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Abstract

The origin of huge dislocated limestone blocks on the southern part of Sharazoor plain and toe of

Baranan Mountain (homocline) of are discussed. The homocline is elongate ridge, which is trending
southeast- northwest at southern boundary of western part of Sharazoor plain at 20 km south of
Sulaimaniya city. Field study showed that the blocks are slid from upper part of the homocline scarp.
The thin section study showed the blocks belong to Sinjar Formation. This slide is proved to include
both plane sliding, on the limestone of Sinjar Formation, and rotational sliding on Kolosh formation. This
slide is the largest one recorded in Iraq.
The sliding and enlargement o f the plain is discussed and combined together through three stages. The
main stage of enlargement of the plain is attributed to erosion by the stream and successive sliding of the
cliff. The sliding is triggered by lateral and vertical erosion undercutting of the base of northeast side of
the homocline by Tanjero stream during long time. These led to oversteepening of the paleoslope of scarp
slope and consequently its failure and sliding. Both the sliding and the development of the Sharazoor
plain are combined with northward and southward migration of the Tanjero stream during lateral and
vertical erosion. The sliding failure is analyzed structurally and plotted on stereonet, which showed that
the masses are dislocated mainly by plane sliding at upper part and by  rotational siding at lower part
on Kolosh Formation. The failure aided by low angle dipping of homocline and normal fault. This fault
with two sets of conjugate hko joints might have act as  release surfaces. The low dip angle of the
homocline also promoted release of the blocks under the effect of the gravity.

Keywords: Baranan homocline, rockslide, Kurdistan geology, Tertiary stratigraphy, Sinjar formation,
Stream erosion, Sharazoor plain

Introduction homoclinal ridge and its strata dipping 25
degrees toward southwest.

The western part of the plain is located
between  toes of Goizha anticline and
Baranan homocline (Fig.1). The plain is
dissected longitudinally by Tanjero
stream, nearly parallel to the homocline
(Fig. 2). The stream divides the eastern
part of the plain into two parts, southern
and northern, both parts gently sloping
toward the stream channel. The stream
course is closer to Baranan Homocline
and nearly parallel to the contact
between Tanjero and Kolosh Formations

(Fig. 3).

The studied area located at northeastern
Iraq, about 20km to the south of
Sulaimaniya City (Fig.1). The area
includes the western part of the famous
Sharazoor plain and an elongate high
ridge, which is called Baranan (Zirgoez)
Mountain. This mountain has northwest-
southeast trending between
Darbandikhan dam and Dokan dam at
southeastern and the northwest end of the
studied area respectively. The mountain
has many local names such as Shaffa
Rash, Zirgoez Bakr Agha and Tasluja
Mountain. Structurally the mountain is a
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Fig.(1 ) Index map ( lower left) and topographic map of the studied area including
western part of sharazoor plain, Goizha anticline, Baranan homocline, area around
Sulaimaniya city and simple cross section of the area ( above left).

Geological setting

The studied area is located within the High Folded Zones near the boundary between
Low and High Folded Zones of Buday (1980) [1]. In this area, Baranan (Zirgoez)
homocline dips at 25 (back slope) toward southwest, which is nearly, equal to amount of
the slope angles. While the scarp slope form high cliff, which has about 60 degrees
of slope. The cliff is looking over the Sharazoor plain and Sulaimaniya city. Along its
elongation many Tertiary units are exposed. These units are Kolosh), Sinjar Gercus and
Pila Spi Formations from the bottom to the top of the cliff successively. These
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formations have the thickness of 1000, 120, 70 and 60 meters. Kolosh Formation is
cropped out at an area extending from the  base of the cliff to the right bank of the
stream which covered sporadically by huge masses of thick bedded limestone (Fig. 2
and 4). The blocks are detached from the cliff and slid from the slope onto plain. Now
they rested on southern boundary of Sharazoor plain on Kolosh Formation. Some of
these blocks are far  than three kilometers from the cliff. They  have sporadic
distribution some of them weighted more than 800 million tones. Their distribution can
be seen clearly on map and at the field from Tasluja, at northwest to Zarayn town at
southeast.

The study of origin of these limestone masses can unlock the development stages of

the western part of Sharazoor plain (Fig.4 and 5). In the area of the study, both Kolosh and
Sinjar Formations are closely related to dislocation of the limestone blocks and
development of that part of Sharazoor plain included in this study.
The field and thin section studies showed that these blocks are belonging to Sinjar
Formation as they are composed of well bedded to massive fossiliferous limestone, rich
in nummulites (Plate 2.3) and miliolide forams with gastropod and pelecypods. The
moderate weathering of the blocks probably proves that the sliding has occurred
during Holocene (recent), which is no older than 8000 years.

In addition to the present slidings, the area around the plain contains many sliding
masses. These masses located directly at northwestern boundary of the studied area such
as a rockslide at the northern side of Charmaga valley and Qara-Chatan rockslide at the
southwestern limb of Piramagroon Anticline. This latter slide is studied in detail by
Hamasur (1999) [2] and Karim et al. (2000) [3].

Sliding, joint and fault are participated in the shaping of cliffs. According to the slope
classification of Al-Saadi 1981, in:(Al-Asade, 1996) [4] the scarp slope is called parallel
slope. Because the angle between the slope trend and strike of the strata is deviated
less than 20 degrees.

Development stages of the sliding
Stage 1 (Depositional Stage)

The most effective stage of the development of the plain is the deposition of the paleo-
shoreline, which exactly located at the northern boundary of the plain, which nearly
coincides, with the toe of the Azmir and Goizha anticlines (Fig. 5). During Paleocene
and Eocene the limit of the deposition of the  weathering resisting rocks (Sinjar
Formation) was coinciding nearly with the paleo-shoreline (Fig.5). At the area between
the toe of the anticlines and present position of the Baranan homocline the thickness of
limestone of Sinjar and Pila Spi Formation was at the minimum due to coastal onlap
phenomenon (termination). The thickness of the two formations is increased gradually
toward southwest due to location of depocenter (core of the reef), which reach, at the
location of sliding, 120m and 70m respectively. Karim (1999) [5] observed and studied
this type of thickness change of Sinjar Formation from Sartak Bamo area (10km east of
Darbandikhan town). He observed that at the distance of 2km and toward southwest, the
thickness change from 20 m to 60m Al-Surdashy (1988) [6] studied the outcrop of
Sinjar formation at the northeastern scarp of the homocline near Zirgoez village and he
proved that the formation has shoal environment along present studied area.
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Plate 1

% Slided block  Sinjar Fn.
Sharazoor plain = -

Slid ‘IQ!E_:pks ( Sinjar Fn.) No.

(1.1) Theslid blocks no. 4 and 5 photographed from the peak of homocline. Both
the slid blocks and slide scar consist of Fossiliferous limestone of Sinjar Fn.
Kolosh Fn. is exposed in valley between the scar and back of the blocks.

( 1.2) A nearly vertical cliff about 30 m high at the northwest of Taslula Cement factory
below the cliff many slid ~blocks exist. The cliff is representing the slide scar
or fault surface which activated the sliding process.

Southwestern part of r»—ia_.l_ong distance slided bolck
Sharazoor Plain ——_Intermidiate dlstanoe slid blacks.

(1.3) The same bolck of the first photo, photographed from the summitof glazada
mountain. The bolck is weighted more than 800 million tons of limestone materials of
Sinjar Formation. At the back ground other blocks can be seen which are slid longer

distance than the one in the foreground. All blocks are rested on Kolosh Fn. It is
evidence that the block is moved downward by plane sliding because the dip angle of
the slid blockd are changed from 25 to 45 degrees after sliding.
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In the depositional time of these two
formations the present Azmir-Goizha
anticlines was at the initiation stage as a
low positive paleo-high above the sea
level. Sinjar and Pila Spi Formation were
terminated against the Paleocene -Eocene
low anticline of Azimr-Goizha.

Stage 2 (deformational stage)

This stage includes the longest time
span of Tertiary and began after
deposition of the Sinjar, Gercus, and Pila
Spi Formations. It starts with deep burial
and subsequent uplift. Simultaneously
with these, the horizontal tectonic stresses
were exerted on the deposited rock units.
The main force in the area was appeared
during the orogenic movement of
continent-continent  colliding between
Iranian and Arabian plate. According to
Karim, 2004[7], this collision is started
during Upper Cretaceous and continued
during Tertiary. In this stage the deposited
formations are folded, fractured and
faulted. Many minor synclines and
anticlines are formed. All these minor
structures are superimposed on gently
dipping homocline and Sharazoor plain

(Fig. 5).

Stage 3 (erosional stage)

After the burial and uplift, the deformed
area was undergoing gradual extensive
erosion. The maximum erosion is
happened at the thinnest portion of the
homocline, which in our estimate, it
happened at the area of coastal onlapping
of the Sinjar and Pila Spi Formations. This
is happened before exposing of Sinjar and
Pila Spi Formations. This is because these
formations were at their minimum
thickness at the coastal area (Fig.5). The
erosion is aided by more or less jointing
and fracturing due to bending.

So the erosion was progressed from the
southwestern limb of Azmir-Goizha
anticline toward the present scarp of
Baranan (Zirgoez) Homocline. At end of
this stage and with erosion, the previous
positions of the Tanjero stream were
migrated southward continuously toward
the present position. The underlying soft
rocks of Kolosh Formations aided the
erosion. (Fig.5) This shifting is possibly48
associated with some minor sliding.

Stage 4 (sliding stage)

Emery and Myers (1996, p.179) [8]
defined sliding as shear failure along
discrete shear planes subparallel to
underlying beds. Slide may behave
elastically at top, plastically at the base
and thin at lateral margin. This stage
characterized by occurrence of the main
and the last slidings. The slid mass (in few
places transformed to slide debris) now
spread on the southern part of the plain at
the toe of Baranan mountain (Plate 1.1
and 1.2) and (Fig. 4). Before the last
sliding the Tanjero stream had been
shifted (migrated) southwestward beyond
its present location (Fig.5). So that it was
reached the present position of the slid
mass. Bloom (1998, p.263) [9] showed by
diagram and mentioned lateral migration
of a stream down dip on soft rocks
(Kolosh Formation in the case of present
paper). He called this process “homoclinal
shifting”.

When the channel stream  reached the
closest position to the monocline, the cliff
had been oversteepened and remained
without support. Consequently the cliff
masses slid toward the existed slope toe
and some masses reached the plain. The
sliding of these huge limestone blocks
caused the stream to retreat backward
(migrate toward northeast). This backward
migration of stream is analogous to a
new road excavated by inexperienced
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engineer in mountainous area. When the the road (migrate). In this example the
road makes unstable high side, the side excavation of the road and sliding can be
rocks may slide and change the route of
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compared with southwest and northeast
migration of the channel respectively. The
present slide is similar to Viont slide in
Italy which changed the position of the
channel of Viont river away from slide
(see Boom [9]).

The occurrence of Kolosh Formation
promoted the processes of sliding due to
softness of the lithology of the formation
(mostly marl and calcareous shale). The
measured angle of internal friction is no
more than 25 degrees.

The plain between the anticline and
homocline can be regarded as natural
large channel whose southwestern bank
(homocline) was unstable. Thorne (1990)
[10] studied small channels of these types
and  showed that high banks fail by
rotational slip along curved surface when
their slopes are less than 60 degrees. He
observed that slip surface passes just
above the toe of the bank. The sliding of
the limestone block of Baranan
Homocline 1is nearly similar to that
mentioned above channel because the
sliding on the lower slope on the Kolosh
Formation was included clear rotational
slide.

Fischenich (1989) [11] claimed that
nank failures in river system occur
through one of the three modes:

1) Hydraulic force that remove erodible

bed (Kolosh Formation in the present
2) study) or bank material.Geotechnical

instabilities. A combination of

hydraulic & geotechnical factors.
Situation of slided blocks

The existence of joints and faults in
the rock of Sinjar Formation may be acted
as release surface for sliding. At the
upper part of the slope the masses slid on
Sinjar Formation while at the lower part,
they moved on soft marl of Kolosh
Formation. This Formation, in the area,
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has soft lithology, which consists mainly
of marl and calcareous shale. Now the
sliding surfaces are slightly weathered
and dissected by ravines and even small
valleys. Most of the remained parts of slid
blocks show the original bedding plane
(Plate 1.1 and 1.2) with some
disintegration and deformation.

In some place the direction of dip
shows prominent changes. So that original
S50W dip direction of the bedding plane
of homocline is changes, in some place, to
east or west. The amount of dip of the
slided masses also increased, from 25 to
more than 70degrees for some blocks.
Therefore the dislocation of the blocks is
happened by sliding not faulting. This
agrees with what is given by Sparks
(1974,p.56) [12] who cited and illustrated
by diagrams that sliding blocks suffer
from increase of dip angle while the
faulted blocks do not (Fig.4 and platel).

Fig.(2a) difference between slipped ( slided) blocks (upper
one) and faulted blocks ( lower one) which shows change of
dip angle and discontinuty of former dislocation( Spark,1974)
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manifested by the fact that the dislocation
by fault continues into the underlying
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not only included Sinjar Formation, but
included both overlying Gercus and Pila
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Spi Formations (Fig.5). As these two
formations have softer lithologies and
thinner beds than Sinjar Formation, so
they removed by erosion after sliding. Till
now some slided blocks partially covered
by Gercus Formation (Plate 1.1 and 1.2)
and (Fig. 4).

The weight of some blocks are
measured to be more than 800 million
tones, these huge masses exerted high
pressure on the underlying rocks during
sliding so that some brecciated rocks can
be seen on the sliding surfaces (Plate 2.2).

The distinguishing of the bedding
plane along surface of the blocks is
attributed to two factors; the first one is
relatively low sliding elevation (no more
than 250m) and slope angle of 50 degrees.
This low elevation of sliding gave the
masses low velocity of sliding. The
second one is the resting carpet of the
slided masses, is composed of soft marl.
This carpet of marl possibly absorbed
nearly all-dynamic force of blocks during
sliding. Dennis (1987) [13] mentioned
that the slid slabs are transported rapidly
and wusually disintegrated down slope
during movement and finally come to rest
as jumbled and brecciated masses.
According to Hamasur (1999) [2] and
(Karim et al. (2000) [3] these processes
are happened for Qara-Chattan (at
southwestern limb  of  Piramagroon
anticline) rockslide which slided from
elevation of about 1000m and rested on
hard rock (mainly Kometan Formation).

The second factor is returned to
constituents of the original slid masses,
which is composed of competent
fossiliferous limestone Sinjar Formation
(Plate 2.3). It is possible that brecciated
blocks (if existed) of Sinjar Formation are
removed by weathering.

Graphical representation of the data

Before graphical representation of the
sliding processes on stereonet, the field
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study of the area is conducted for
measuring; all the structural discontinuity
associated and promoted the sliding.
According to Zhou (2000) [14] the
ruptures (fractures) and joints make up
main discontinuities for rock sliding. In
this study, fractures, joints, faults and
bedding are measured in the field.

For the plotting of the structural data as
rose diagram, a Windows based software
(named Rock Ware) is used as following:
1. The original data for joints were taken
in the field as compass quadrant reading.
For convenient, they are converted to their
equivalent azimuthal reading before
entered into the PC.

2. The effect of tectonic tilt is corrected
when the tectonic tilting is more than 30
degrees (Tucker, 1988) [15].

3.The attitude of structural
geomorphological elements (fault, slope,
sliding masses) are plotted on the
Schmidt stereonet by careful treating of
the data and their arrangement because
they must be formatted either according to
Dip Direction or according to Right Hand
Rule (see help file in the Rockware
Software). In the present study, the
compass readings are arranged (or
converted) to azimuthal data by using Dip
Direction Format for drawing of the
stereonet diagrams (Fig. 6).

The effect of the structures on the
sliding are as following:

1.The main joint sets are two conjugated
sets of hko which nearly dipping vertical
and striking 45° and 305° (Fig.6). They
are striking obliquely on the axis of
homocline. These joints are possibly acted
as lateral release surfaces for the sliding
blocks.

2. The normal longitudinal fault (dip slip
fault) is distinguished which nearly run
parallel to the crest of the ridge (Baranan
mountain It strikes 320° dips 50 towards
northeast (Plate2.1). The role of this fault,
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as release surface for the later sliding is
not known. This is because the position of
the fault is more than 500m far from the
sliding scar. But if it had been associated
with parallel faults or en echelon faults

they may had played main role for sliding
of the blocks. Therefore these possible
parallel faults treated as main factor for
sliding in
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(2.1) Normal fault { dip slip fault)
atthe crest ofthe homocline
which nearly strikes parallel to
slide scar. .
The photo is taken at the left side
of the main road between
Sulaimanbiya City and
Qaradagh Town.

{ (2.2) Solution breccia on the

' slide scar consisting of angular

=1 clast of limestone of Sinjar
;] Formation. This breccia formed by

effbect of Fartial solution and
susequent crashing by weight of
huge slid blocks.

(2.3 ) Thin section photo of nummulite foram of Sinjar Formation at the left while
that at the right shows same type of forams as seen in hand specimen in which the
weathering outlined the scalptures..The samples are taken from the slid blocks
east of Zirgoez village and enlarged  nearly 10 times. Sample no. 1 and 5.( see Fig.4)
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Fig.( 5) Development stages of Sharazoor plain by tectonic deformation, stream
erosion and sliding of the scrap of Baranan Homocline.
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Fig. ( 6 ) Stereonet plotting of the structural elements associated

with the sliding of blocks ( above) and rose diagrams of the main

dirctions of the joint sets iInthe Sinjar Formation.The number of
joints are 170.

stereonet analysis. At the extreme not as post-depostional one as assumed in
eastern end of the studied (homocline) this study.
area, near Darbandikhan Dam site, Jassim 3. After the stream erosion (under cutting
et al. (1975)[16] recorded a normal fault of the slope scarp of homocline), the most
but they regarded as syn-depostional fault important structural factor for the sliding
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is the dipping angle of homocline. It is
dipping at 25° degrees toward 243°
(S63W). This type of dipping -creates
suitable unstable condition for that part
of the homocline that is looking over the
Tanjero stream (looking northeastward).
The effect of the low angle dipping is as
following:

A. The stream might have eroded the soft
marl and calcareous shale of Kolosh
Formation easily vertically and laterally
(towards southwest) without any obstacle.
This scored the support  below the scarp
slope of the homocline and cause
detaching of large blocks from scarp
slope. geomorphologically the ridge can
be regarded as large cuesta, because it has
gentle slope (equal nearly to dip angle) on
one side (southwestern side) and steep
slope on the other (scarp slope). So the
removing of the support led to successive
sliding of the cuesta (Baranan ridge).

B. The Ilow dipping angle of the
homocline makes the undercut blocks
to be unstable. The masses may be
supported partially by weathered marl; it
was most possibly that part of the masses
is located outside the fresh marl and inside
the weathered marl (or calcareous shale)
of the Kolosh Formation. In this study the
internal friction of the weathered (or
deformed marl) is specified to be 25
degrees for plotting on the stereonet
(Fig.6). The sliding is proved to be plane
sliding at the upper part of the slope and
rotational sliding at the lower part on
Kolosh Formation. Blyth and de Freitas
(1974, p.372) [17] showed the difference
between plane and rotational sliding.

4. The effect of the paleo-hydrological
setting (It was nearly similar to present
one) cannot be excluded in promoting
sliding. Like at the present time, the
discharge of groundwater existed as
spring between the contact of the Kolosh
and Sinjar Formations eroded and
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undercut the scarp slope. The ancient
discharge between the two formations
now can be seen as famous Hazard Merd
caves which can be seen from
Sulaimaniya city by small binocular.
(Fig.1). According to Jiao et al. (1999)
[18], the saturated slope materials, after
rainstorm, accelerate their failure. The
present slide is also might be aided by
groundwater due to increasing the weight
and decreasing the internal friction.

Conclusion
This study has reached the following
conclusions:
1.The development of western part of the
Sharazoor plain is attributed to  Tanjero
stream erosion and sliding of huge block
from the Baranan Homocline.
2. More than 9 slid blocks are recorded
and mapped for the first time.
3. The development of the plain is
discussed through four stages they are
depostional, deformational, erosional and
sliding stages successively.
4. The slid blocks are belonging to Sinjar
Formation, slide for more than 3km, and
descended 300m from crest of homocline
to the plain.
5. During time, Tanjero stream has
changed its course. It was assumed that
the streambed was closer to the homocline
than the present. But retreated
northeastward after the sliding.
6. The sliding is proved to be plane sliding
at the upper part of the slope and
rotational sliding at the lower part on
Kolosh Formation.
7. The underlying Kolosh Formation has
great effect on both sliding and
development of the plain by its low angle
of internal friction and easiness of erosion
both laterally and vertically.
8. The sliding is occurred during recent
(Holocene) times (no older than 8000
years).



(KAJ) Kurdistan Academicians Journal, 2005, 4(1) part A
A b (1)} 4Ed,2005  GliwsysS oolosat M) 5yL3S

References

[1]-Buday, T., In: T. Buday and J. Tyracek, Regional Geology of Iraq, vol. 1
Stratigraphy, [.I.M Kassab and S.Z. Jassim (Eds) D. G. Geol. Surv. Min. 1980
[2]-Hamasur, G.A.,. The quantitative analysis of the Qara-Chatan rockslide from
Northeastern Iraq. Journal of Dohuk University, vol.2, No.4, pp.27-29. 1999

[3]Karim, K. H., Hamasur, G. A. and Mohasmad S.T.. Qara-Chattan rockslide in
Piramagroon anticline, Northeastern Iraq, Journal of Zankoy Sulaimani, Part A, vol.3,
no.1. 2000

[4]-Al-Asade, A.A. Engineering geological study of the basement rocks of suggested
location of Rawa Hydro-electrical Power Station. Unpulished MSc. Thesis, Baghdad
University.141p. 1996

[5]- Karim, K.H. Stratigraphy of Sartag-Bamo Area from northeastern Iraq. Iraqi
Geological journal.vol.31, no. 1.1999

[6]-Al- Surdashy, A. M,. Lithological ,facies and environmental study of Sinjar
Formation in selected sections from Sulaimanyia area, Northeast of Iraq; Unpubl., M.
Sc. Thesis, University of Salahaddin. 1988

[7]-Karim, K.H.. Basin analysis of Tanjero Formation in Sulaimaniya area, NE-Iraq.
Unpublised Ph.D. thesis, University of Sulaimani University, 135p. 2004

[8]-Emery, D. and K. Myers,. Sequence Stratigraphy. Blackwell Scientific publication,
296p. 1996

[9]-Bloom,A. L. Geomorphology: A systematic Analysis of Late Cenozoic Landform.
Formation 3rd ed. Prentice Hall New Jersey, 483p.1998.

[10]-Thorne, C.R.. Effects of vegetation on riverbank erosion and stability; in J.B.
Thorne (ed.), vegetation & Erosion, Wiley, New York.1990

[11]-Fischenich, J.C.. Channel Erosion Analysis and control in Weoessmer, w. & D.F.
Potts, Eds. Symp. Proceedings Headwater Hydrology. American water Resources
Association, Bethesla, Md. 1989

[12]-Sparks, B.W. Geomorphology. 2™ edirion, Logman Publ, Co. London, 529p.
[13]-Dennis, J. G., Structural Geology: An introduction. Wm.C. Brown Publisher. USA,
448 p. 1975. 1987.

[14]-Zhou, C. Research on sliding surface and slope design of Xiaolandi Reservoir,
Yellow River, China . Journal of Geosciences of China. vol.2, No. 1. 2000.

[15]-Tucker, M. Techniques in Sedimentology. Blackwell Scientific Publication, 394p.
1988

[16]-Jassim, S. Z., Al-Shaibani, S. 1.Q, and Ajina, T. M., Possible Middle Eocene
Block movements in the Darbandikhan area, Northern Iraq; vol., 1.n0.3,Geol. Soc. Iraq.
Special Issue, PP. 139-145. 1975

[17]-Blyth, F.G.H. and de Freitas,; M.H. Geology for Engineers. 6" edition, Arnold
Publication Company, 557p.

[18]-Jiao, J. J., Nandy, S. and Malone, A. . Hydrological studies at Tuen Mun Highway
Chainage 550, Hong Kong. 2rd International Conference on Landslide, Slope Stability
and Safety of Infrastructures, Singapore.pp177-184. 1999.

58



(KAJ) Kurdistan Academicians Journal, 2005, 4(1) part A
A b (1)} 4Ed,2005  GliwsysS oolosat M) 5yL3S

Od Ul T Adyis 59981 i) (IS0 992 Ay S 03y AL) SAz Al
(crkdi0d S191y35 53995 i (99 Cuaugyd ) Sty ¢ H¥9kd S(3S)) )
. J”}O JLU:'

*)S gzle JLes
*oAe i o) £ 3ke

il IS /Sl AlES/ o2 ez B *
A ) S

SHLAS) 30 K9l e g 0999948 e §y90dily @520 S LA (339))) LA FLE
o 035 9 599dily Sygid yhudd 19Ly35 6998y LI ogdiitos 553 0gdli T Adyi5 6y9dily & , CgdSeayea H¥
EoY JASAT dDggx 09 dt ( 25) dy diluSdy (LSoaydd i )Y, 130)Xgld add S1glyps yeedily ik AT yggiepll
A9 ydu A Cailgye3 09 AL (60) &y¥ Ay S du 5 W0 SILIAS A & (o 39 (D035 6998y i p¥dy | 24SA5LE
4 091 i 13 4S 13 Ehgiion ol & Tifgyod 130) A ghd AS Ll p A iyl dy §ydand LD 5)L99) - 13)99)0 )l kliod S19h3dy (ol
b 09958 (sl )l JIES AL s Al Aldy DAY Saydd AL Sogudi A9 a9 4S 0398 ek (1 (uulS S3yd AL
A gadS &) yhwdd uld & dilgHggr ALY pdd SalAy Copdgdos . el Ghae 800 dDlS0d Gy oS DD 9 &I Sl
GoghidliSel DY dd)i5 &y9pdilys I JL1p0) ool ADLSas LIAD 19Lipds §y9aSy AT ogd ghuld) A yad Co b 134848
hdd & 4S, (S Syl SAILESY A yhu N0 pdd &S Cud 03 (LSs3)dd SIAD d ) SogIdingd § (oteSliS
(6303 A0l o) ) . 099 Sk 134SALEi0d AY gogd pd SASOHLIAS (S (G094 il (9135 09480y o)L 590y
- G S HLogd 13 Bl ye A Ll L5 4S 43135 (300948 9 da( A dgg) 135 ) 59 A dd135 pdd S Cwus
FLaD (o A Adggd 31918 A 91 5S yAwdd ($09ditdSd 3993 9)kli (Piliod 999 Cuugyd 9 (99 191 B 13d0 A g pdd ydd
IS 940 JASAT ogluuiggy 1302 gld AT I35 9l 43 09dd! piydS 4S digad 181sd GELIED (i ol S0y ok yd lp3
GANT AL 480y U0 0)lIaS (S g9 (AL § Hogludd 1)995 13 A gl 0913 ALad A §ydad LI Gyligay SAIly995 1
§ 454358 ALY 5)Y gpd 2 PISALLDL AD (D3pY G50 299 4S )3 9 1993 Shdogle 4 09 9y LD §)lgg)
SOk 98) 9 0135 1299y 09 SASe)lgdcled
9l 350 0 Gyligg) SS 8 el JASAT 2999 91299y 9k 19930xkil Hldiod gad 1918 9 ASAI3S S9y1ag) 993540
09ASAI1 9313 30 A yadily §3 Uiyl eSLy
idedd , o Sadis & (Stereonet ) yhwdd udlSanylol) 09 094d| S ol 09husz Wi (LS ‘5‘@3? PIPIPVI}ES
A 1ogy9pu 35 gp HASAD 9 Idogeyhu idd A 099 A AD9e) 3P S)leidi dt OLSAL AS G y03
- JES SIS Hhwdd g Iioge)le>

59



(KAJ) Kurdistan Academicians Journal, 2005, 4(1) part A
A b (1)} 4Ed,2005  GliwsysS oolosat M) 5yL3S

GOl 1 b o i Tl i ok Gty (0 gL S S
 I8) e g (4 9 331 el 5 et pglad (ol Byl ¢

a8 ala Jlas
el At (i) N
Alalid) dnala/a slall 43S/ oo o) gaad) ol *
el

P dgant | dgdaml] S (pdi iy —wpd Jhed el Gleka HenS Judl uilailic eday)) O bz e
- Al | A g @5 ( 20 ) 93yl Jgud B il 5 jordd
Lot (725 ) Sghuad il punill o o il huo dd by ( (Sl any b )bl Iikg! oyl g 5 3and
s 30 o1 ) il ol Alae 599 B9 ( Dzyd 60 ) (0 ST e O3 oy 56 Bt Byl (FLadidf et
- 29) bl
390 978 pns Galalf 6 paet| peant| (o0 By S oo gl 1 g, ! 513 50001 1ikg 93190 9200 L pd 609
S AR gl 10 WMo (53 - oo ke (8OO ) (o ST JASI 0l g 33 - JigtS (oS e py S
Aty g dlliond) Slarlyd) ST . By gy a1y Wi ot iyl Jlad A2 glatle (0 ()1 ol 9 daylitd ole £ 9ags
il Ged g golall spall ol (o SR Gl g, Gl b (agST ) agaD JSI1 00 Gt , Aich
. ! e O yitul gyl Buks B Calad Eus Jul! ol
991a0 (1 po yaauds @ Liad] Buryo ok (o g Sl 99 (0 90 BILEY faw ol B HOY1 10 Gl daulyedf ST LS
b gty O o gl (39983
el ) A1 g Asagaalt Ayl . A ngidl Gy palll o LBl Lo g il 0 g 32 Y3 (o) DT purgilld a1 Al oL
Cur , S S YRV Sdolus gy L pgld  ( pekaddi o b Badiad! sl I A1) 9 ollaad Cindl oY
B3N 9 5300 g 0 IS pplal bW g BYIINI g @ (0 9 ekl pueill o Bald) (off el 50 O pdad
et g daagealt dyyalll 5 (551 Byl wader ¢ 3y Jhedidl olaxl Ly pid! Byt | i Legiidt
YY1 Jady S8 SIS oy G pglal gl g ( steorenet ) lalake ohe OLILE Ciouy 9 beeS 5 35931 Judad @5
G Gl BILAL (IS . igdeS (3950 ol lluad| — 5 3201 (B (591593 B 31 Sigur Adlalor| g Spdadl— 5 37 (B Sl
( Slip surface ) 3¥5¥1 plauS JLI agul Sy GURYI Sk b Lago 1593 Jab! il Slidat AU dygl1 9
ool Jawl g Al | 0 S 48yt | Erguo oo Olidall Gt bt sl 9 , (DKO ) Jalgd! 30 (s garme e

Received on26/4 /2004 .Accepted 21/2/200 5. 200 5/2/21 |pSiiddsg 19 2004 /4/26455599

60



	Geological setting
	Stage 1 (Depositional Stage)
	Stage 2 (deformational stage)
	The plain between the anticline and homocline can be regarde
	Conclusion
	References
	[1]-Buday, T.,   In:   T.  Buday      and   J. Tyracek, Regi





