32 GeoLines 16(2003)

European Suture inthe Carpathians and the Scientific Problems
of the Orava Deep Drilling Project

Jan GOLONKA' (reporter), Marek LEWANDOWSKI?, Andrzej ZELAZNIEWICZ? and the Orava Deep Dril-
ling Project Scientific Committee

' Jagiellonian University, Institute of Geological Sciences, Oleandry 2a, 30-063 Krakéw, Poland

2 Instytut Geofizyki, Polska Akademia Nauk Ul. Ksiecia Janusza 64, 01-452, Poland

S Instytut Nauk Geologicznych PAN, ul. Podwale 75, 50-449 Wroctaw, Poland

A significant progress in the investigations of geodynamics  Kovac et al., 1998; Plasienka et al., 1991; PlaSienka, 1999).
and plate tectonics of the Carpathian orogen was achieved  This progress enabled to formulate new scientific ideas and
in the last years (Birkenmajer, 1988; Golonka et al., 2000;  highlight problems that could be solved by scientific drill-
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ing. In Poland, Slovakia and the Czech Republic, Carpathian
Fold Belt consists of an older unit known as the Central (or
Inner) West Carpathians (CWC), and a younger one, known
as the Outer West Carpathians (OWC), the latter being thrust
over the southern part of the European Platform (Cadomian or
Hercynian basement). The depth of the cratonic basement in
the suture zone, according to the results of the deep seismic
(CELEBRATION profile; Guterch et al., 2001), magnetotel-
luric and magnetic soundings (Jankowski et al., 1985), is
below 6-8 km (basement depth calculated from the platform
bending is 10 km). An enigmatic basement uplift exists despite
the general southerly dip of the European Platform under NW
Carpathians that may be caused by the geothermal uplift of
the asthenosphere replacing delaminated lithosphere or by
mantle plumes, or by the basement-involved thrust faults.
The boundary between the overriding CWC (Alcapa plate) and
the European plate is the Pieniny Klippen Belt (PKB), built
of the Mesozoic sedimentary successions, once deposited in
basins situated between the European craton and the margin of
the northern Africa. At present, the PKB is an almost 700 km
long, strongly compressed and tectonically complicated suture
zone. In this relatively narrow belt (comprising the PKB and
adjacent, still poorly recognized units), there is a wealth of
unanswered questions that hamper a better understanding of
the evolution of the Central European Alpine system. These
questions and problems can be grouped into several discipli-
nary topics, which combine both regional and continental-scale
issues.

TOPIC 1. Stuctural position of the PKB within the CFB and
its meaning for a reconstruction of the Cenozoic Alpine system
of Europe.

The PKB, which is one of the most complicated and enigmatic

structures within the CFB, is bounded by probably first-order

strike-slip faults both in the north and the south. In-depth struc-

ture and geometry of the PKB are unknown. In order to solve

fundamental obstacles in the reconstruction of the CFB evolu-

tion, the following points need to be addressed:

1. structural relationships between the PKB and adjacent for-
mations;

2.nature of the contact zones, magnitude and relative displace-
ment between contacting units;

3. verification of models, identification of the subduction type
(A or B) and direction within the CFB,;

4. geometry of the PKB suture at depth;

5. total thickness of the Lower Miocene deposits in the context
of the evolution of the foreland basin;

6. identification of the tectonic units beneath the Magura nap-
pes overthrust;

7. paleogeographic disposition of the PKB basins.

TOPIC 2. Relationship between geotectonic and geodynamic
setting and magmatogenesis.

The Flysch Belt, adjacent to the PKB from the north, also
contains andesitic Neogene (Sarmatian) volcanic rocks, whose
origin is interpreted as a combined effect of the mantle uplift
and subduction processes. In effect, extensional regime is exert-
ed within generally compressional stress field, a situation unique
within the Alpine system of Europe, with yet not fully recog-
nized impact for the orogen evolution. A temporal and spatial
definition of the igneous activity, together with precise geoche-
mical and petrological characteristics of whole rocks and
mineral phases is of fundamental importance in order to solve
the relative contribution of asthenosphere and lithosophere to
the magmatic products emplaced during the Alpine orogeny.
Worth note is the presence in the study area of OIB-like (OIB =
Ocean Island Basalt) mantle melts with extreme geochemical
and isotopic features (e.g., extremely unradiogenic *’St/*Sr, coup-
led with radiogenic "*Nd/"*Nd and 2*Pb/**Pb and 2*Pb/**Pb)
among the Cenozoic European Volcanic Province (CEVP) prod-
ucts (e.g., Alibert et al., 1987; Bluzstain and Hart, 1989; Wilson
and Patterson, 2001; Lustrino, 2002).

TOPIC 3. Nature of the geophysical anomalies.
TOPIC 4. Geothermal issues.

TOPIC 5. Geodynamic reconstruction of the Mesozoic—

Cenozoic basins.
TOPIC 6. Oil generation, migration and timing.
TOPIC 7. Regional heat-flow evolution.

TOPIC 8. Identification and definition of the Cadomian—
Hercynian basement structure of the Carpathians.

TOPIC 9. Paleostress evolution and its changes in horizontal
and vertical section.

All these topics are potential issues to be solved by the drilling.
Based on the current stage of knowledge, if the basement of
the Alpine orogen is to be reached and the rocks responsible
for the anomaly are also to be recognized, the main drilling
should reach the depth of 8000 m. Tentatively, we presume
that ODDP could be located in the vicinity of the Hyzne vil-
lage near the Polish—Slovak border to serve both Polish and
Slovak scientists and to utilize international cooperation. It
would be also situated along the CELEBRATION 2000 deep
seismic profile line in the near vicinity of the deep geological
cross-sections Krakéw—Zakopane and Andrychéw—Hyzne,
utilizing the series of wells of the Polish Geol. Inst. and Polish
Oil Industry.
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