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Abstract

Study of the tectogenesis of the molasse basin in north and
northeastern Iraq has been performed. Four field traverses were chosen
for geological and stratigraphical details across the NW-SE trending
molasse basin. The traverses are the Zakho traverse (18)kms, Aqra
traverse (45)kms, Pirman Dagh traverse (32)kms, and Darband Bazian
traverse (60)kms. The folds in the molasse successions along these
traverses take Taurus east-westerly trends in the Zakho traverse and
Zagros northwest- southeasterly trends in the other traverses. The major
and minor fold structures in the molasse succession were recognized and
documented along these traverses in the field. Other major and minor
subsurface folds were inferred in areas of low relief using the surface
drainage pattern maps constructed for the whole of the study area.

The molasse succession comprises the Injana Formation
(Late Miocene transitional molasse) and the Mukdadiya and Bai Hassan
formations (Pliocene active molasse). The thickness of the molassic
sediments increase generally from the northwest (2250)m. to the
southeast (over 4000)m.

Geotectonically, the Iraqi molasse basin is located on the passive
Arabian continental margin. Unprecedented thickening of the continental
crust due to the overriding of the Iranian and Turkish Plates on the
Arabian Plate lead to prolific isostatic uplift, most intensive in the axial
zone of the orogen. Differential uplifting between the axial zone on the
orogen and the foreland resulted in the development of normal faults that
caused subsidence of the area in front of the overriding plates in the
foreland. The displacements on these faults were exacerbated by the
weight of the accumulated massive molassic sediments.

Maps of surface drainage were prepared for the areas of study.
They were adopted for determining lineaments as well as axes of
subsurface fold structures using drainage characteristics and patterns
togethers with lines of waterdivides. A tectonic interpretation map was
prepared from Landsat imagery for the area of study. In addition to the
axes of major folds, the maps shows three dominant directions of
lineaments, namely N-S, NW-SE, and NE-SW.



Isopach maps were constructed for the transitional and active
molasse successions utilizing thickness data in different parts of the study
area. The transitional and active molasse depoaxes were determined. A
(9) degrees azimuthal difference was detected between the transitional
and active molasse depoaxes. This difference is considered to be a
consequence of the anticlockwise rotation of the Arabian Plate. This
finding is in line with previous results based on structural and
paleomagnetic studies.

The thickness of continental crust was calculated using the concept
of differential isostasy and was found to range between (40-42) kms. The
inclination of the sedimentary cover- basement interface was determined
from isodepth contour map drawn on geophysical evidence which gave a
(3) degrees inclination to the east and northeast. Variation in the thickness
of the continental crust were also used to determine the inclination of the
sedimentary cover- basement interface. It gave a nearly coincident figure
of (3.25) degrees with the first method.

A preliminary view of the degree of exhumation was obtained for
the Alpine Orogenic Zone in northern Iraq using the grade of
metamorphism in the constituent pebbles of the molasse conglomerates. It
was concluded that the Zagros Ranges are exhumed form greater depths
than the Taurus Ranges.

The angular unconformities between the Injana and Mukdadiya
formations were investigated. It was concluded that these unconformities
are mostly restricted. Crestal unconformities formed with progressive
folding that was coeval with sedimentation of the molassic sediments.
Hence no angular unconformity was noticed in the field between the
molassic formations in the limbs of fold structures.



