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Abstract

The Iraqi Zagros Mountain Belt has been deformed intensely by colliding of Arabian and Iranian
plates and the resulted deformation, on all scales, have been analysed in the previous studies, includ-
ing folding and faulting. One of these deformations is the Darbandikhan (or Khanaqin) fault which
has nearly N20E tends. According to the previous studies, it extends for about 200kms in the eastern
Iraq and nearly coincides with Sirwan (or Diala) river. It is indicated on the maps and described by
many authors previously either as traverse strike slip fault or as deep normal fault. Moreover than
that, some geologists have attributed many tertiary stratigraphic and sedimentologic variations to the
movement of the blocks of this fault. In the present study, the field data and stereonets are used to
analyse the surface structural and stratigraphical expression of the fault. For this purpose, the Dar-
bandikan Gorge (or town) and its surrounding areas are survey for classification of the deformational
and stratigraphical and sedimentologic difference (on the both side of the fault) that may be associ-
ated with this fault on the surface. In the present study, neither traverse strike slip nor normal fault
are recorded in the Darbandikhan gorge and surrounding areas. Moreover, no stratigraphic differ-
ences (facies changes) are recorded on both left and right sides of the assumed fault. The recorded
deformation is lateral thrust fault that strikes nearly N20W. The strikes of the fault are not coinciding
with the previously indicated Darbandikhan (Khanaqin) fault which is assumed to strikes nearly
N20E. In this study the stress components (61, 6,, and 63, are clarified with the origin of the shorten-
ing that are associated with the thrust and strike slip faults.

Keywords: lateral thrust, oblique strike slip fault, Pila Spi Formation, Zagros Main thrust, Dar-
bandikhan town, Sirwan fault, Khanaqin fault.

Introduction and classified as Consequent River which

The area is located at 55 km to the meets with many subsequent tributaries. The
southeast of Sulaimani city and includes the largest tributaries are Dewan, Dara Duwena
area around Darbabdikhan town on the both and Zhalla Naw streams which are descend-
right (western) and left (eastern) sides of the ing toward the Sirwan River from Qaradagh
Sirwan River (upstream of Diala River). Re- and Barkal (northern part of Tuny Baba) and
cently, the area has subjected to intense field Zimako areas respectively. In the studied
and seismic survey for oil exploration and area, Sirwan River has highly meandering
two deep well are drilled but oil has not course which controlled by local structure,
found till now. The area is part of the Sirwan  lithology and coarse accumulation of allu-
valley which collects runoff from most parts  vial fan sediments.
of northeast of Kurdistan region into Dar- Most areas of the valley consist of lo-
bandikhan lake (Fig.1). The Sirwan river cal plains which are hilly and mostly sloping
valley has broad bottom with gentle sides gently toward the Diala River. These plains
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are mainly covered by sporadic small and
large blocks of limestone of Pila Spi Forma-
tion and Oligocene Rocks such as the area
around Darbandikhan town. Other parts of
the areas are covered by badlands which are
consisted of numerous small valleys and
canyons which are deep and steep sided.
These bad lands occur on the areas that are
covered (consists) of conglomerate and red
clay stone of Upper and Lower Bakhtiari
Formations. The best examples of these bad
lands are the area that is known as of Tuny
Baba and the streams of this areas are called
locally “Khir” in Kurdish which indicating
to accumulation of coarse spherical gravels
on the stream beds.

The main mountain of the area is Zim-
nako, Golan and Sagrma which are located
at the north, west and southwest of the Dar-
bandikan Dam (Fig.1). The lateral thrusts
are exposed directed along the downstream
of the latter dam especially at left side of the
Diala River where the six locations are
found where slickensides are found. The aim
of this study is to surface analysis and criti-
cal review of the Darbandikhan (Khanaqin)
fault which is assumed, in the geological
literature of the Iraq, ass the main geological
deformation in the northeastern Iraq. The
analysis includes structural and stratigraphi-
cal differentiation on both sides of the fault

(Fig.2).

Fig. (1): Topographic map of the area around Darbandikhan town shows the two lateral thrusts and bending of
the anticlines around the conglomerate successions (indicated by x letters)




Kurdistan Academics Journal (KAJ), Part - A -, Vol: 12, No.: 1, July 2016
2016 @y 1oyl 12 : 5 g - A- oy (KAJ) Oy S S350 &8 5

36°N

= Foothil Lone -
% 1 [ IHemrin-Makhul subzone (Kirkuk Embayment) Studied | 03
[_JHemrin-Makhul Subzone(Mosul High) ( } Area
:[EIcmrin-Maklwl Subzone(Sinjar Basin) Zagms Suture ¥ Darbandikhan
ElEQulqula-Khuwakurk Zone town
!:l(‘h‘-muhmnal-!!umnh Subzone(Mosul High) -Pelljwel:lh“'alash Zone
Chemehemal-Butmah Subzone = po—
(Structurally Lower Blocks) [TIShalair Zone -
High Folded Zone <t Gravity-derived antiforms V]
B High Folded Zone Gravity-derived faults -
2 Undefined surface faults from
Imbricated zones T mapping or satellite images
z [ Balambo-Tanjero Zone a—a s Thrust faults -
"g 71 [ Northern(Ora)Thrust Zone Normal faults = &
42°E 43°E 44°E 45°E 46°E

Fig. 2: Tectonic subdivision of the northern Iraq by Jassim and Goff (2006)[1] on which the studied area is
shown with, 1, 2 and 3: three fault of the present study, 4: Unclassified fault of Jassim and Goff (2006) [1] 5:
strike slip fault of Ibrahim (2009) [2] and Lawa et al. (2013) [3].

Method of the study

Data collection is depended on the
field survey around the Darbandikhan town
where there are extensive outcrop of the Ter-
tiary rocks on the both side the assumed
Khanaqin fault. During survey the lithol-
ogy, boundary, deformational features and
facies changes of stratigraphic units, on the
both sides of the fault, are inspected by hand
lenses and eyes. The inspections are re-
corded and compared with the findings of
previous studies. The fault data, strike, dip
and displacements are measured using geo-
logical compass. The method of Richard W.
Allmendinger is used for analysis of the data
for indication of the paleostress using Fault-
KinWin 1.2.2 Program, 2001.

The stereographical representation of
the data is depended on software that plots
the faults and the striations and calculates
the attitude of (61, 62 and ¢3) and indicates
the direction of the footwall and hanging
wall movement by arrows. The paleostress

which resulted from mesolateral thrust and
reverse faults are compared with that of the
main Zagros thrust fault to see angular rela-
tion between them.

Stratigraphic expressions on the

both sides of the Khanagin

The stratigraphy of the exposed forma-
tions is important for checking of the strati-
graphic expressions of the Khanaqin fault
in the area which may be expressed in dif-
ference in facies, lithology and their thick-
ness (Fig.3). The present expressions are
compared with those concluded in many
previous studies such as Lawa (2004) [4],
Ghafur (2012) [5] and Lawa and Ghafur
(2015) [6] whom attributed many facies
change and stratigraphic characteristics to
the Khanagqin fault.

Kolosh Formation (Paleocene)

The formation consists of black to
grey marl, sandstone and thin beds of con-
glomerate and its thickness reaches about
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400m. It is exposed in the core of the anti-
cline such as Sagrma, Kalosh and both
Zmnako and Birke and Bamo. Due to the
softness, it is intensely deformed by upwards
flow and accumulation in the cores of the
above anticlines. The softness has motivated
sliding of many blocks of the Sinjar Forma-
tion on Kolosh Formation along the north-
western limbs of the above anticlines. Due
to the sliding, the formation has rolling and
hummocky surface. These slides are dis-
cussed in detail by Karim and Ali (2004) [7]
and Ali (2005) [8] directly to the north of the
studied area. The lithology of this formation
is nearly same on the both side of the
Khanaqin (Darbandikhan) fault as seen near
Kasti and Sartak villages on the right side
and the left side of the fault respectively. At
these two localities the contact between Sin-
jar and Kolosh Formations are gradational
and there are several lenses of conglomerate
inside Kolosh Formation blow the contact.

Sinjar  Formation Paleo

cene-Early Eocene)

This formation consists of about 40
meters of grey to milky massive detrital and
biogenic limestone. It has gradational con-
tact with both Kolosh and Gercus Forma-
tions. In the studied area, it only exposed in
the cores of the Sagrma and Berki anticlines.
Its main fossil content is nummulites, alveo-
lina, discosyclina, coral and green algae with
pelecypods and gastropods. On the both side
of the Khanaqin fault, the formation is rela-
tively thin which has about 10-30 m thick
and the limestones occasionally associated
with conglomerates.

(Late

Gercus Formation

In this study, the thickness of this for-
mation is variable from place to another; the
maximum thickness is located near the Dar-
bandikhan dam which reaches more than
200m such as near Merede village. It is com-
posed of red claystone, sandstone and lenses
of conglomerate. Its boundary is gradational
with underlying Sinjar Formation while it is
unconformable with the overlying Pila Spi
Formation as there is a bed of conglomerate
between the two formations which about 3
meters thick and described by Ameen (2006)

[9]. The formation is nearly similar on both
side of the fault and it rapidly change to
dolomitic limestone and marly limestone of
the Khurmala Formation which is de-
scribed by Karim (1997) [10].

Pila Spi Formation

This formation is directly related to the
studied faults in the studied area and its
thickness is about 70 meters. It composed of
chalky and dolomitic limestone. In the stud-
ied area, according to Khanaqa (2012) [11],
its lithology contains (in some intervals) in-
traclasts, bioclasts, alage, coral and broyzoa.
On the both sides of the Khanaqin fault, the
formation is lithologically different as on the
left side it is thicker and contains more fos-
sils as compared to the right side. On the
later side the formation inter-fingers with
Avanah Formation.This indicates more open
and deeper environment of the formation on
the eastern side than the western (right side).

Oligocene Rocks

In the studied area, The Oligocene
rock successions are described in detail for
the first time by Babashekh (2000) [12],
Kharajiany (2008) [13],and Ghafor et al.
(2014) [14]. Khanaqa et al. (2009) [15] have
extended the outcrops (or basin) limit of
these successions into inside High Folded
Zone. This extension is more than 15km
northward as compared to that indicated by
Dunnington (1958) [16] and Lawa et al.
(2013) [3] (Fig.4).

Lithologically, it consists of hard mas-
sive milky limestone which contains red
spots and lamina. The succession is used for
decoration stone and crashed for using as
aggregate with white cement. It is located
between Pila Spi and Lower Fars Formation
and contains at least two limestone or poly-
genetic conglomerates. On the both side of
the Khanaqin fault, the formation is rela-
tively thin which has about 10-30 m thick.
Lawa and Ghafur (2015) [6] concluded that
the Khanaqin Basement Fault splits the stud-
ied area (Low Folded Zone of Northeast
Iraq) into two parts and leads to developing
of two different depositional sequences
with different thicknesses on each side of the
fault. They added that most probably on the
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left bank, Oligocene facies show similarity
to Asmari

group of Lorestan zone rather than Kirkuk
Group. However, the present study has

compared between the study of Karim et al.
(2012) [15] and Ghafor et al. (2014) [14]
and has not found such difference in facies
and sequence across the fault.
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Fig. 3: Geological map Sissakian (2000) [17] and stratigraphical column of the studied area. It can be seen that
there is expression of the lateral thrust (see the green square) at the south of Darbandikan dam on the right side
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Fatha (Lower Fars) Formation

The studied area represents the periph-
eral areas (areas of the on lapping on the pa-
leoslope) for both Lower Fars and Oligocene
succession where the formation mainly con-
sists of red claystone, gypsum, sandstone
and limestone. Its thickness is about 20-70
meters and its lower boundary is unconform-
able with the Oligocene succession and Up-
per boundary is gradational with Upper Fars
Formation. In the present study no lithologi-
cal and structural difference is observed on
the eastern and western sides of the fault as
appear in the sections at the east of Horeen
and west Banikhelan villages respectively.

Result

In this section, the results of the field
and office works are shown graphically, de-
fined accurately and analyzed by stereonets.

Darbandikan (Khanagin) Fault

Previously, many authors have indi-
cated and mapped as  Khanagqin strike-slip
fault by Ibrahim (2009) [2] or as Khanaqin

longitudinal fault by Al-Qayim et al. (2012)
[19], or as normal transversal fault by Lawa
(2004) [4] or as a north south trending dex-
tral strike-slip fault by Lawa et al. (2013)
[3] (Fig.5). Recently, Lawa and Ghafur
(2015) [6] called it Khanaqin Basement fault
and according to former authors, it has
north- south trends. Jassim and Goff (2006)
[1] named it Sirwan Fault which geographi-
cally coincides with the Sirwan River
(Fig.6). Aqgrawi et al. (2010, p.27) [20]
called it Sirwan lineament. Lawa (2004,
p.227) [3] had drawn a fault that nearly coin-
cides with Sirwan River and called it
“Halabja-Amij transversal fault”. He men-
tioned that by this fault the Bamo area (left
side of the Khanagqin fault) had been uplifted
to terrestrial land during Early Eocene while
the right side was covered by shallow sea
(Fig.6B). Buday and Jassim (1987) [21] had
shown a fault that is passed from south of
Baghdad to Khanaqin town but it don’t elon-
gate to Darbandikhan town (or dam).
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Fig. 5: Location of the Khanaqin fault, A) Lawa et al (2013) [3] and B) Ibrahim (2009) [2]
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( Zhalla section) Lawa (2004, p.227) [4].

Darbandikhan lateral thrust

In the present study, in spite of exten-
sive fieldwork, the expression that coincides
with Khanaqin fault is not found. But the
recorded structure is a lateral thrust which
has attitude of 335/ 22 and opposites those
of latter fault. The thrust has clear expres-
sion on the surface which represented by
southeastward shifting and overlapping of
the Zimnako anticline directly to the south
of the location of Darbandikhan dam (Fig.1,
2 and 3).

Now the latter anticline is dissected by
Sirwan River by which a narrow gorge is
shaped in which the Sirwan River is flowing
and lateral thrust occur (Fig.7A). Another
expression, which is related to the lateral
thrust, is the common occurrence of sliken-
sides and polished surface along mesofaults
which exist inside both Pila Spi Formation
and Oligocene  succession on the left
(eastern) side of the Sirwan River directly at

the downstream of Darbandikhan dam (Fig.
7B and 8).

The paleostress analysis for the above
mesofaults indicates that there is a compres-
sive stress states in the direction NW- SE
parallel to sub parallel to the axes of the ma-
jor folds in the area. The minor fold in the
figure (7B) below shows this direction of
stress because its axis is in the direction NE-
SW therefore the maximum stress direction
(o1) tentatively is normal to fold axial sur-
face in the direction NW- SE.

Another expression of the thrust which
hast not relation with Khanaqin fault is oc-
currence of a small and open anticline that
has an axis with attitude of 057/ 10 which is
nearly normal to the axis of the Zminako
anticline (main anticline in the area).This
anticline is formed most possibly due thrust
fault and can be related to fault bend fault
(Fig.9B).
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Fig. 7 A: a Google earth image show a lateral thrust in the Darbandikan gorge. B) The paleostress analysis for
the striations along the red line which indicates that there is a compressive stress states in the direction NW- SE
parallel to sub parallel to the axes of the major folds in the area.

Fig. 8: Attitude of striations on several stations of lateral thrust in the Darbandikhan gorge at 400 m down-
stream of the dam on the left side of the Dilla River. The compass needle indicates north.

Age of anticline growth in the and boulder) conglomerates of the Upper
studied area Bakhtiari at south of the anticlines which
The field observation showed that the proves that the they are not grown (existed)
growth of the anticlines, in the studied area, during latter age. The transportation hydro-
is aged Pliocene. This is according to the dynamic of these conglomerates needs rela-
extensive deposition of the coarse (gravel tively steep slope to move the gravel and
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boulders across the present location of pre-
sent anticlines from north to south during
pre-Pliocene ages. If the anticline existed
(grown) before Pliocene, the gravels could
not by pass the anticlines.  The paleocur-
rent direction of these conglomerate aids the
above judgement as its direction is toward
south and southwest which cut across the
anticlines. The synclines are wider than the
anticlines such as the Qaradagh and Azaban
synclines. The map of Sissakian (2000) [17]
shows clearly this wideness of the syncline
which may be attributed to the deposition of
thick succession (more than 500 m) of con-
glomerate in the studied area which pre-
served the synclines from tightening and an-
ticlines from widening.

Bending of the anticline around

conglomerate bodies

At the south and north of the studied
area, there are thick successions of conglom-
erate of the Upper Bakhtiari Formation.
These successions are about 500 thick and
consist of polygenetic gravel conglomerate
and their outcrops are nearly circular or oval

fo

e

in shape (Fig.1). On the geological map and
Google earth, it can be seen that the anti-
clines generally bend around the conglomer-
ate.

The conglomerate successions exist as
two outcrops, the northern and southern ones
are called Azaban and Tony Baba outcrops
respectively. The surface area of these out-
crops has several kilometers square in sur-
face area. The conglomerate successions are
deposited as the subsiding basin which filled
with alluvial fan sediments during Early
Pliocene before growth of the anticline.
Later when the folds had been grown, the
conglomerates had been shaped as a part of
the synclines. The conglomerate is hard,
heavy and resistive to deformation, therefor
it is located inside the synclines while the
anticlines are located outside of the con-
glomerates and bend around them. The most
prominent feature is the southward shift
bend around them Zimnako-Khushk-Bamo
anticline (Fig.1). This bending is similar to
bending of pipes when confined between
hard moving arms (Fig.1A).

Fig. 9 A: bending of pipes by confining (enclosing) between stronger moving arms (stress), B) the southward
bending of the limestone succession (Zimnako-Khushk-Bamo anticline) between hard and strong conglomer-
ates is compared to the bending of the pipe in the left photo.
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Discussion

Darbandikhan fault

There is not agreement and field data
about Darbandikhan fault, the graphical
model that drawn for the Darbandikhan area
by Lawa (2004) [3], indirectly shows that
the fault is normal fault since he had men-
tioned that the left bank of the Sirwan river
(Bamo area) was uplifted during Early Eo-
cene. While Lawa et al. (2013. P.91) [3] and
Ibrahim (2009) [2] has assigned it as a north
south trending dextral strike-slip fault
(Fig.1)and he had mentioned the below
paragraph about the Khanaqin fault “ a north
south trending dextral strike-slip fault, sepa-
rates the Kirkuk Embayment from Lurestan.
This fault may have had a major influence
on the stratigraphic and tectonic evolution
of these two provinces and may partly be
responsible for this abrupt change in the
propagation rate of the deformation front”.

Sissaskian et al. (2014) [22] mentioned
that Sirwan River almost coincides with the
supposed deep seated fault Sirwan Fault and
added that clear indication can be seen on

e &

at 2km north of Darbandikhan town.

The type of the sediments, facies
changes and the stratigraphic succession of
the formations such as Shiranish, Tanjero,
Kolosh, Sinjar, Gercus, Pila Spi, Lower
Fars, Upper Fars and Upper Bakhtiari For-
mations in addition to Oligocene rocks show
no any difference on both side of Khanaqin
fault as observed by the present authors.
Even there is no agreement about which side

the total magnetic field map which confirms
the supposed deep seated fault while not
clear in the Bouguer gravity map.

From the above citations (in the pre-
sent section and 1-3) it is appear that there is
neither agreement about the location nor
about the type of the fault even by same au-
thor. Another thing is that no published data
available about the expression of this fault
on the surface. In this regard, Jassim et al
(1975) [23] have mapped the area around the
Darbandikhan town in detail but they didn’t
found the expression of the Khanaqin fault.
They found a normal fault that strikes paral-
lel to the axes of the anticlines in the area
(Fig.10A) and cut normally the Khanaqin
fault. Moreover than that, the present lateral
thrust fault is not related to the Darbandik-
han Fault (Khanaqin fault) neither in type
nor in direction. Therefore, the Khanaqin
fault must be re-studied in the subsurface to
prove its existence or absence. The sedimen-
tological and stratigraphical fault expression
is not observed during Campanian—Pliocene
in the studied area by the present authors.

Fig. 10: Normal fault scarp that strikes parallel to the axes of the anticlines and recorded by Jassim et al. (

&

1975)

was uplifted since there are opposite conclu-
sions by two groups of publications, the
first on is that of Lawa (2004) [3] and the
second is that of Ghafur (2012) [5] and
Lawa and Ghafur (2015) [6]. On the basses
of stratigraphic evidence, in the first one has
showed that the left side of the fault (Bamo
and Belula sections) are uplifted (Fig.6B)

70




Kurdistan Academics Journal (KAJ), Part - A -, Vol: 12, No.: 1, July 2016
2016 @y 1oyl 12 : 5 g - A- oy (KAJ) Oy S S350 &8 5

Lawa (2004) [4] has attributed some
facies change on right and left side of the
Sirwan River to the Khanaqin fault that up-
lifted left side. He added that on the left side
(Bamo area), more conglomerate was depos-
ited than the right side. Ghafur (2012) [5]
has concluded that Khanaqin Basement
Fault cut across her study area into two parts
and leads to developing two different depo-
sitional sequences with different thickness in
each side of the fault. She added (in the
p.261) that the activity of the fault
(Khanaqin fault) resulted in thinner shal-
lower Kirkuk Group Formations on the
western (right side) side than on the eastern
side. She further showed by diagram (p.257)
that the left side had uplifted during Early
Oligocene by which sedimentation had
been stopped.

Lawa and Ghafur (2015) [6] have
stated that Khanaqin Basement Fault splits
their studied area (the areca around Dar-
bandikhan town) into two parts by which
two different depositional sequences were

Fatha Formation
Jeribe Formation

Kirkuk Group Formations
Conglomerate layer
Jaddala Formation
Avanah Formation

developed with different thicknesses on each
side of the fault. They added that on the left
bank, Oligocene facies show (most proba-
bly) similarity to Asmari group of Lorestan
zone rather than Kirkuk Group. But Karim
et al. (2012[24]) has showed well develop-
ment of the Oligocene on the Sharwal Dira
(Sharwadir) anticline on the left (eastern)
side of the Khanaqin fault. The facies and
lithology is nearly similar to Oligocene of
Kirkuk area including the right side of the
Kanaqin fault. The present authors think that
conclusions and opposite citations of Lawa
(2004) [4]; Law and Ghafur (2015) [5] based
on comparison of sections that are not in the
same tectonic position in the basin during
Eocene or Oligocene. Two sections can be
compared when they both have same dis-
tance from basin depocenter or have same
tectonic position. The fence diagram that is
drawn for the areas on the right and left side
of the Khanadin fault during Tertiary does
not show any stratigraphic expression of the
later fault (Fig. 11 and 12).

Bamo-Sartak

BS

BL Belula N
SD Shailwardir 4..
SG Sagerma

b Zinana

’
¥ < Khanagqin fault

Fig. 11: Fence diagram by Ghafur (2012) [5] and Lawa and Ghafur (2015) [6] shows facies changes across the
Khanagqin fault (the dashed line which is indicated in the present study)
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Fig. 12: Two erosional surface at the base of the conglomerate of Gercus Formation on the right (A) and left
( B) side of the claimed Khanagqin fault. It can be seen that the conglomerate is nearly has same grain size and
underlying rocks are limestone and marl which has nearly same depth of deposition but with different turbidity.

The sections of the Bamo area was
closer than Qaradagh area to foreland
(source area) which means that was more
closer to proximal area than those located to
east and southeast of Darbandikhan town.
The equivalent section Zhalla section (inside
Sartak Bamo valley) is located more north-
ward than that assigned by Lawa (2004) [4].
It is most possibly located North of Mirade
village not Kashty village as assumed by the
latter author. Connectedly, Karim (2004)
[25] has clearly discussed the equivalent
sections of Tanjero Formation inside the ba-
sin of Maastrichtian. He mentioned that the
depocenter was not coinciding with the axes
of present anticlines. He added that the
depocenter of the basin was shifting 25 de-
gree more northward away from the axes of
the present anticlines. What had mentioned
by the latter author is proved by Barzinjy
(2005) [26] for both Paleocene and Eocene
basin. In the present study it is found that
near the boundary of Gercus and Sinjar for-
mation, there are crosional surface on the
right and left side of the assumed fault
which proves that Khanaqin fault has not
affected the sedimentation on left side
(Fig.12) which means that there is no sedi-
mentary or stratigraphic expression of the
Khanagqin fault.

From the above definitions and detail
documentation, two facts are appeared about

the two faults. The first one is that one of the
faults is a lateral thrust faults and the other
one not know if it is normal or strike slip
fault. The second fact is that the plane
(direction of displacement) of thrust faults
has the direction of about N 20 W. This di-
rection is not coinciding with previously in-
dicated Darbandikhan area (Khanaqin fault).
The interesting thing is that in Mawat area,
Karim and Sulaiman (2012) [27] had re-
corded and discussed in detail several lateral
thrusts which have same direction of dis-
placements of the present ones. This means
that in Iraqi Kurdistan, especially south east-
ern part, the lateral thrust (with displacement
of N20W) is regional not local. The question
is “what are the factors that made the lateral
thrust have same direction of displacement
in two lengthily separated areas of different
tectonic zones?” The displacements of the
lateral thrusts and Main Zagros Thrust are
about 340 and 40 degrees respectively.

The causes and origins of these lateral
thrust require answering of three questions,
the first one is what is relation of these lat-
eral thrusts with Main Zagros Thrust Fault.
The second, what is the effect of Khanaqin,
if exist, on the lateral thrusts. The first one,
relation of these thrusts with Main Zagros
Thrust, is discussed in detail by Karim and
Sulaiman (2012) [27] who indicated the lat-
eral thrusts in Mawat area are possibly re-
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lated to lateral ramps that are associated with
Main Zagros Thrust faults. But in the pre-
sent studied area there is no thrust fault
therefore the relation with Main Zagros
Thrust is weak. The second question cannot
be answered without detail deep seismic sur-
vey of the studied area; this is because both
stratigraphy and structure have not showed
any evidence for existence of the Khanaqin
fault.

Causes of Darbandikhan lateral

thrust

It worthy to mention that both the pre-
sent lateral thrust and those of Mawat area
are associated with more than 400 m thick
and massive successions of conglomerate of
Upper Bakhtiari and Tanjero Formations
respectively. It is possible that lateral thrusts
are more or less resulted from the compe-
tency of the conglomerate which are resis-
tive to deformation and transfer the stress to
surrounding other rocks. The stress state
with northwest—southeast trend is another
possibility which was cited by many authors
such Al-Fadhli et al. (1979[28] and 1980)
[29]. These authors had studied polyphase
deformation and superimposed folding in

Piramagrun and Said Sadiq areas. They had
indicated the compressional tectonic phase
with a trend of northwest-southeast. Al-
Jumaily (2004) [30] and Al-Hakari (2011)
[31] studied tectonic investigation of the
brittle failure structures and paleostress
analysis in northern Iraq and they concluded
a compressive tectonic stress in the direc-
tion NW-SE.

The best reasoning, for the Darbandik-
han lateral thrust is not known exactly, but
the bending of the Zimnako-Khushk-Bamo
anticline southward and around Tony Baba
conglomerate  has exerted compression
force on the inner side of the bending (inner
arc or southwestern limb). The compression
most possibly resulted from shortening and
then laterally thrusting of the southwestern
limb of the Zimnako-Khushk-Bamo anti-
cline. This is similar to the faulting of a core
of an anticline due to accommodation of
the shorting of the inner layer. In this con-
nection, thrust (or reverse) fault of the Ko-
losh Formation (from outside of study area)
is exampled for inner arc faulting (Fig.12)

which similar to the lateral thrust of the Dar-
bandikhan thrust.

Fig. 13: Inner arc( layer) faulting of Kolosh Formation (outside of the studied area) is exampled for reasoning

lateral thrust in Darbandikhan.
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Conclusions
This paper has the following conclu-
sion

1- In previous studies there is no agreement
about location, name and type of Khanaqin
or Darbandikhan (or Sirwan) fault.

2- Structural, sedimentary and stratigraphi-
cal surface expressions of Darbandikhan
fault are not found. What is found is lateral

thrust not normal or strike slip fault as indi-
cated previously.

3- Around Darbandikhan town lateral thrusts
are found that have 90 degrees of difference
in direction with of Darbandikhan
(Khanagqin) fault.

4- The lateral thrust fault is generated due to
bending of the Zimnako-Khusk-Bamo anti-
cline.
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