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ABSTRACT
        Tectonic analysis of the Shaikhan Anticline in northern Iraq has been carried out using the available remote sensing data.  The interpretation of aerial photographs and satellite images was correlated in the field with the ground truth, namely structural and geomorphologic features. It has been shown that the Shaikhan Anticline is located over and is parallel to a listric fault in the basement rocks. Reactivation of the listric fault was basically responsible for the geometrical configuration of the Shaikhan Anticline which is an asymmetrical anticline with vergence towards northeast. The listric fault is manifested in the form of a lineament on the satellite imagery and aerial photographs. This normal fault has cut through the sedimentary cover. It shows a small displacement in the Pila Spi Formation along the northeastern limb of the anticline. 

In the present study, the authors studied the geomorphology and structure of this area with particular emphasis on remote sensing techniques. In an attempt to the decide whether the lineament on the remote sensing data represents a blind fault or alternatively represents a fault that has cut through strata at the surface and whether the fault is indeed reflection of a listric fault.
         A geomorphologic map was made from the interpretation of aerial photographs An important and new feature was found during aerial photograph interpretation is called a butterfly because of its shape. The butterflies have straight northern sides and coincide with the fault trace that was identified on the satellite image. The other sides are convex towards south. These features are become important indications for fault traces. The presence of the fault trace was not verified by using geomorphologic features like lineament and triangular facets as well as the butterfly shapes. This doubtable interpretation became certain because it was observed on satellite imagery and in the course of fieldwork. 

         There are other two lineaments which are indications for other faults. They are recognized by displacements in the Kolosh and Gercus Formations at these lineaments and by some displacements of land forms after faults movements. These parallel lineaments or faults are oblique to the fold axis with an angle equal to (50º) and they bound the outcrop of Bekhme Fn. The Authors believe that these faults play an important role in the fold formation. It was also noticed that the presence of the listric fault trace was bounded by these two parallel faults and this fact was sustained by the interpretation of satellite image.
         An efficient scheme for digital classification method was executed and implemented by using (ISMIC1.0). This program depends on the spectral analysis and using to recognize the classes by relative spectral differences.  The applied satellite image which was taken from Google earth program (Ignosat 2002), contains true colors and can be divided into three bands (Red, Green and Blue). These three bands were merging to produce false color composite by (ISMIC1.0) and creating an unsupervised classification (K- mean classification) for Shaikhan Anticline. Interpretation of the program product was simplifying the observation of the longitudinal fault trace (the listric fault).
         Field data collection for analyzing this fold was taken from a traverse that crossed the anticline along the road joining Ain Sifni town and Atrosh. The geometric analysis of this fold revealed the following properties. It is an asymmetrical anticline with gentle southwestern limb (20ْ dip) and steep northeast limb (40ْ dip). It means that this anticline is verging towards the northeast. In this traverse, Shaikhan Anticline is plunging (5ْ ) towards WNW and the fold axis attitude is 275/5 (Dip direction/Dip amount). So the anticline is, precisely,trending west northwest – east southeast. The fold is considered as an open fold because its interlimb angle is equal 120ْ. And its axial plane attitude is 186/96 (Strike direction/Dip amount).

         Numan & Al-Azzawi (1993) suggested that vergence of most of the Foreland Folds were controlled by listric faults. These faults made the anticlines verge towards the north or northeast and south or southwest according to which type of fault the fold was subjected. In the present study, the trace of the listric fault can not be detected during the general geological surveying of Shaikhan Anticline while the interpretation of the aerial photographs revealed the trace of this fault but not in certain manner. Enhancement and interpretation of the satellite image by false color composite was manifested this trace clearly. This trace was extended in the satellite image about (14) km. Then a detailed field survey was carried out on that area adopted by satellite image which contain this trace. This normal fault has cut through the limestone beds of the Pila Spi Fn. at the northeastern limb but with small displacement.
Finally we have been concluded that Shaikhan Anticline is a double plunging fold trending west northwest – east southeast, an asymmetrical with northeastwards vergence and an open fold. There is a longitudinal fault existing in the northeastern limb of Shaikhan Anticline. It is a listric type and was formed at the Triassic period and reactivated at the Cretacous and the Upper Eocene period. There is no evidence for any displacement of this fault during the deposition of the Gercus Fn. (M. Eocene).An evidence of a normal displacement (relatively subsidence of the southwestern limb) was existed during the deposition of the Pila Spi Fn.  This indicates that the normal displacement was happened during the Upper Eocene period, this displacement was calculated and it is about 245 m. So, it can be concluded that the fault which was found by the aerial photographs and satellite image and cut through the beddings of the Pila Spi Fn. is a listric fault that previously was believed as blind fault. This listric fault has the properties of suture type and it was reactivated by normal displacement at the Upper Eocene period.
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