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ABSTRACT

The present study focused on the structural elements which
controlled the hydrocarbon seepages in some areas of northern Iraq. The
seepages of hydrocarbons fall in two types. Firstly, Microseepages which
are invisible and contain mixture of hydrocarbon gasses. Secondly,
Macroseepages that are visible such as bitumen. Microseepages can only
be detected by chemical alteration and gas seep at the surface. Therefore,
remote sensing techniques were used to identify anomalous areas or
alteration zones caused by hydrocarbon seepages. Three image
processing methods were used to detect this type of seepage including
band ratioing, principal component analysis (PCA), and false-color
composition (FCC). Tonal anomalies and subtle changes in spectral
content are consider as surface indiciators for microseepages. The
previous methods were applied on seven areas in the Foreland Belt and
the results were confirmed by ground truth in the field.

In order to study the macroseepages, three areas in the high folded
zone in northern Iraq were chosen to detect this kind of seepage through
the geologic formations in Perat, Aqra and Shikhan aniclines. Filling
porous and liquid bitumen were noticed as a result of field study as
examples for macroseepages. This type of seepage was also noticed in
Al- Mohalyibiea and Ishkaft anticlines in the Low Folded Zone.

The study revealed that the major factor controlling the seepages is
listric faults. That is the seepage was concentrated on one side of the
anticline and the side was controlled whether the fault is foreland or
suture types. The prevalence of macroseepage in the High Folded Zone
and microseepage within the Low Folded Zone indicated that the seepsge
as an operation was controlled regionally by the field tectonism. That is

high uplifted in High Folded Zone made the oil traps lost their light



hydrocarbons and most of heavy oil which formed bitumen bearing
rocks, while low tectonism in the Low Folded Zone caused traps not
actively affected by tectonic uplift. The altitudes 872-979m above sea
level are considered as the boundary between micro and macroseepage,
above this boundary the Cretaceous reservoirs were exposed to the
surface and this boundary also is in coincidence with the north and
northeastern margin of the Arabian Plate.

The existence of some anticlines between two sets of strike slip
fault lead to active macroseepage as a result continuous movement of
these faults planes which is clearly noticed in Al- Mohalyibiea Anticline.
Heavy effective seepage in this fold confirms that the movement of strike
slip fault is recent and The continuous.

Due to importance of recent forming structures and probable being
economic oil reservoir, the present study focused on them by performing
morphotectonic analysis with new procedure to identify the unknown and
new growth folds. In order of that, studied areas were divided into four
sectors. The result shows (15, 22, 5, 6) folds in the (Mosul, Kirkuk, Al-
Hatra and sinjar- Tel- Affar sectors) respectively. In additions, spectral
properties of surface sediments of some of those folds were studied in
order to detect the microseepage. Resultant, subtle tonal anomalies for
soil covered the structures (K8, K9, K20) comparing with neighbor areas
were detected.

consequently, a digital data base using satellite images and GIS
programs was established for some areas of Forelands Belt with newly
scientific procedure which depends on softwares, represented study
result as a database, as well as to locate the area containing probable
promising reservoir in order to guide the next future initial oil

explorations.



