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ABSTRACT

This study deals with the faulting in Southeastem plunge of Kosrat Anticline that
located within the High Folded Zone of the Iragi Western Zagros Fold-Thrust Belt.
The research focused on the normal faults facing each other’s within the southeastern
part of Kosrat Anticline. The field data included attitude’s fault planes with their
striations (slickenlines). The results showed that Kosrat Anticline is a part of shear
zone for dextral (N-S trending) strikeslip fault, wherethis zone related the presence
of anticlines (Kosrat, Qara Sard and Sara) as folds related thrust facing each other’s.
By comparison between the results of this study with the previous studies, it can be
said that the growth of the NE-SW normal faults facing each other’s started from
north in synchronous with the starting for the dextral movement of Little Zab Fault
and established to presence of Dokan Depression as well as the obstruction for the
growth of Kosrat Anticline if compared with Sara (Surdash) Anticline.
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INTRODUCTION

According to Fig. 1, the studyarea is located within Fold-Thrust Belt and tectonically it is active (-
the High Folded Zone of the Iragi Western Zagros

Fig.1: Tectonic location of the study area (.
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According to ¢4, theexposed rocks that seen in
Kosrat Anticline are ranged from Cretaceous to Late
Pliocene, and represented by Qamchuga, Kometan,
Shiranish, Tanjero, Kolosh, Khurmala, Gercus, Pila
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Spi, Fatha, Injana formations and Dokan
Conglomerate as equivalent to Bai Hasan Formation
respectively (Fig. 2).
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Fig. 2: Geological map of Kosrat Anticline and the adjacent anticlines within Dokan area ©).

Generally, the deformation of Zagros Fold Thrust
Belt occurred as result for NE — SW tectonic
compressive stress, and it controlled by the
movement of NW-SE trending thrusts and
conjugated (NS, NE-SW trending) strike slip faults
(Fig. 3). The thrust faults caused the growth of NW-

SE trending for folds, while the conjugated strike
slip faults caused obstructing and ending for these
folds (5). These conjugated strike slip faults were
selected in the Iragi Zagros Fold Thrust Belt by
several researchers, such as 19,
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Fig. 3: Map view of Zagros Fold-Thrust Belt shows the controlling of NW-SE thrust and conjugated (NS,

NE-SW trending) strike slip faults in the deformation and the folds growth .
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The conjugated strike slip faults are also called
Riedel shear faults, where the bisect of these faults
is represented by the major compressive tectonic
stress (o1) that cause the shortening and finally the
deformation. The Riedel shear faults are classified
into two types, synthetic (R) and antithetic (R’)
faults, where the slip of the synthetic (R) fault is
right —lateral (dextral) and the slip of the antithetic
(R’) fault is left — lateral (sinistral). The synthetic
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fault has more active in comparison with the
antithetic fault because the strike of it is nearly
parallel to shortening direction. Finally, the map
view well be showing several tectonic landforms
within the shear zone, represented by folds related
thrust faults facing each other (thrusts and back
thrusts) and normal faults facing each other (Fig. 4.
a and b).
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Fig. 4: (a) tectonic landforms associated with dextral strike-slip (wrench) fault zone ina map view 12, (b)
Folds, extension (normal) and thrust faults, Reidel shears and conjugate shears form at predictable angles
with respect to the principal displacement zone (PDZ)(*3),

Before the building of Dokan Dam, the
topographical map of Dokan Depression showed
that Little Zab River runs proximally from North to
South and most probably it represents surface trace
of N-S fault @9, The growth of folds for High
Folded Zone is controlling by thrusts facing each
other (thrust and back thrust) and shows more
development in comparison with the folds of low
folded zone; therefore, the fold related NE dipping
fault (thrust) can be shows Foreland vergency (steep
dipping of SW limb) while the fold related SW
dipping fault (back trust) can be shows suture
vergency (steep dipping of NE-limb) (4,

Sara (Surdash) and Kosrat anticlines are folds
related thrust faults®® 16) respectively, while Qara
Sard Anticline related back thrust fault ). By
fractures analysis, Kosrat anticline showed NE-SW
and N-S tectonic compressive stress. Depending
on the distribution of the geological outcrop
surrounded the depression, 19 suggested several
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normal faults facing each other that have NE - SW
strikes (perpendicular on fold axes).

FIELD DATA AND METHODOLOGY

This study selected several faults (stations) within
the southeastern part of Kosrat Anticline and
recorded the attitudes of these faults (as dip
direction / dip amount) with the attitudes of the
rakes of faults, as well as the location of these faults.
T and P axes method (Anderson method) was used
to determine the fault type in this. This method
assumes that the surface of each fault represents the
level of maximum shear-stress, and the movement
striations on it are parallel to that stress (29, This
means that the maximum (c1) and minimum (c3)
stress axes guess the pressure axes P and T
respectively, located at an angle of 45 on either side
of the striation in the plane containing the striation
and perpendicular to the fault plane. The axis of the
medium (c2) stress remains within the fault plane
and perpendicular to the plane that includes the two
previous stress axes study (Fig. 5).
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Fig.5: The relationship between the conjugated faultsand the pricipal stresses, according to T and P axes
method of Anderson

Through the figure 5, it can be seen that the
maximum stress (1 or P) and the minimum stress
(o3 or T) are located within vertical ideal plane
perpendicular tothe fault planes. The location of the
point P in the normal fault is closer to the center of
the stereo plot than the point T, while the location of
the point T is in the thrust fault is closer to the center
of the stereo plot that the point P. In the strike slip
fault, location of the P and T points are near the
circumference of the stereo plot.

Stereo Win Software was used to analyze and show
the faulting types by the stereographic projection for
the selected faults.

RESULTS AND DISCUSSION

According to T and P axes method and the figures
obtained by using the Stereo Win software, the
research showed the following results: -

Station 1: The station showed fault scarp within
Kometan Formation, at location E: 44° 55' 26" and
N: 35° 57' 29", The fault plane recorded 142/71 as
dip direction/ dip amount. The attitude of striations
recorded 070/41 as trend and rake. The
stereographic projection showed normal slip, where
the pis closer to the center of the stereo plot than the
point T (Station 1 in fig. 6).

Station 2: The station showed fault cut the contact
between Shiranish and Kometan formations at
location E: 44° 55' 50"and N: 35° 57' 24", The fault
plane recorded 316/67 as dip direction/ dip amount.
The attitudes of the striations within the fault plane
recorded 337/65 as trend and rake. The

41

stereographic projection showed normal slip, where
the piscloser to the center of the stereo plot than the
point T (Station 2 in fig.6).

Station 3: The station showed fault within Shiranish
Formation at location E: 44° 57' 03" and N: 35° 56'
48". The fault plane recorded 275/78 as dip
direction/ dip amount. The attitudes of the striations
within the fault plane recorded 004/05 as trend and
rake. The stereographic projection showed dextral
strike slip, where the location of the p and T points
are near the circumference of the stereo plot (Station
3in fig. 6).

Station 4: The station showed fault cut the contact
between Shiranish and Kometan formations at
location E: 44° 57' 16" and N: 35° 56' 40". the fault
plane recorded 317/73 as dip direction/ dip amount.
The attitudes of the striations within the fault plane
recorded 353/69 as trend/ rake. The stereographic
projection showed normal slip, wherethe pointP is
closer to the center of the stereo plot than the point
T (Station 4 in fig.6).

Station 5: The station showed fault cut the contact
between Shiranish and Kometan formations at
location E: 44° 57' 18" and N: 35° 56' 39". the fault
plane recorded 133/70 as dip direction/ dip amount.
The attitudes of the striations within the fault plane
recorded 082/60 as trend/ rake. The stereographic
projection showed normal slip, wherethe point P is
closer to the center of the stereo plot than the point
T (Station 5 in fig.7).
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Fig. 6: Shows results of stations (:-4)
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Fig. 7: Shows results of stations ¢-7)

Station 6: The station showed fault cut the contact
between Shiranish and Kometan formations at
location E: 44°57' 25" and N: 35° 56' 34". The fault
plane recorded 310/75 as dip direction/ dip amount.
The attitudes of the striations within the fault plane
recorded 322/75 as trend/ rake. The stereographic
projection showed t slip, where the point P is closer
to the center of the stereo plot than the point T
(Station 6 in fig.7).

Station 7: The station showed fault within Kometan
Formation at location E: 44°57' 26" N: 35° 56' 33"
The fault plane recorded 085/82 as dip direction/ dip
amount. This station has some specialization
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because it is located near the Little Zab River and it
show two directions striations for fault plane of
hanging wall, the attitudes of the striations within
the fault plane recorded 175/03 with 002/43 as trend
/ rake. The stereographic projection showed dextral
strike slip and thrust slip respectively. Where the
location of P1 and T1 points are near the
circumference of the stereo plot as result of strike
slip fault,and the point T2 is closer to the center of
the stereo plot than the point P2 as result of thrust
fault analysis (Station 7 in fig.7).

The results showed that the stations 1-6 involve NE
— SW (perpendicular to the fold axes of anticlines)
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normal faults facing each other’s, while stations 3
and 7 showed proximally N-S dextral strike slip
faults. As well as the N-S dextral strike slip
movement of station 7, the station showed thrust
movement for the east block as hanging wall. That
means Kosrat Anticline area in west of little Zab
River submitted to obstruction by normal faults
facing each other if compared with Sara Anticline
area in the east, and that interpreters the present of
Kometan Formation as core of Kosrat Anticline if
compared with Sara Anticline that shows presence
of Qamchuga Formation as core (Fig.2).

The general tectonic compressive stress direction
that caused the deformation in Zagros Fold Thrust

IRRAGI

Academic Scientific Journals

Belt is NE-SW, therefore the folds in northeastern
Iraq have NW-SE axes. By compression with figure
4, the strike of Little Zab Fault nearly parallel to
general tectonic compressive stress (Synthetic fault
in figure 4). Finally, the movement of the N-S
dextral strike slip fault within Dokan area
established to the growth of folds (Kosrat, Qara Serd
and Surdash) related thrusts facing each other
(thrusts and back thrusts) as positive tectonic
landforms associated with dextral strikeslip fault, in
addition to the growth of Dokan Depression (lake)
as negative tectonic landforms associated with
dextral strike slip fault in Dokan Area (Fig. 8).

44°42'0"E  44°45'30"E  44°49'0"E  44°52°30"E  44°56'0"E  44°59'30"E 45°3'0"E
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Fig. 8: Satellite image shows tectonic landforms associated with N-S strike slip fault in Dokan Area
(After(6.17.19),

CONCLUSIONS

1- Dokan Area is located within shear zone of N-S
dextral strike slip fault.

2- Little Zab River represents surface trace for N-S
Dextral strike slip fault within High Folded Zone.
3- The dextral movement of the strike slip fault in
Dokan Area established to the growth of Sara
(Surdash) with Kosrat anticlines as folds related

thrust faults and established to the growth of Qara
Serd Anticline as fold related back thrust fault.
4- The normal faults facing each other of the south
east part for Kosrat Anticline represent part from
large faulting system, this system established to
Dokan Depression as pull apart basin (tectonic land
form) associated with the N-S dextral strike slip
fault in Dokan area.
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5- The presence of the normal faults facing each
other’s in the south east part of Kosrat Anticline led
to obstruction for the fold growth if compared with
Sara (Surdash) Anticline.
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