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Abstract

The study dealt with the structure and Tectonostratigraphy of Aqra
Anticline. The anticline is located about 100Km to the northeast of Mosul city,
it is considered as one of the largest folds in the Zagros fold-thrust belt in Iragq.
Its length and width are about 34 and 8.5 Km respectively and the maximum
height is 1502 m from sea level. The anticline is double plunging and
asymmetrical, the dips of the northeastern and southwestern limbs are equal to
42 and 85 respectively. Stratigraphically, it contains formations that range in
time from Early Cretaceous (Sarmord Fn.) to Pliocene (Makdadiya Fn.).

The structural and geometrical analyses of five traverse’s transverse the
anticline revealed that the fold is asymmetrical and verging toward the
southwest. It is cylindrical, wide, and steeply dipping in all traverses. The
anticline is overturned in the first three traverses, while it is normal verging
toward the southwest in Kondik and Bakerman traverses. The fold axis is
trended mostly east-west in the plunging areas, whereas it oriented northwest-
southeast in the middle part. It also showed the comparison between the values
of the interlimb angle and the axial plane through the five traverses and it
appeared that these values are less than that of the last two. This means that the
fold in the first three was suffered intense folding by horizontal stresses in the
first three, whereas the last two influenced more by vertical stresses.

The difference between the formations thicknesses in all traverses
revealed that the fold was influenced by five strike-slip faults transverse the fold
and divided it into four blocks. They are Bejel Sinistral, Dali Zanta Dextral,
Agra sinistral, Kondik Dextral, and Bakerman sinistral faults. The field
observations, Geometric analysis and thickness difference between the limbs
exposed that Aqra anticline was affected by two listric reverse faults, one of
them i1s of foreland type and influenced the northeastern limb and the other is a
suture listric fault that affected the southwestern one. Moreover, the time of
inverted the displacement of listric faults (inversion tectonics) is detected. It
was the time the K/Pg boundary.

The vertical variations of fold style during the geologic time appeared
that the values of interlimb angles are, generally, reduced toward the younger
formation in the first three traverses. While they are increased toward the
younger in Kondik traverse. This remarks that this traverse is influenced by
vertical stresses and indicates the maximum effect of the listric fault.



The Fourier analyses of fold shape showed an obvious difference
between the first three traverses and the fourth and fifth traverses. The folded
shape appears as a box in the first three, hyperbolic-semi elliptical and semi
elliptical-box in the fourth and fifth traverses respectively. Consequently, the
fold in the first three is more developed, followed in the fifth one and less
developed in the fourth traverse.

Whereas, the results of local shortening and the depth of detachment
surface have consistently appeared inversely related to the Fourier analysis of
fold shape. Also, these results have compatible with the geometrical analysis of
the fold. As in the first three traverses (Bijel, Gali Zanta, and Aqra), highly
overturned, less interlimb angle and dip of the axial plane, shallow detachment
surface, and high shortening ratios. While in the last two (Kondik and
Bakerman), they are not overturned, high interlimb angle and dip of the axial
plane, deep detachment surface, and low shortening ratios.

Study of Minor folds and joints in the area exposed that the number of
minor folds, which are concordance with the major structure is more in the first
three traverses, comparing with that which are not a concordance. They are
more common in the last two traverses. It also exposed that joints of the set (ac)
and system (hko-a) are the most common joints in the first three traverses and
they follow by the systems (okl-c) and (hol-c). Whereas the case is inversely in
the last two traverses.

The study of the folding mechanism appears that Aqra anticline was
formed by a combination of bending and buckling in all traverses. In the first
three traverses, the bucking mechanism was abundant due to the effect of the
horizontal stresses. Whereas the bending mechanism was common in the last
two traverses because vertical movement influenced the fold. In addition to the
inversion of the foreland listric fault which was affected the modeling of the
fold and the companies strike-slip faults as well.
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