
flysch successions of this unit. There is also more uncertainties 
in palaeobathymetric estimations for the Magura Basin. 

For the Tithonian to Early Cretaceous (Silesian unit) rapid 
subsidence is recorded (coeval with relatively high sedimenta­
tion rates), followed by decreasing subsidence as well as decre­
asing sedimentation rates during upper part of the Early 
Cretaceous. Since the Turonian-Coniacian until Maastrich­
tian-Paleocene an uplift of several hundreds metres over the 
Skole, Subsilesian, Silesian, Dukla and Fore-Dukla sub-ba­
sins is recorded. This effect observed on tectonic subsidence 
curves is a result of shallowing of sedimentary environment, 
which was not compensated by sedimentation. The uplift is 
associated with increasing rate of deposition (,...,50-100 
mlMy), which, due to very high sea level at this time, allows 
to suggest tectonic nature of the source areas uplift. For the 
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Magura Basin the Late Cretaceous uplift is uncertain. Du­
ring the Paleocene subsidence was re-established (in Magura 
Basins increased in rate) and lasted until the Middle-Late Eoce­
ne; deposition rates decreased for this time span. Since the Late 
Eocene rapid uplift of a big magnitude (,.2000 m?) started, which 
lasted until Early Oligocene. The uplift is recorded by drastic 
sedimentary environment shallowing, not compensated by limi­
ted sedimentation. There is some discrepancy in the beginning 
and end of this event, suggesting migration of the uplift process 
to the north and north-east in time (on the scale of single My). 
The uplift was followed by minor subsidence, being the last 
tectonic event in the basin, accompanied by drastically incre­
asing deposition rates, which reached approx. 200-300 m/My 
for Late Oligocene-Early Miocene (max. ,...,800 m/My). 

The Oligo-Miocene alkaline basalt volcanism in Bulgaria 

Peter Marchev1, Orlando Vaselli2 & Hilary Downes3 

1 Institute of Geology, Bulgarian Academy of Sciences, 
G. Bontchev, 1113 Sofia, Bulgaria 
2DepartmentofEarthSciences, G. La Pira 4, 50121 Florence, Italy 
3Department of Geology, Birkbeck College, London 
University, Malet Street, London, WC1E 6BT, UK 

The Oligo-Miocene alkaline volcanism in Bulgaria is 
characterised by the presence of a ca. 250 km N-S volcanic 
alignment which cuts all four tectonic units that occur in 
Bulgaria: Moesian Platform (North Bulgaria), Balkan and 
Srednogorie Zones (Central Bulgaria) and Rhodope Massif 
(South Bulgaria). The alkali basalt volcanism in the Moesian 
Platform is mainly represented by monogenetic volcanoes 
and/or extrusions while in the other tectonic units they occur 
as laccoliths, necks or small-scale dyke swarms. KlAr age 
data are still scanty to produce a general picture of the 
alkaline volcanism in Bulgaria although the dykes located 
in the Rhodope Massif are 26-28 Ma old while those in 
Central and Northern Bulgaria are 4-6 Ma younger (24-19 
Ma). Most of the Bulgarian alkaline basalts contain ultrama­
fic and crustal xenoliths. In terms of classification, rocks in 
North and Central Bulgaria are olivine- and clinopyroxene­
porphyric rocks belonging to the basanite-alkali basalt-tra-

chybasalt series whereas those of the Rhodope Massif are of 
basanite-Iamprophyre (camptonite) composition. Trace and 
Rare Earth element abundances are typical of those of intra­
plate alkaline volcanics with typical troughs at K and Rb in 
the Northern and Central Bulgaria whereas the Rhodope 
Massif basalts show flat patterns from Ba to La when they 
are normalised to C l-chondrite. Most Central Bulgarian 
basalts show relatively low Nb/La and CelPb ratios sugge­
sting that the primary magma was modified chemically by 
assimilation of lower and upper crustal material. These data 
are in good agreement with Sr, Nd, and Pb isotopes. Thus, 
the northernmost and southernmost alkaline rocks display a 
depleted character with low Sr and high Nd isotopic ratios 
while those from central Bulgaria have relatively higher Sr 
and lower Nd isotopic ratios. Slight differences in the isoto­
pic Pb composition between the northern and central and 
southern rocks have also been observed. In summary, the 
Bulgarian Alkaline Basalt Volcanic Field is related to a 
magma derived from an asthenospheric mantle source which 
closely resembles the L VC and component A of the Euro­
pean Alkaline Basalts. Small amount of crustal contamina­
tion can be invoked for the central volcanics. 

Tectonic evolution of the Central Carpathian Paleogene Basin and 
epigenetic PTS conditions recorded by mesoscale structures and fluid 
inclusions in mineral veins (Levocske Vrchy Mts and surroundings) 

Frantisek Marko1 & Vratislav Hurai2 

IDepartment of Geology and Paleontology, Faculty of Na­
tural Sciences, Comenius University, Mlynska dolina, 
842' 15 Bratislava, Slovakia 
2Geological Survey of Slovak RepUblic, Mlynska dolina 1, 
81704 Bratislava, Slovakia 

The Central Carpathian Paleogene Basin (CCPB) was 
formed after the Middle-Upper Cretaceous thrusting and 
folding of Central Western Carpathians (internides) and 
covers tectonically already consolidated Mesozoic units. 
The basin occupies the northernmost part of the Central 
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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. 

Tertiary paleomagnetism in the northern part of the PANCARDI region 

Emo Marton1 

I Edtvds Lorand Geophysical Institute of Hungary, Paleomagnetic 
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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. 

Correlation and dating of the Miocene ignimbritic volcanics in the Biikk 
foreland, Hungary: complex evaluation of paleomagnetic and KI Ar 

isotope data 

Emo Marton1 & Zoltan Pecskay2 

I Edtvds Lorand Geophysical Institute of Hungary, Paleomagnetic 
Laboratory, Columbus 17-23, H-1145 Budapest, Hungary 
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