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FOREWORD

In 1978, four scientists from the United States Geological Survey (USGS) 
visited Budapest at the invitation of the Hungarian Central Office of Geology 
(Központi Földtani Hivatal). The purpose of this exploratory visit was to 
examine possibilities in exchanging scientists and implementing cooperative 
research in geosciences under the 1977 United States-Hungary Agreement on 
Cooperation in Culture, Education, Science and Technology. The USGS de
legation visited several institutes, including the Eötvös Loránd Geophysical 
Institute, the Hungarian Geological Survey, the Oil and Gas Trust and institutes 
of the Academy of Sciences. The review of programs conducted in Hungarian 
geoscience institutes indicated that several areas of scientific research were of 
mutual interest, and that reciprocally, programs of the USGS needed to be 
made familiar to Hungarian scientists. Accordingly, in April 1979, a delegation 
from Hungary visited facilities of the USGS in Virginia, Colorado, California, 
Arizona, and field experiments in Wyoming. A list of possible cooperative 
subjects, with various degrees of commonality to scientists from both coutries 
emerged after these visits and from the ensuing discussions. This included 
seismology, geoelectrical techniques, paleomagnetics, energy resources assess
ment, and engineering geology. Negotiations led to an agreement on coopera
tive scientific research for a two-year duration, and in subsequent years that 
agreement was renewed twice thereafter.

The joint scientific efforts between the Central Office of Geology and the 
U. S. Geological Survey developed along several lines. A significant effort was 
made in geophysics, particularly in developing instrumented field methods and 
numerical algorithms to test for the presence of mineralized zones and ore 
bodies. Electromagnetic and induced polarization methods were used to probe 
for bauxite and sulfide deposits. Geophysical modeling, in complex geological 
terrain, and graphical display methods were developed or exchanged for mutual 
benefit -  an underlying principle of the entire cooperative program. An equally 
significant effort was expended in understanding the Neogene history of the 
Pannonian basin, with several holes drilled and cored for oriented samples for 
deciphering the remanent magnetic record, and 800 km of seismic reflection 
profiles were analyzed jointly to understand the stratigraphic framework and 
the evolution of the basin. Concurrently, paleoenvironmental reconstruction 
was used to study potential reservoir rocks and possible migration paths, as well 
as to understand depositional facies, sediment sources, and the role that tectonic 
events played in the structural development of the basin. Geochemical studies 
of kerogen were to decipher maturation processes for hydrocarbons, and the 
signal characteristics of seismic reflection data were probed to detect gaseous 
horizons. Experts were exchanged to understand how data bases were used to 
manage geological, geochemical, and geophysical data and how best to display 
these data. Concepts and studies began to merge and supplemented by other 
investigations in mineral resources (heavy minerals), and in magnetotellurics, 
and plans were made for intercomparative studies in tectonics.
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This compendium of papers presents the progress and some of the results 
and sucesses of the projects undertaken jointly by the Hungarian earth science 
institutions and the U. S. Geological Survey, during the first five years of 
cooperative work. The articles in this volume represent the scientific results 
presented at a joint conference, held in Budapest, October 1-3, 1984. Notably, 
not all the subjects envisioned or tried initially as joint efforts endured the test 
of time and these are not reported in this volume. Those scientific investigations, 
however, that persevered, established in the process a common foundation of 
understanding and a spirited desire to search for answers. These attributes were 
certainly characteristic of not only individual studies, but the cooperative pro
gram on the whole.

Significant results include a substantially new analysis of the sources and 
directions of sedimentation that filled the Pannonian Basin. The deltaic facies 
analyzed by seismic stratigraphic methods (Mattick, Rumpler and Phillips) and 
core hole data (Bérezi and Phillips) in southeastern Hungary, were found to 
represent two distinct stages of deltaic sedimentation in a trough that contains 
6000 m of lacustrine and fluvial sedimentary rocks of Neogene and Quaternary 
age. The older deltaic system was deposited in water of 800-900 m and the 
younger system was deposited in water depths of 300-400 m. Both deltaic 
systems contain potential reservoir rocks for petroleum; in the older deltas 
coarse-grained rocks are stored in delta-slope channels, in the younger deltas 
coarse-grained rocks are stored chiefly in delta-front sheet sands. The conditions 
that matured organic matter into petroleum were examined at a few locations 
by Fisch and Koncz using the method of pyrolysis on rock samples.

Paleoenviroments of late Cretaceous and early to mid-Miocene age are 
reported on in two papers, respectively, by Clifton, Brezsnyánszky and Haas, 
and Clifton, Bohn-Havas and Müller. Both emphasize reconstruction of pa- 
leogeographic settings, using models of sedimentation, including sources, path
ways and sinks for the detritus. Senonian conglomerates of the Bükk Mountains 
are shown to have been emplaced by westward moving gravity flows, and their 
source was subsequently moved tectonically to the north. Miocene sands and 
gravels lend themselves to differentiating inner shelf, nearshore, foreshore, and 
backshore segments of a paleo-shoreline, where the rate of sedimentation kept 
pace with a rising sea-level.

A particularly vexing problem has been the definition of the Pannonian 
stage. What were thought to be paleontological and palynologie timeline indica
tors have recently been found to be but markers of locally varying paleoenviron- 
ments. Hence, magnetostratigraphic studies were initiated by the Hungarian 
Geological Survey (Elston, Hámor, Jámbor, Lantos and Rónai) as another 
means to distinguish the time-stratigraphic units composing the Neogene. Pre
liminary results indicate that the boundary bvetween the Lower and Upper 
Pannonian can be dated at 8.8 million years, but further studies are needed for 
completing the reference polarity zonations for the Pannonian (s. 1.) and 
Pleistocene in Hungary. Determination of the Pilo-Pleistocene boundary was 
also the subject of a study by Grosz, Rónai and Lopez, in this case using heavy
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minerals as possible indicators of climatic shifts. The authors believe denser 
sampling will prove this to be a useful method. A separate study by Márton and 
Elston also used remanent magnetization to find that the Balaton Highlands 
rotated 50° counter-clockwise with respect to the Mecsek Mountains, since the 
magnetization of the studied red beds, a step toward deciphering the tectonic 
events of that area.

Another major thrust of the cooperative investigations focused on 
geophysical methods applied to mineral resources. Several investigations, in
cluding field work and theoretical modeling, sought improvements in techniques 
for detecting ore deposits. Among these, Verő, Smith et al. report on the first 
common basis for interpretation of time-domain and frequency-domain, spec
tral, induced polarization methods using generalized inversion and the Cole- 
Cole model. Results on applying time-domain electromagnetic (EM) methods 
to bauxite deposits and karst terrain (Kakas, Frischknecht et al.) also includes 
theory for simplified interpretation of time-domain EM soundings. Using seis
mic profiles from the U. S. Atlantic Continental margin, Késmárky probed 
possibilities of detecting hydrates based on interval velocities. While this study 
was based on conventional seismic reflection profiling, Lee, Miller, and Göncz 
tested theories about vertical seismic profiling with data from field experiments, 
and their report contains innovations in both the field techniques and in the 
analysis of the data. Geophysical data lend themselves to modeling -  the above 
metioned papers all incorporate such -  but a specific attampt, by Miiller, Lee, 
Kilényi, Petrovics, Braun and Korvin dealt with specific and difficult problems 
of a tectonically much deformed terrane, that contains coal beds.

Further, other studies in coal and also in heavy minerals are reported. 
Based on a reconnaissance study, Grosz, Síkhegyi and Fiigedi conclude that the 
amount of particulate gold found in Danube River sediments bears closer and 
more widespread examination, and that heavy-mineral suites could be used 
productively to delineate sources and sinks of sedimentation in the Pannonian 
Basin. The number of samples that could be collected for this study was not 
adequate to quantify results further; this also was the case for trace element 
analysis of coal samples by Somos, Zubovic an Simon. This latter investigation 
showed, however, that Hungarian Jurassic coal is high in trace elements, while 
Eocene and Miocene coals are high in organic sulfur. Both studies presage 
significant results if pursued further.

Many of these joint efforts benefitted from gradual understanding of one 
another’s data bases, how such were used to manage and display data. The 
substance of this is reported by Bowen, Csercsik and Zilahi-Sebess.

These papers signify a progressive shift in emphasis that evolved during the 
course of five years of joint Hungarian-American research. What began as a 
collection of independent trials, gradually formed a program of investigation 
supporting one another, sharing concepts, data and results. Still a beginning, 
the aims and aspirations matured in October 1984, at the joint conference, to 
a concerted drive by all to decipher the geological framework, evolution, 
processes and resources of the Pannonian Basin comprehensively.
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Location map showing USGS—KFH joint field investigation 
1 — Seismic stratigraphy, 2 — Sedimentology/depositional environment,

3 — Magnetostratigraphy, 4 — Chronostratigraphy, 5 — Paleoenvironment,
6 — Lithology/Paleogeography, 7 — Heavy minerals, 8 — Coal geochemistry,

9 — Oil geochemistry. 10 Paleomagnetics, 11 — Seismic modeling,
12 — Vertical seismic profiling, 13 -  Transient electromagnetic soundings

A USGS—KFH tudományos-műszaki együttműködési szerződés keretében végzett
kutatási témák helyszínei

1 — Szeizmikus sztratigráfia, 2 — Üledékföldtan/üledékfelhalmozódási környezetek,
3 — Magnetosztratigráfia, 4 - Kronosztratigráfia, 5 -  Paleokörnyezet.

6 — Kőzettan/ősföldrajz, 7 — Nehézásványok. 8 — Szén-geokémia, 9 - Olaj-geokémia,
10 — Paleomágnesség. 11 — Szeizmikus modellezés. 12 — Vertikális szeizmikus szelvényezés, 

13 — Tranziens elektromágneses szondázás

План расположения районов совместных исследований в рамках научно-технического 
сотрудничества между Геологической службой С. Ш. А. и Центральным 

геологическим управлением ВНР
1 — Сейсмостратиграфия, 2 — Седиментология/среды осадкообразования,

3 — Магнитостратиграфия, 4 — Хроностратиграфия, 5 — Палеосреда,
6 — Литология/палеогеография, 7 — Тяжелые минералы. 8 — Геохимия угля,

9 — Геохимия нефти, 10 Палеомагнетизм, 11 — Сейсмическое моделирование,
12 — Вертикальное сейсмическое профилирование, 13 Электромагнитное зондирование

методом переходных процессов
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Why the Pannonian Basin? Is it because it covers a large part of Hungary, 
capturing most of the current geoscientific investigations? Undoubtendly, that 
is part of the answer, but a small part only. There is a certain fascination that 
the basin elicits, by virtue of the geologic simplicity of young rock units in some 
areas and the geologic complexity of surrounding areas and older rock units. 
The Pannonian Basin is young, it has subsided and infilled at a relatively fast 
rate, and in the basinal areas, where the sedimentary rocks are relatively undis
turbed, sedimentary processes can be studied. The basinal areas overlie a thin 
crust permeated by high geothermal heat flow that helped generate valuable 
energy and mineral resources. In surrounding areas and in the older rocks 
underlying the Pannonian Basin, relatively recent orogenies and volcanism 
associated with pull-apart tectonics, thrust faulting, and mountain building 
processes that formed the Alps and Carpathian Mountains are displayed. Many 
of these attributes have been summarized recently in a special issue of Earth 
Evolution Sciences (1981). The Pannonian Basin is a virtual laboratory to which 
geologic processes, seldom as active or found in such abundance, can be 
modeled.

The papers in this volume reflect but a few probings not only into the 
subsurface of a geologically unique area but also into ways scientific coopera
tion can transcend geographic boundaries. We hope, therefore, that these 
contributions will further scientific interest and knowledge in both Hungary and 
the United States, and that exchanges of people and ideas will continue in the 
high-spirited form of prior years.

Reston, Virginia, U.S.A. and Paul G. Teleki (USGS)
Budapest, Hungary 
June, 1985

Oszkár Ádám (KFH) 
Éva Kilényi (ELGI)




