Department, Université Pierre et Marie Curie, Paris,
rance

Classical exploration methods (microtectonics, stratigraphy...) may reach
their limits when there is few outcrops, lot of vegetation and active anthropic
activity. This lead to use and develop methods based upon digital topography
to give a better structural and neotectonic understanding. The digital elevation
model (DEM) and its applications (slope, hill-shading, numerical cross-sections,
summit level and drainage network anomalies analyses) are particularly helpful
for such studies.

The methodology based upon morphoneotectonic treatments such as sum-
mit envelope surface (SES), longitudinal profile analysis, hierarchisation fre-
quency (F=N/S), density (D-L/S), remote sensing (Landsat , SPOT, ERSI)...,
are developed and applied. They evidenced topographic anomalies which may
be interpreted as neotectonic features, or be considered as indicators of possible
recent deformation.

The compulsory study done in the fields, allows to confirm or to infirm
the morphoneotectonic sketch map and to locate the main characteristics of
the defined discontinuities and especially the nature and the quantification of
the deformation (age, amplitude).



THE EVOLUTION OF THE INTRAMONTANE BASINS DURING THE PERMO-
CARBONIFEROUS AT THE WESTERN-EDGE OF THE BOHEMIAN MASSIF:
ENVIRONMENT OF DEPOSITION - ECONOMIC GEOLOGY.

H. G. Dill (Federal Institute for Geosciences and Natural Resources, Hannover,
Germany)

Permo-Carboniferous clastic, volcaniclastic and volcanic rocks crop out in
narrow throughs and small embayments that are lined up like pearls on a stn%
along the deep-seated highland boundary fault between the Mesozoic Tablela
and the Bohemian Massif: /from SE towards the NW/ Schmidgaden, Weiden,
- Erbendorf and Stockheim subbasins. The age of deposition of their rock series,
exceeding 1500 m in thickness in the SE part of the basin, ranges from
Westphalian through Saxonian. These series are unconformably overlain by the
Triassic clastic sequences. In the SE /Weiden basin/ the upper Carboniferous
clastic rocks of the "Bechtsrieth Fm." reflect fining-upward cyclothems, commen-
cilaswith alluvial fans and fading out with tuffaceous fine-grained carbonaceous
ro in a lacustrine environment. In the northwestern Stockheim basin, however,
as a result of caldera evolution pyroclastic rocks with dacites, rhyolites and
andesites prevail over epiclastic-volcaniclastic rocks.

During deposition of Autunian "Schadenreuth" and "Weiden Fms." red beds
with calcretes attesting to a playa environment may be encountered in all
subbasins under study. A renewal of calcalkaline volcanism took place in the
Erbendorf basin, at the Autunian-Saxonian boundary. Following this igneous
activity sheet flood, braided stream and eolian depositions came into being
during Saxonian times. In the Stockheim basin these rocks are transgressively
overlain by the well-known "Kupferschiefer”, whilst towards the SE jasper-bearing
dolomites evolved as a result of paleopedologic processes on an old peneplain
that truncated "Rotliegend” depositions. During the incipient stages of basin
subsidence - upper Carboniferous - these basins extended in NE-SW direction.
By the beginning of the Permian an anti-clockwise rotation of lineamentary fault
zones from NE towards the NW began, leading to the ascend of lavas along
these faults and a re-organization of basin configuration with an encroachment
of Permian sediments upon the Variscan paleohighs towards the NE and SE.
Detailed investigations were focussed on ore mineralization and carbonaceous
matter. In context with the afore-mentioned environment analyses of these Per-
mo-Carboniferous rocks, these studies resulted in subdivision of these basins
into 4 types:

Typ A: intramontane fault-bounded basins barrens as to volcanic activity
with their organic matter derived from the input of land plants /mineable coal
seams, source rock qualities mainly for gas/.

p B: intframontane fault-bounded basins with basin subsidence accom-
panied by the venting of lavas and deposition of volcaniclastic rocks /mineable
coal seams, gas prone/ uraniferous and base-metal-bearing carbargillites/.

p C: lacustrine rocks in half graben-like depressions /source rock qua-
lities for oil, bentonitic clays/ with organic matter partly of algal origin.

p D: narrow volcanic depressions /source rock qualities for oil, smectite-
bearing clays/.

These intramontane basins closely resemble late Paleozoic and Cenozoic
basins /Cerilly, Lodéve, St. Hiﬂpoly!e. tlinta basins/ elsewhere, which are well-
known for their uranium and hydrocarbon potentials.
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PRZEMYSL ,SIGMOID ”, AN INHERITED STRUCTURE OF THE EASTERN
OUTER CARPATHIANS A VIEW FROM ANALOGUE MODELLING.

N. Ellouz (IFP, Rueil-Malmaison, France), B. Colleta, E. Roca, R. Szczucki

The Carpathian chain results mainly from two distinct compressive tectonic
events: a middle Cretaceous phase responsible for the emplacement of the
inner Carpathians and a later Neogene phase responsible for the structuration
of the outer Carpathians (late Cretaceous-early Miocene flysch units).

The Paleogene outer Carpathian flysch sequences were deposited in a
complex setting, changing from NW to SE. Some NW-SE paleohighs were
individualized, which strongly influenced lateral facies variations. Inherited from
the Mesozoic tectonic episodes that deformed the Central European Platform,
these paleohighs were compressionally reactivated during the Neocimmerian
time ( i.e. Late Jurassic to Albian ), or after the Senonian. Early foreland
tectonic inversions, took place synchronously with the development of the nort-
heastward migrating Carpathian foredeep, where the late Cretaceous-early Mi-
ocene flysch was deposited.

From Poland to Romania, the tectonic features of the outer units and
underthrust autochthon have been characterized along several balanced cross-
sections, in the Western and Eastern Carpathians. After restoration, a calculation
of the shortening rate has been estimated , which allows to propose a 3D
palins_Pastic restoration of the Cretaceous and Paleogene flysch basins.

0 test the coherency of these palinspastic restoration and to estimate
the 3D geometries, sandzox model analysed with X.Ray tomography have
been used. We focused our study in a tranfer zone situated near the
Poland/Ukraine boundary, the so-called, Przemysl "sigmoid” zone. In this area
the front of the SkibapS’kole flysch unit shows an important virgation, which
does not affect the geometry of frontal thrust ( i.e. Stebnik-Sambor units).

We tested several boundary conditions simulating:

- the heterogeneities of the substratum due to the pre-tertiary tectonic events.
- the distribution of various detachment levels. Three detachment levels, the
lower Cretaceous blackshales, the Oligocene bituminous schists (Menilites) and,
in Ukraine, the Badenian salt , have been simulated in the experimental box
by using silicone layers.

- two episodes of deformation, separated by a post-Laramian erosion phase.

The sand-box experiments demonstrate very clearly the impact of the
lateral heterogeneities in the distribution of the main detachment levels , which
strongly influence the propagation of the deformation. Thus, we can explain the
strong virgation in the surface organisation of the flysch thrust sheets, and the
disappearence of some units ( i. e. Borislav-Pokut ) from Ukraine to Poland,
by a staircase basal thrust trajectory, from the L. Cretaceous to Oligocene
detachment levels, or even to the Badenian salt in Ukraine.

PETROPHYSICAL CHARACTERISTICS OF THE MAMURA FORMATION
/LOWER CRETACEOUS/ WESTERN DESERT, EGYPT

E. I&) El Sayed (Geology Dept., Faculty of Science, Ain Shams University,
gy

Various petrophysical parameters have been laboratory measured for 32
core samples obtained from three drilled holes. They are belonging to the
Mamura Formation /Lower Cretaceous/. Lithologic discrimination has been
investigated by different cross-plots. The grain density- porosity relation was the
most effective combination.

The measured formation parameters such as porosity, formation factor,
permeability, compressive strength, matrix oonductivit')_:, mounce potential, packing
index and rock density have been studied for the obtained core samples.
Consequently, reliable reservoir relationships were performed.

Using multiregression analysis technique, storage capacity statistical models
have been created in order to predict and delineate reservoir porosity from
other routine parameters.
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RESERVOIR OF GEOTHERMAL WATERS IN THE DANUBE
BASIN

M. Fendek (Dionyz Stir Institute of Geology, Bratislava,
Slovakia), O. Franko, A. Remsik

The geothermal water reservoir is spatially delimitated by
two boundary conditions. The first is the 40 °C water tempera-
ture. Waters of this and a higher temperature may be utilized for
direct heating. So the hydrodynamical tests on wells have only
been performed to the approximate depth of 1000 m. At this
depth the reservoir temperature is about 45-50 °C and the
surface temperature about 40 ° C. The yield of outflow from wells
with temperatures below 40 °C is low due to the low effect of
thermolift. The reservoir top is confined with a plain at 1000 m
depth. The second boundary conditions is the course of the
impermeable basement (aquiclude) of the reservoir. A complex
of aquicludes or a hydrogeological complex 5 irrespective of its
stratigraphical range is regarded as the impermeable basement.
The absolute transmissivity coefficient T  in this complex is
smaller than 0.5.10"" m®, so the area of the reservoir at the
depth 1000 m is given by the intersecticn of the plain with the
impermeable basement - the aquiciude.

Since the structure of the depression is dish-like, the
impermeable basement slopes down to the depression centre
from all sides. From the margins the basement is dipping at
30 ° and the dipping is decreasing towards the centre. The
maximum depth of the reservoir is 3300-3400 m in the area of
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Gabdéikovo-i.e. in its centre. The maximum length of the reservoir
at the level of 1000 m is 60 km in the NE-SW direction and
almost 70 km in the NW-SE direction. The volume of the
delimitated structure is 4031 km’. The average percentage of
aquifers in the structure is 34 %. The average value of aquifers
porosity is 0.2. The natural reserves of geothermal waters
represent 274.10° m’.

FEASIBLE INTERPRETATION OF BURRIED MAGNETIC ANOMALOUS
g%\?ﬁﬁi}'” THE TRANSCARPATHIAN DEPRESSION /EASTERN

I. Gnojek (Geofyzika, Brno, Czech Republik), J. Vozéar

The magnetic map of the East Slovakian Lowland /the Slovak part of the
Transcarpathian Depression/ demonstrates a remarkable anomalous pattern the
sources of which pertain to different geological structures situated in variant
depth levels.

The striking short-wave and high-amplitude anomalies belong the Miocene-
Pliocene neovolcanics, mostly andesites, which border the Lowland from the W
/Slanské vrchy Mts./ and from the NE /Vihorlatské vrchy Mts./ and which partly
also outcrop in the South of the Lowland. Rather different parameters of mag-
netic anomalies can be seen on the anomalies pertaining to the covered neovol-
canics mostly situated in the depth of hundreds of meters. Generally, the
magnetic map reveals expressively larger distribution of the neovolcanics in
comparison with those mapped on the ground.

A specific type of anomaly was found in the SW vicinity of the Vihorlatské
vrchy Mts.. Its source was proved by one drill-hole in the depth of 2700-2900m
and it is represented by a spinel chrysotile peridotite with a big amount of
secondary magnetite as a product of serpentinization which evokes extremely
high magnetic susceptibilities exceeding 200.10-3 S| units. The last studies
conduce to the Paleogene age of these rocks. :

The long-wave anomaly with the amplitude almost 70nT fills the whole
central part of the East Slovakian Lowland. It has not been proved by drilling,
yet. Their source modelled as a -2 km thick body is expected to be involved
in the basement of the East Slovakian Neogene Basin reaching the depth even
6 km in its deepest part. The source is supposed to be a vaulted structure in
the depth interval 4-10 km consisting in basic to ultrabasic rocks which may
be a remnant of an oceanic crust. SW continuation of the body below the
Slanské vrchy Mts. to the close vicinity of the serpentinized ultrabasics SW of
Kosice has not been excluded.
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TERTIARY EVOLUTION OF THE CENTRAL KIZILIRMAK BASIN /TURKEY/

M. C. Goncloglu /METU, Ankara, Turkey/, V. Toprak, E. Olgun, |. Kuscu, A.
Erler, K. Yaliniz

Central Kizilirmak Basin is located within the Central Anatolian Crystalline
Complex /CACC/. CACC represents the thickened and metamorphosed northern
passive margin of Tauride-Anatolide platform and is formed due to southerly
obduction of ophiolites from Neotethyan Ocean and subsequent collision with
an ensimatic arc. Post collisional thermal relaxation and uplifting during Late
Cretaceous-Paleocene created several extensional basins in the region. Exten-
sive alkaline volcanism, strong lateral facies changes and rapid variations in
thickness support evidence for active synsedimentary faults at basin margin.

A reversal from extensional to compressional system occurred during Eo-
cene as indicated by Early Eocene transgression at the basin margins and
Middle Eocene megaslump development associated with transportation of huge
basement olistoliths /20 knvV into the distal parts of the basin. This compression
is followed by northward thrusting of basement slices. The thrusting continued
during Late Eocene-Early Miocene and resulted in the formation of several
northward sloping disconnected foreland basins which are filled with evaporite
bearing continental clastics.

Late Miocene-Pliocene period is characterized by a new phase of extension
in the region. Calcalkaline and alkaline Central Anatolian volcanic belt is asso-
ciated with this extension. Kizilirmak fault, a dominantly dip-slip fault, is one of
the major faults of this period. The area is largely covered by lacustrine to
fluvial rocks deposited in several continental basins formed during this period.
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