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One of the urgent tasks during paleotectonic reconstruc­
tions in any region is the determination of PT -conditions in 
its depth at present time and in the past to establish direction 
and character of their changes and, respectively, to estimate 
contribution of various driving forces in geodynamic pro­
cesses. However, if the pressure may be estimated from the 
depth, the temperature is one of the most hardly determined 
parameters. The traditional method of extrapolation to dif­
ferent depth of data on temperature measurements in the 
upper horizons of the Earth's crust gives very conflicting 
results and requires the control by some other methods. For 
this purpose we have carried out the complex analyses of 
results of investigations of the Ukrainian Carpathian deep 
structure peculiarities by different geophysical methods, 
taking into account a number of petrologic restrictions. To 
obtain the possibility for comparison, interpolation and extra­
polation, data not only from the Carpathians, but also from 
adjacent areas were chosen to this analyses. On this basis, the 
model of modem distribution of temperature in conformity 
with depth on the territory from Pannonian depression to the 
Ukrainian shield, had been constructed. This model does not 
contradict MTS, MVP, seismological and seismometric, mag­
netometric data, neither petrological and regional geology data. 
According to this model for example, the temperatures, at the 
Moho corresponds to the following values: beneath Transcar­
pathian depression - 800°C, beneath Carpathians -

900°C, beneath Volyno-Podolia - 600°C, and at a depth of 
100 km - 1300oC, 1200oC, 10000C respectively. 

To estimate the temperature of the upper mantle in the 
past (in Neogene times) we used results of investigations of 
mantle xenoliths (spinellherzolites) from Pliocene basalts 
of the Pannonian depression. Calculations of temperatures 
from the composition of coexisting clino- and orthopyroxe­
nes from these xenoliths show values T = 1050-11 OooC. This 
is also confirmed by the presence in olivine of gliding systems, 
that are active under such, relatively low and comparable 
with modem, values of temperature. 

Temperature of the upper mantle in more remote past 
(Early Mesozoic) was determined on the strength of investi­
gations of protrusions of the Carpathian ultramafic rocks, 
also represented by spinellherzolithes. Calculations led us 
to establish the temperature of the last equilibrium in para­
genesis clinopyroxene-orthopyroxene, that corresponded to 
940°C. Even if we assumed, that protrusions were transpo­
rted to the surface from the most upper part of spinellherzo­
lithes existence area (30-35 km), we, nevertheless, have to 
agree that the temperature of the upper mantle at this time 
(as well as in the Pliocene) did not exceed modern one. 

In conclusion: all above mentioned data, confirm, that 
temperature conditions beneath the Carpathian region did 
not significantly change during long period of time, from 
Early Mesozoic up to the present. The mantle matter melting 
with subsequent magmatism was not the result of the increase 
of temperature, but of the decrease of pressure. This assertion 
should be taken into account in geodynamic reconstructions. 
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The Outer Carpathian flysch belt sequences in Poland are 
divided into several tectonic and facial units related to primal 
sub-basins, of which the Late Jurassic, Cretaceous to Early 
Neogene tectonic evolution was a subject of the research. The 
units analysed here are: Skole, Silesian, Subsilesian, Dukla, 
Fore-Dukla and Magura. These are derived by Neogene inver­
sion and thrusting from the basins in which were deposited, 
recently constituting tectonically complex fold-and-thrust belt. 

U sing outcrop and borehole data there were synthetic 
1-D sections of the basin-fill reconstructed for individual 
zones of sub-basins. For these sections input data (thicknes­
ses, absolute ages, bathymetry, lithological parameters) we-
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re quantitatively balanced and backstripping procedure was 
run in order to calculate tectonic component of the basement 
vertical movements. The control on thickness, lithology and 
stratigraphy of individual formations is good. Bathymetry is 
a key factor controlling tectonic subsidence pattern for the 
Early Cretaceous-Early Oligocene time span. Control on 
bathymetry is poor (error bars of up to several hundreds 
metres) and was estimated using lithofacial, ichnofacial, 
faunistic and sedimentological indicators. The result of the 
calculations are tectonic subsidence curves representing tec­
tonic history of the basin/SUb-basins, as well as deposition 
rates (corrected for decompaction), interpreted here as a 
record of source areas tectonic activity. Subsidence pattern 
similarities over all the basins suggest that geotectonic pro­
cesses of regional scale controlled subsidence and uplift of 
sub-basins. The Magura basin individualizes, although it is 
partly a result of narrower strati graphic interval represented by 



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 

Przeglqd Geologiczny, vo!. 45, nr 10, 1997 

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). 
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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. 
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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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