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Carpathian loop and is separated by a narrow zone of extre
me deformation (shortening and shearing) - the Pieniny 
Klippen Belt (PKB) from the outer flysch basin (Outer 
Carpathians - externides). In spite of the proximity, age and 
lithofacial similarity of both basins, there are large differen
ces in tectonic architecture between them. Contrary to the 
nearly undeformed CCPB (except for the Periklippen 
Sambron zone), the recent structure of the outer flysch basin 
represents accretionary collisional wedge composed of pile 
ofthrust sheets. Different structural evolution of both basins 
resulted from different geotectonic position of CCPB (bac
karc basin) and outer flysch basin (forearc basin). 

In addition to the structural data gained by field investi
gation and compilation of sedimentological and geological 
data, the fluid inclusions in quartz - calcite veins penetra
ting CCPB sediments were analysed to reconstruct PT con
ditions of their formation. This combination of research 
methods seems to be a very effective way to reconstruct 
epigenetic history of the basin. Structural research was fo
cused on paleostress analysis from fault slip data. Several 
stages of compression and extension were distinguished, 
when mesoscopic shear faults, joints and veins were formed. 
These structures record epigenetic history of the CCPB. 

After rapid subsidence (Middle Eocene - Oligocene) 
of the CCPB, probably caused by the "roll back" effect of 

the subducted foreland slab pulling the Central Carpathian 
(CC) frontal edge, the basin inverted. Inversion resulted 
from the Miocene collision of CC and foreland rigid blocks. 
The CCPB basin was then disintegrated by block tilting 
during the continued inversion (15 Ma ago), when "half 
grabens" were created and Vysoke Tatry Mts uplifted. Me
anwhile, the accretionary wedge was formed in the outer 
flysch zone. Packets of the Paleogene sediments slumped 
down (towards the north) along inclined slopes of tilted 
blocks in the CCPB area. This can be an alternative explanation 
of the origin of lithofacially and structurally (folded) strange 
Sambron zone. However, the dynamics of the PKB had to play 
an important role in deformation of this zone, too. 

PT parameters calculated from fluid inclusions sampled 
from the Sambron zone (150oC, 1,5 kbar) and southern 
margin of the Levocske vrchy Mts (800 C, 0,01-0,05 kbar) 
show apparent differences in condition of vein crystal
lization within both areas. Veins from both localities were 
formed after the Oligocene, i. e. during the tectonic inversion 
of the basin, and are roughly coeval. Temperatures and pressu
res obtained may indicate original depths of sediments burial 
during vein formation. Therefore, the currently exhumed sedi
ments with mineral veins in the Sambron zone had to be much 
more deeper than veins - bearing sediments in the southern 
margin of the CCPB in time of vein crystallization. 
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Published and not yet published paleomagnetic results, 
that are relevant to the Tertiary tectonic history will be 
discussed from the Inner Carpathians, the North Pannonian 
megatectonic unit and the Eastern Alps, E of the Tauern 
window. Attempt will be made to separate movement indi
cators of areal character from those that might be thought to 
be related to linear tectonic features, among them the Ennstal 
and Mur-Mtirz faults, the fault system of the East Slovak 
Basin, the mid-Hungarian Mobile Belt, the Darno line. 

Based on the patterns of time and space distribution of 
the observed paleomagnetic declinations and inclinations, 

several paleomagnetic units will be defined. Problems, like 
the exact location of the border zones and the character of 
the differences between paleomagnetic units, paleomagnetic 
constraints for the timing of movements, the manner and 
timing of the final emplacement will be discussed in detail. 
The most important general conclusions drawn from the 
available paleomagnetic observations are the followings: 

Tertiary paleomagnetic and tectonic units do not always coincide; 
- the movements indicated paleomagnetically are sud

den, and long times elapse without discernible change in the 
orientation or in the latitudinal position of the tectonic units; 

- in the available paleomagnetic data base, the areal char-
acter of the movement indicators is often expressed, while the 
manifestation of tectonic lines and zones is less conspicuous. 
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Sampling sites for the paleomagnetic studies carried out in 
the area in the years of 1988-1993 were selected using the 
geological map and descriptions of the 1960s, for lack of 
more recent publications and interest in the area. These 
studies suggest that despite of the assumed short duration of 
the ignimbrite volcanism (max. a few Ma), there are two 
distinct groups of sites: one with about 30°, the other with 80° 
counterclockwise rotation. The two groups correspond to two 
ignimbritic events, called lower and upper ignimbrite, respec
tively. The match between the ignimbritic horizons and the 
distinct paleodeclinations is so perfect that paleomagnetism 
may be regarded as an excellent mapping method in this area. 
Apart from helping geological correlation, the paleomagnetic 
results are also interesting from geodynarnic point of view. 
They imply that before and during the fIrst ignimbritic event 
the area was far to the south compared with the present position 
and became emplaced by a fIrst rotation of about 50° followed 
by a rotation of 30°, both in the counterclockwise sense. 

The four KlAr ages, that accompanied the intensive 
paleomagnetic studies also pointed to the short duration of 
the ignimbrite volcanism. However, the ages were overlap
ping. More recently, the area was revisited. Samples were 
collected for KI Ar age determination from practically all 
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previously studied paleomagnetic sites and new sites (most
ly less welded ignimbrites) were sampled, both for KI Ar age 
determination and paleomagnetic measurements. The now 
numerous KI Ar ages date the ignimbrite volcanism as of 
16-19 Ma. Within this range, the paleomagnetic sites with 
less rotation are younger, typically of 16-17Ma. In the group 
with about 80° rotation, the KI Ar ages for some sites are of 
17.8-19.3 Ma, but for some others the ages correspond to 
those of the younger group. The obvious explanation is that 
some of the KI Ar ages are reset, while the original paleo
magnetic direction for the same sites could survive the 
moderate heating, since the Curie-points are typically 
630°C, irrespective of composition and degree of welding. 
Alternatively, all the KI Ar ages may be primary. In this case, 
we have to calculate with relatively long-lasting first phase, 
and an extremely fast (within a few hundred thousand years) 
movement of the area in the time interval of 16-17Ma. 

Finally, it is worth pointing out that both methods found that 
some ignimbritic deposits must be considerably younger than the 
above discussed horizons (age about 13 Ma, no declination 
rotation), i.e. the geological map at certain points calls for revi
sion. 
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In the central part of the Sava depression geological 
records (exploration wells, seismic and outcrops) clearly 
evidence two phases of plate convergence characteristic 
along the northern margins of present-day Dinarides. At the 
end of the Jurassic the ophiolites were obducted onto the 
north-eastern margins of Apulian microplate (Inner Dinari
des). The second phase is evidenced in the central part of the 
Northern Dinarides. The Tisza megaunit of present-day 
Pannonian Basin was subducted under the Northern Dinari
des during Late Cretaceous and Paleogene. The subduction 
processes which terminated by the end of Eocene are evi
denced by volcanic arc related magmatism, as well as back
arc trench and accretionary wedge deposits. 

In the Paratethys realm the rifting processes started at the 
beginning of the Early Miocene. According to the well data, 
the earliest Miocene deposits of the WNW -ESE elongated 
Sava depression are composed of coarse-grained breccia and 
conglomerates deposited almost exclusively all along the 
steeply dipping northern slope of the depression. At the same 
time the gently dipping opposite slopes of the depressions 

were the sites of the fine-grained shallow water clastic and 
carbonate sedimentation. The shape of the depression and 
sedimentary facies distribution suggest that the Early Mio
cene extension created half grabens by the listric faulting. 
During Karpatian and Badenian the sedimentation was con
trolled by wrench faulting that produced a succession of the 
pull apart basins along strike. 

After the Badenian rifting processes terminated and 
continuous, but slower subsidence lasted till the end of the 
Sarmatian. At the end of the Sarmatian the final interruption 
of the marine influence is recorded as regional unconformi
ty, with significant erosion of basin edges. The Pannonian 
compression is well expressed on seismic profiles. It is 
caused by right -lateral NE-SW wrenching which produced 
transpression related structures east of the main fault and 
cuts of the significant part of the depression west of the fault. 
Late Pannonian and Early Pontian fresh-water deposits cre
ated more than 1500 metres thick sedimentary cover. 

All these tectonic processes, which involve entire North
ern Dinarides and South Pannonian basin, are clearly expres
sed in the central part of the Sava Depression. They are 
presented on the poster by selection of the seismic cross-sec
tions and supported by the well data. 
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