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Abstract

The purpose of this article is to describe the stratigraphy, sedimentology and evolution of the petroleum systems in the West Iberian Basins and
to highlight the correlation with the petroleum systems in the East European Basins, especially those formations affected by the salt tectonics.
The data used in this article comes from original research and field observation as well as published papers and technical reports. Petroleum
systems elements include Palaeozoic and Mesozoic source rocks, siliciclastic and carbonate reservoir rocks, and Mesozoic and Tertiary seals.

There are both similarities and differences between the Western Iberian Basins and the East European Basins, the differences being mainly
related to the later onset of the main rift phase in the East European basins, which was accompanied by Neogene subsidence and burial. Traps
are, in general, controlled by diapiric movement of the evaporites during the Late Jurassic (Western Iberian Basins), Late Cretaceous and Late
Miocene (both basin systems). Organic-matter maturation, mainly due to rift-related subsidence and burial, is described together with
hydrocarbon migration and trapping.

In the East of the Alpine-Carpathian-Dinaric orogenic system, hydrocarbon traps are formed by domes and dome-like anticlines, as well as by
stratigraphic traps. The domes were created by salt diapirism, which was probably induced by the rapid burial of the evaporitic layer at the base
of the middle Miocene sedimentary sequence. The stratigraphic traps are a result of facies changes related to Molasse sedimentation that is
characterized by a thick sequence of ungraded, crossbedded sandstone, shale and marlstone. On the other hand in the Western Iberian Basins
we can identify three main petroleum systems, sourced, respectively, by Palaeozoic shales, Lower Jurassic marly shales and Upper Jurassic
marls.

The unconformities recorded in the Iberian sedimentary basins can be correlated with episodes of compression between Iberia, Eurasia and
Africa. The sedimentary record of the major basins includes continental units in the interior, which progressively pass to marine sedimentation
in areas closer to the present coastlines of the Atlantic and the Black Sea,respectively, reflecting various paleogeographic, tectonic, climatic and
eustatic events.
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In conclusion, this article has shown the many similarities as well as the differences between the basins located in the Western and Eastern
extremities of the Alpine-Carpathian-Dinaric orogenic system using data from both geophysical prospecting (2D and 3D seismic interpretation)
and well logging, as well as published papers on stratigraphy, sedimentology and petroleum systems in the studied areas.
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Abstract

The purpose of this paper is to describe the stratigraphy, sedimentology and evolution of the
petroleum systems in the West Iberian Basins and to highlight the correlation with the petroleum
systems in the East European Basins, especially those formations affected by the salt tectonics. The
data used in this paper comes from original research and field observation as well as published
papers and technical reports. Petroleum systems elements include Palaeozoic and Mesozoic source
rocks, siliciclastic and carbonate reservoir rocks, and Mesozoic and Tertiary seals.

There are both similarities and differences between the Western Iberian Basins and the East
European Basins, the differences being mainly related to the later onset of the main rift phase in the
East European basins which was accompanied by Neogene subsidence and burial. Traps are in
general controlled by diapiric movement of the evaporites during the Late Jurassic (Western Iberian
Basins), Late Cretaceous and Late Miocene (both Basin Systems). Organic matter maturation, mainly
due to rift-related subsidence and burial, is described together with hydrocarbon migration and
trapping. A\,
In the East of the Alpine-Carpathian-Dinaric orogenic system, hydrocarbon traps are formed [\
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by domes and domelike anticlines as well as by stratigraphic traps. The domes were created by salt Leeers .
diapirism, which was probably induced by the rapid burial of the evaporitic layer at the base of the mi’:éﬁ&%"n?;’w

middle Miocene sedimentary sequence. The stratigraphic traps are a result of facies changes related
to Molasse sedimentation that is characterized by a thick sequence of ungraded, crossbedded

three main petroleum systems, sourced respectively by Palaeozoic shales, LowerJurassic marly 1997)
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sandstone, shale and marlstone. On the other hand in the Western Iberian Basins we can identify Fig.1. Tectonic sketch map of the Moesian Platform (after Tari et al.,
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Fig.2 Location of the Lusitanian Basin (after Alves
T.M., 2003)

shales and Upperper Jurassic marls.
The unconformities recorded in the Iberian sedimentary basins can be correlated with

episodes of compression between Iberia, Eurasia and Africa. The sedimentary record of the major
basins includes continental units in the interior, which progressively pass to marine sedimentation in
areas closer to the present coastlines of the Atlantic and the Black Sea respectively, reflecting various
paleogeographic, tectonic, climatic and eustatic events.

In conclusion, this paper has shown the many similarities as well as the differences between
the basins located in the Western and Eastern extremities of the Alpine-Carpathian-Dinaric orogenic
system using data from both geophysical prospecting (2D and 3D seismic interpretation) and well
logging as well as published papers on stratigraphy, sedimentology and petroleum systems in the
studied areas.
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- the strike-slip, tilted
and rotated blocks Both basins contain several formations with source-rock potential which have been identified as being as
and 3 Jurassic in age. The Lower Jurassic source-rock is composed of marly black shales in the Lusitanian Basin and
syndepositional sandstones in the Moesian Platform, deposited in marine environments.
g(t)rma;é%lélts. (after In both basins we have granular reservoirs in siliciclastic continental, transitional and marine facies. Petroleum
an, ) depositis have been observed in siliciclastic and carbonate units of different ages: Mesozoic (both basins), Silurian
and Carboniferous (Lusitanian Basin) and Permian (Moesian Platform).
e Structural traps seem to have a predominant role in both basins as a consequence from the intense tectonic
A L. . . . . . . . . oy .
M deformation during the Mesozoic extension and Tertiary compression. The regional extensional conditions in the
, 3 Jurassic caused the Moesian Platform to tilt and rotated, and an important discontinuity occurred as a maximum
1 - flooding surface. This surface is used as a marker in restoring of the depositional profiles.

2 AN Another similarity in the evolution of the basin consists of the formation of half-grabens, separated by intra-rift
basement horst blocks. These grabens became gradually filled-up and sabkha-like environments became pre-
dominant, promoting the accumulation of red clays and evaporites (the Dagorda Formation). These red clays can
reach a thickness of up to 2600 m in the Moesian Platform. These deposits show good reservoir potential.

j One of the main differences between the two basins is represented by the extent and volume of the
R hydrocarbons. There are a lot more petroleum systems in the Moesian Platform, dozens, as opposed to the Lusitanian
‘~,~ Basin (only 4 TPSs - Upper Triassic siliciclastic reservoirs fed by Paleozoic rocks, another of Early Jurasinc in age,
9 one linked to the coastal marine Oxfordian Cabacos Formation and one linked to Tertiary deposits). However, there
are considerations for other undiscovered TPSs in both basins.
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In conclusion, this paper attempts to create an "analogue study" from a tectonic, stratigraphic and
evolutionary point of view of two basins situated at opposite sides of the Alpine-Carpathian
orogenic system. The most important similarity being that of the tectonic evolution, especially the
results of the Mesozoic extensional conditions and Tertiary compression.
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