T.R.
VAN YUZUNCU YIL UNIVERSITY
INSTITUTE OF NATURAL AND APPLIED SCIENCES
DEPARTMENT OF GEOLOGICAL ENGINEERING

INVESTIGATION OF SEDIMENTOLOGICAL FEATURES OF LOWER-
MIDDLE EOCENE ROCKS WHICH OUTCROP IN THE EAST OF LAKE VAN

M.Sc. THESIS

PREPARED BY: Dyar Azad OMAR
SUPERVISOR: Asst. Prof. Dr. Turker YAKUPOGLU

VAN-2018






T.R.
VAN YUZUNCU YIL UNIVERSITY
INSTITUTE OF NATURAL AND APPLIED SCIENCES
DEPARTMENT OF GEOLOGICAL ENGINEERING

INVESTIGATION OF SEDIMENTOLOGICAL FEATURES OF LOWER-
MIDDLE EOCENE ROCKS WHICH OUTCROP IN THE EAST OF LAKE VAN

M.Sc. THESIS

PREPARED BY: Dyar Azad OMAR

This project was supported by Scientific Research Projects Coordination Unit of Van
Yuzuncu Yil University with project no: FYL-2018-6810

VAN-2018






ACCEPTANCE and APPROVAL PAGE

This thesis entitled “Investigation Of Sedimentologic Features Of Lower-Middle Eocene Rocks
Which Outcrop In The East Of Lake Van” presented by Dyar Azad Omar under supervision of
Asst.Prof.Dr. Turker YAKUPOGLU in the department of Geological Engineering has been
accepted as a M.Sc. thesis according to Legislations of Graduate Higher Education on
28/12/2018 with unanimity of votes members of jury.

Chair: Asst. Prof. Dr. Mehmet AKYAZI Signature: dltw/\
P
Member: Asst. Prof. Dr. Tiirker YAKUPOGLU Signature:

Member: Asst. Prof. Dr. Cetin YESILOVA Signature: //M(ﬂ Vs e

This thesis has been approved by the committee of The Institute of Natural and Applied
Science on 1;61/2417 with decision number Z.079..£.3.~. |

/x* il 1

e ’; . .j.”‘.».; .{%%(
DlI:SCtOI‘ of Institufe;;
: et ihouat SEAIOY










THESIS STATEMENT
All information presented in the thesis obtained in the frame of ethical behavior

and academic rules. In addition all kinds of information that does not belong to me have

been cited appropriately in the thesis prepared by the thesis writing rules.

Dyar Azad Omar




ABSTRACT

SEDIMENTOLOGICAL FEATURES OF LOWER-MIDDLE EOCENE ROCKS
WHICH OUTCROP IN THE EAST OF LAKE VAN

OMAR, Dyar Azad
M.Sc.Thesis, Geological Engineering
Supervisor: Asst. Prof. Dr. Tiirker YAKUPOGLU
December 2018, 51 pages

Sedimentary rocks widely outcrop in the east of Lake Van and in the north of Van
city center. The ages of these clastic and carbonate rocks range from Palaeozoic to
Quaternary. In this study, the carbonate rocks which were aged as Lower-Middle Eocene
in previous studies were studied. The investigation area locates in the Tusba district of
Van Province and take part within 1/25.000 scale VVan K50-c3 and c4 topographic sheets.
Cobanoglu and Alabayir villages are the main settlements in the study area which covers
approximately 80 km?. During the fieldwork, 3 stratigraphic sections were measured from
the locations where the Lower-Middle Eocene rocks were very well observed and the
sedimentological features were recorded and a total of 65 samples were taken. Observable
sedimentological properties were recorded and a total of 65 samples were taken for
analysis. In the course of the laboratory work, 65 thin sections were prepared and
examined. The components of the studied rock samples were determined and the
carbonate rocks were classified. The rocks are generally biomicrite. According to the
characteristics of carbonate rock samples 5 microfacies were determined. These are; 1)
Wackestone with Globigerina and Acarinina microfacies, 2) Wackestone-Packstone with
Globigerina and Acarinina microfacies, 3) Packstone-Grainstone with Globigerina and
Acarinina microfacies. 4) Grainstone with Milioliidae and Red Algae microfacies. 5)
Packstone with Nummulites and Red Algae microfacies. These microfacies indicate that
Lower-Middle Eocene rocks were formed in depositional environments ranging from
shelf lagoon to deep marine. These differences in depositional environments have been
interpreted as the result of changes in water level in relation to transgression and
regression events.

Keywords: Carbonate Rocks, Lower-Middle Eocene, Microfacies, Shelf, Van.






OZET

VAN GOLU DOGUSUNDA YUZEYLEYEN ALT-ORTA EOSEN YASLI
KAYACLARIN SEDIMANTOLOJIK OZELLIKLERI

OMAR, Dyar Azad
Yiiksek Lisans Tezi, Jeoloji Mithendisligi Anabilim Dali
Tez Danismani: Dr. Ogr. Uyesi Tiirker YAKUPOGLU
Aralik, 2018, 51 sayfa

Van Golii’niin dogusunda ve Van sehir merkezinin kuzeyinde sedimanter kayaclar
genis bir alanda yiizeylenir. Bu kirintili ve karbonatli kayaglarin yaslar1 Paleozoyikten
Kuvaternere kadar degisir. Bu yiiksek lisans tezinde, Onceki arastirmalarda Alt-Orta
Eosen yas1 verilmis olan karbonath kayaclar ¢alisilmistir. Calisma alant Van ili Tusba
ilcesinde 1/25.000 &lgekli Van K50-c3 ve c4 paftalari iginde yer alir. Yaklasik 80 km?'lik
bu alanda Cobanoglu ve Alabayir kdyleri baslica yerlesim yerleridir. Saha ¢aligmalari
stirecinde Alt-Orta Eosen yasl kayaglarin en iyi gozlendigi lokasyonlarda 3 stratigrafi
kesiti dl¢iilmiis, sedimantolojik 6zellikleri kaydedilmis ve toplam 65 6rnek alinmistir.
Laboratuvar calismalarinda bu 65 Ornegin ince kesitleri yaptirilarak incelenmistir.
Calisilan orneklerin bilesenleri belirlenerek, karbonatli kayaglar siniflandirilmastir.
Kayaclar genellikle biyomikrittir. Karbonath kaya¢ orneklerinin fasiyes 6zelliklerine
gore 5 farkli mikrofasiyes tanimlanmistir. Bunlar; 1) Globigerina ve Acarinina’l vaketasi
mikrofasiyesi, 2) Globigerina ve Acarinina’li vaketasi-istiftasi mikrofasiyesi, 3)
Globigerina ve Acarinina’li istiftagi-tanetast mikrofasiyesi, 4) Milioliidae ve Kirmizi
Algli tanetast mikrofasiyesi, 5) Nummulites ve Kirmiz1 Algli istiftasi mikrofasiyesidir. Bu
mikrofasiyesler, Alt-Orta Eosen yaslh karbonatli kayaglarin self lagiiniinden derin denize
kadar degisen ortamlarda olustuklarini gostermektedir. Cokelme ortamlarindaki bu
farkliliklarin transgresyon ve regresyon olaylariyla iligkili olarak su seviyesindeki
degisimlerin sonucu oldugu yorumu yapilmistir.

Anahtar kelimeler: Alt-Orta Eosen, Karbonath Kayag, Mikrofasiyes, Self, Van.
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1. INTRODUCTION

This study was prepared as M.Sc. thesis in Geological Engineering Department of
Natural and Applied Sciences of Van Yuzuncu Yil University. The thesis was supported
by Scientific Research Projects Coordination Unit of Van Yuzuncu Yil University with
project number FYL-2018-6810.

1.1. Purpose of the Study

Sedimentary rocks widely outcrop in the east of Lake Van and in the north of Van
city center. The ages of these clastic and carbonate rocks range from Palaeozoic to
Quaternary. In this thesis, the sedimentary rocks which were aged as Lower-Middle
Eocene in previous studies (Acarlar et al., 1991; Baykal, 2003; Stimengen, 2008) were
studied. While general geological and stratigraphical/palaeontological studies were
achieved on these rocks, they are not studied sedimentologically yet. So, to determine the
sedimentological features of the rocks and the geological evolution of the study area

during Lower-Middle Eocene are aimed in this thesis.

1.2. Area of Investigation

The investigation area locates in the Tusba county of Van Province and in
1/25.000 scale Van K50-c3 and c4 sheets (Fig. 1.1). Cobanoglu and Alabayir villages are
the settlements in the study area which covers about 80 km?. In the area of investigation,
the climate is continental; summers are hot and dry while winters are cold and wet.
Osmangol stream is the biggest creek in investigation area. Important elevations in the
study area are Kavran Hill (2046 m), Cingene Hill (2042 m), Kirmizitas Hill (2108 m)
and Oglakbasi Hill (2066 m).



EXPLANATIONS

Figure 1.1. Location of the study area (Modified from Ates et al., 2007).

1.3. Regional Geological Setting and Stratigraphy

The study area is in the near eastern onshore section of Lake Van included in the
East Anatolian Plateau (Fig.1.2). The geological development of the study area and its
surroundings were directed by the sequence of events that occurred as the Tethyan Ocean
began to open in the Upper Triassic and begin to close in the beginning of Upper
Cretaceous (Duman and Cigek, 2011). A series of collisions between Gondwana-derived
ribbon continents and trench-roll-back systems in the Tethyan realm produced nearly
East-West-trending, subparallel mountain belts with high elevation and thick orogenic
crust in this region (Dilek and Sandvol, 2009). The collision between Anatolian and
Arabian plates led to severe tectonism starting from Miocene. Because of this, allochthon
rock units having tectonic contacts and in different ages and sizes, which they lose their
primary stratigraphical positions because of horizontal tectonic movements during before
and after Miocene, are exposed in Van — K50 sheet in which the study area locates (Fig.
1.3 and Fig. 1.4) (Siimengen, 2008). These tectonic slices are made up of the Tepedam
metamorphics composed of schist, calcshist, muscovite schist, quartz schist, quartzite,
marble etc. Carboniferous in age; Tozutepe formation comprising Jurassic carbonates;
the Comakli formation consisting of Barremian — Cenomanian carbonates; Yiiksekova
complex composed of basalt, spilite, limestone, sandstone and siltstone in Maastrichtian

— Paleocene? age; Pipotepe formation comprising Upper Maastrichtian limestones;
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Toprakkale formation in late Paleocene to Early Eocene age; Toptepe formation
composed of sandstone, claystone and calciturbidites in late Paleocene — Eocene age; the
Lower—Middle Eocene Yiicelendere formation consisting of sandstone, siltstone,
claystone and limestone; Cobanoglu formation comprising upper Eocene limestones;
Mehmetalan peridotite made up of ophiolitic rocks and finally the Bakisik melange and
olisthostrome composed of ophiolitic melange and olisthostromes. Other rock units in the
region are the Oligo—Miocene Van formation comprising sandstone, conglomerate,
siltstone, claystone and calcarenites; Adilcevaz limestone consisting of Lower Miocene
reef limestones; Aktas formation comprising Middle Miocene conglomerates; the Yaglik
basalt and the Kurtdeligi formation composed of gypsum, sandstone, conglomerate,
siltstone and claystone in Late Miocene age. VVolcanism was very active and the lacustrine
and fluvial depositional environments were dominant in the region during the Plio—
Quaternary. The Hacihalil andesite, Arapkale basalt, Ermisler formation represented by
tuffs, Siiphan volcanics, Adigiizel basalt and Gritas basalt are the products of this volcanic
activity. Various formations mainly composed of detritic rocks were deposited in this
time interval. Horizontal movements were active in the region during the Middle
Miocene. Many faults in different sizes were formed during the late Miocene and later.

The region is still tectonically active.






2. LITERATURE REVIEWS

Maxson (1937) determined that Mesozoic limestones, Eocene limestones, Eocene
flysch, Pliocene-Pleistocene volcanics and sometimes ophiolites outcrop in the east of
Lake Van. In this study, it is stated that the structural trends are generally east-west
direction and there are some traces of tectonic movements from north to south. The author
also indicates that ophiolites are tectonically contacted by sedimentary rocks and the
limestones within the sandstones and shales are in block form.

In the study which were done by Arni (1939) in the east of Lake Van, it is indicated
that Paleozoic metamorphic rocks, Upper Cretaceous-Paleocene flysch with ophiolite and
Eocene reefal limestones outcrop in the region. It is suggested by the author that the
regional structure is symbolized by thrust faults, they form a mixed structure and there
are some nappes in the region.

In the study carried out by Ternek (1947) in the east of Van, it is stated that in the
research area that Paleozoic is symbolized by quartzite-schist-limestone-marbles and
Upper Cretaceous is symbolized by serpentinite-volcanite-red limestones and contacts of
these units are extraordinary. It is emphasized that the Upper-Cretaceous-Paleocene,
Middle-Eocene and Miocene rocks are composed of marine sediments. It is mentioned
that, because of a transgression and tectonic movements during Upper Cretaceous the
Paleozoic units overturned to younger units from north to south like a fan, forming small
nappes.

Kiraner (1959) investigated the oil potential and stratigraphic sequence of the
rocks around Lake Van. He seperated the rocks as Paleozoic Metamorphics, Upper
Cretaceous ophiolitic rocks, Senozoic sedimentary and volcanic rocks.

Saydamer (1976) studied along Turkey and Iranian border and defined that Pre-
Permian metamorphic rocks and Permian outcrop in the study area and crystallized
limestones cover metamorphic rocks unconformably. He also expressed that Upper
Triassic-Jurassic-Lower Cretaceous are represented by carbonate rocks while Upper
Cretaceous by complex sequence; Paleocene, llerdian, Lutetian and Oligocene by

limestones; Miocene by marine clastic rocks.
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Senel et al. (1984) conducted a study between Ozalp-Iran border and identified
five separate structural units. 1. Tepedam group includes lower Paleozoic metamorphic
rocks of greenschist facies interbedded by basaltic volcanites. 2. The Hasandag group
consists of rocks of shelf origin and magmatites. 3. The Mehmetalan group consists of
rocks of upper mantle origin. 4. The Sehittepe group includes the Maastrichtian-Tanesien-
Illerdian-Lutetian sedimentary rocks intercalated by basic submarine lava. 5. Bakisik
group consists of Paleocene-Eocene marine sedimentary rocks.

Aksoy and Tatar (1990) reported that the Mesozoic magmatites and Cenozoic
sedimentary rocks outcrop near the north and northeast of VVan Province and accepted that
the geotectonic evolution of the region was initiated by the closure of ocean that formed
during Late Triassic.

Acarlar et al. (1991) defined Paleozoic, Mesozoic and Cenozoic rock units in the
east of Lake Van and named them. In this study, Lower-Middle Eocene rocks are named
as Tekmal formation. It is interpreted that the formation consists of mudstone-marl-
micritic limestone alternation and that these rocks are products of pelagic environment.

Baykal (2003) studied the stratigraphic and paleontologic features of the
Paleocene-Eocene rocks that outcrop in the east of Lake Van. In this study, the unit named
as Tekmal formation by Acarlar et al. was determined as Iprezian-Lutetian (Lower-
Middle Eocene) age.

Siimengen (2008) correlated the rock units according to previous studies in Van
K50 sheet. In this study the author indicate that, allochthon rock units having tectonic
contacts and in different ages and sizes, which they lose their primary stratigraphical
positions because of horizontal tectonic movements during before and after Miocene, are
exposed in the study area covering the Van — K50 sheet. One of these allochthon rock
units is Lower—Middle Eocene Yiicelendere formation consisting of sandstone, siltstone,
claystone and limestone.

Yilmaz (2017) investigated sedimentological and tectonic properties of Middle
Eocene and Middle Miocene turbidites around Agarti-Ozyurt (East of Lake Van). The
researcher determined Midde Eocene to Recent geological evolution of the Agart1 and

Ozyurt region and surrounding area at the east of Lake Van.



3. MATERIALS AND METHODS

The master thesis was carried out in three stages as field, laboratory and office
work. In the office works, firstly thesis, articles and reports have been compiled and
materials and equipment have been prepared for field studies. After field and laboratory
works, figures was droven, tables were prepared and thesis was wroten.

Field works were achieved in an area which covers about 80 km? in 1/25.000 scale
Van K50-c1, ¢2, c3 and c4 sheets. During these studies, by using geological maps made
by the geologists of General Directorate of Mineral Research and Exploration (Turkey),
3 stratigraphic sections were measured in the locations where the Lower-Middle Eocene
rocks were best observed (Fig. 3.1), observable sedimentological properties were
recorded and totally 65 samples were taken. Care has been taken to ensure that samples
taken for petrography are fresh and reflect the characteristics of the unit from which they
are received.

In the course of the laboratory work, 65 thin sections were prepared and examined
on a Euromex polarizing microscope. The components of the studied rock samples were
determined and the carbonate rocks were classified using Folk (1962) (Fig. 3.2) and
Wright (1992) (Fig. 3.3), classifications. ldealized sequence of standart facies belts of
carbonates (Wilson, 1975) was used to determine the depositional systems of carbonate
rocks (Fig. 3.4). On a Leica DM750P binocular microscope, thin sections were

photographed using the Leica Application Suite program.
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4. RESULTS AND DISCUSSION

In this part of the thesis, stratigraphical and sedimentological studies will be

explained and the results obtained from these studies will be given.

4.1. Stratigraphy

In this section, the Eocene lithostratigraphic units outcrop in the study area will be

introduced and information about measured stratigraphic sections will be given.

4.1.1. Lithostratigraphic units

4.1.1.1. Toprakkale Formation

The unit consisting of neritic limestones is named by Acarlar et al. (1991). The
unit corresponds to Seske formation defined by Balkas et al. (1980). Toprakkale
formation is composed of limestones which cream, sometimes gray in color, massive or
thick-bedded, brecciated in some places. The unit is rich in fossils and contains dolomitic
limestones. The lower and upper relations are tectonic and the thickness of the unit is
1500 m (Acarlar et al. 1991). The age of formation was accepted as Late Paleocene -
Early Eocene according to Miscellanea cf, miscella d Archiac - Haume, Anatoliella
ozalpiensis Sirel, Dictyokathnia vanica Sirel, Miscellanea sp., Dictyokathina sp.,
Eponides sp., Discocyclina sp., Alveolina sp. fossils (Acarlar et al., 1991). Baykal (2003)
also determined benthic foraminifera (Coskinolina (Coskinon) rajkae Hottinger and
Drobne, Fallotella (Fallotella) kochanskae persica Hottinger and Drobne, Karsella
hottingeri Sirel, Idalina sinjarica Grimsdale, Glomalveolina primaeva Reichel,
Glomalveolina pilula Hottinger and Drobne, Hottingerina anatolica Sirel, Missisippina
binkhorsti Reuss, Pseudocuvillierina sireli Inan, Kathina selveri Smout, Sakesaria
dukhani Smout, Smoutina subsphaerica Sirel, Soriella bitlisica Sirel, Assilina aff.
Yuvettae Schaub, Ranikothalia cf. Sindensis Davies, Textularia sp., Valvulina sp.,

Glomalveolina sp., Spirolina sp., Valvulina sp., Eponides sp., Laffitteina sp., Rotalia sp.,
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Smoutina sp., Miscellanea sp., Assilina sp., Operculina sp., Ranikothalia sp.,
Discocyclina sp., Anomalina sp.) and algae species (Ethelia alba Pfender , Distichoplax
biserialis Dietrich) which give Tanetian (Late Paleocene) age. In this study, Discocyclina
sp., Alveolina sp., Textularridae, Red algae, Rotaliidae, Nummulites sp., Cibicides sp.,
Pelesipod Shell parts, Echinoid spin, Sphaerogypsina sp., coral, Flosculina sp.,
Linderiina sp., Acervuliniidae, Macrofossil clasts, Miliolidae, Peneropliidae, Ostracoda,
Macro Shell parts, Macrofossil clasts, Bryozoa, Distichoplax sp., Gastropoda limit,
Asilina sp., Eponides sp., Rotozalia sp., Miscellena sp., Acervuliniidae, Operculina were
determined. Toprakkale Formation outcrops in Sahbag Hill, near Kalecik Village and

east of Alabayir Village in the study area.

4.1.1.2. Yiicelendere Formation

The unit, which is composed of clastic and carbonate rocks, is named by Senel et
al. (1984) in east of Ozalp. This formation corresponds, in part, to Tekmal formation
which is defined by Acarlar et al. (1991). The formation generally consists of reddish,
yellowish colored pelagic/semi-pelagic limestone, fine-bedded and fine-grained turbiditic
sandstone, mudstone and marl alternation. In addition, poorly sorted conglomerate and
cherty limestone levels are observed in the unit. The formation tectonically overlies the
Oligo-Miocene Van formation around Alabayir and Tekmal. Cobanoglu formation is
transitional above the formation. Senel et al. (1984) give Lutetian (Middle Eocene) age
to Yiicelendere Formation. According to the fossil content (Globorotalia sp., Globigerina
sp., Discocyclina sp., Anomalina sp., Globigerinidae, Rotalidae, Textularidae), Tekmal
Formation was aged as Early - Middle Eocene (Acarlar et al., 1991). Baykal (2003)
determined planktonic foraminifera of Early-Middle Eocene (Planoratalites
Pseudomenardii Bolli , Turborotalia cerroozolensis cerroazolensis Cole, Acarinina
bulbrooki Bolli, Morozovella angulate White, Morozovella gr. velascoensis Cushman,
Morozovella gracilis Bolli, Morozovella aragonensis Nuttall, Morozovella
conicotruncata  Subbotina, Morozovella uncinate Bolli (1957), Subbotina
pseudobulloides Plummer, Acarinina sp., Morozovella sp., Catapsydrax sp., Globigerina
sp., Globigerinatheka sp.).
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Globigerina, Globorotalia, Morozovella, Acarinina sp., Bulbrooki,
Truncorotoloides, Globigerina spp., Globigerina sp., Antaciidae, Textulariidae,
Flosculina sp., Nummulites sp., Rotaliidae , Discocyclina sp., Alveolina sp., Milioliidae,
Red algae, Globigeriniidae, Acarinina spp., Ostracoda, Morozovella sp., Calsiphere,
Bioclastic, Tintinid, Calpionellidae were determined in this study.

The unit was accepted as Early - Middle Eocene age.

Yiicelendere Formation outcrops in Cingene Hill, in Kirmizitag Hill and near of

Alabayir Village in the study area.

4.1.2. Measured stratigraphic sections

In this study, two formations formed in the Paleocene-Eocene time interval were
studied. These formations are Paleocene-Early Eocene aged Toprakkale formation and
Lower-Middle Eocene aged Yiicelendere formation. Three stratigraphic sections were
measured where the lithological characteristics of these formations observe best.

Information on these measured stratigraphic sections is given below.

4.1.2.1. Cingene hill measured stratigraphic section

The stratigraphic section was measured at south of Cingene hill in the Van K50-
c4 sheet (Fig. 4.1). Along the line where the section was measured, only the clayey
limestones of the Yiicelendere formation were observed. These limestones are thin
bedded, gray-light brown colored, cracked and fractured. Cracks are filled with calcite.
The general inclination of beds is southeast. The total thickness this section is 220 meters
(Fig. 4.2).
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4.1.2.2. Kirmizitas hill measured stratigraphic section

Kirmizitag Hill locates in the Van K50-c3 sheet. Limestones of Yiicelendere
formation outcops on the west of this hill (Fig. 4.3). These limestones are thin bedded,
gray-light brown colored, cracked and fractured. Cracks are filled with calcite. The
general inclination of beds is southeast.Total thickness of the stratigraphic section that
was measured here is 310 m. (Fig. 4.4).

4.1.2.3. Sahbag hill measured stratigraphic section

The stratigraphic section was measured at southeast of Sahbag hill in the Van
K50-c4 sheet (Fig. 4.5.). Along the line where the section was measured, only the
limestones of Toprakkale formation were observed. These limestones are light brown
colored, thick bedded or massive. The rocks are cracked and fractured and cracks are
filled with calcite. Total thickness of Sahbag hill measured stratigraphic section is 265
meters (Fig. 4.6.).

Figure 4.1. A view from the stratigraphic section measurement on the south of the Cingene
hill.
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Figure 4.3. A view from the stratigraphic section measurement on the west of the

Kirmizitas hill.

Figure 4.5. A view from the stratigraphic section measurement on the Sahbag hill.
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Figure 4.4. Kirmizitas hill measured stratigraphic section.
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4.2. Sedimentology
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In this section, petrographical descriptions of thin sections made from sedimentary

rock samples and microfacies of carbonate rocks are presented.

4.2.1. Petrography

65 thin sections of sedimentary rock samples were prepared and examined on a

polarizing microscope. The components of the studied rock samples were determined and

the carbonate rocks were classified using Folk (1962) and Wright (1992) classifications
(Table 4.1, 4.2, 4.3).

Table 4.1. Classification of carbonate rock samples taken from near Cingene hill

Sample No Folk (1962) Wright (1992)
1 Biomicrite Wackestone
2 Biomicrite Wackestone
3 Biomicrite Wackestone
4 Biomicrite Wackestone
5 Biomicrite Wackestone
6 Biomicrite Wackestone
7 Biomicrite Wackestone
8 Biomicrite Wackestone
9 Biomicrite Wackestone
10 Biomicrite Wackestone
11 Biomicrite Wackestone
12 Biomicrite Wackestone
13 Biomicrite Wackestone
14 Biomicrite Wackestone
15 Biomicrite Wackestone
16 Biomicrite Wackestone
17 Biomicrite Wackestone
18 Biomicrite Wackestone
19 Biomicrite Wackestone
20 Biomicrite Wackestone
21 Biomicrite Wackestone
22 Biomicrite Wackestone
23 Biomicrite Wackestone
24 Biomicrite Wackestone
25 Biomicrite Wackestone




Table 4.2. Classification of carbonate rock samples taken from near Kirmizitas hill
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Sample No Folk (1962) Wright (1992)
1 Biomicrite Wackestone
2 Biomicrite Packstone

3 Biosparite Grainstone
4 Biomicrite Packstone

5 Biomicrite Wackestone
6 Biomicrite Packstone

7 Biomicrite Wackestone
8 Biomicrite Wackestone
9 Biomicrite Packstone
10 Biomicrite Packstone
11 Biosparite Grainstone
12 Biomicrite Packstone
13 Biomicrite Packstone
14 Biosparite Grainstone
15 Biomicrite Packstone
16 Biomicrite Wackestone
17 Biomicrite Wackestone
18 Biomicrite Wackestone
19 Intrasparite Grainstone
20 Biomicrite Wackestone
21 Biomicrite Wackestone
22 Biomicrite Wackestone
23 Biomicrite Wackestone
24 Biomicrite Wackestone
25 Biomicrite Wackestone
26 Biomicrite Wackestone
27 Biomicrite Wackestone
28 Biomicrite Wackestone

Table 4.3. Classification of carbonate rock samples taken from Sahbag hill

Sample No Folk (1962) Wright (1992)
1 Biomicrite Packstone
2 Biomicrite Packstone
3 Biomicrite Packstone
4 Biosparite Grainstone
5 Biosparite Grainstone
6 Biomicrite Packstone
7 Biosparite Grainstone
8 Biomicrite Packstone
9 Biomicrite Packstone
10 Biomicrite Packstone
11 Biomicrite Packstone
12 Biomicrite Packstone
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4.2.2. Carbonate microfacies

First definitions of “microfacies” were originally coined by Brown (1943) and
again independently by Cuvillier (1952) shortly as “petrographic and paleontological
criteria studied in thin-sections”. Today, microfacies is regarded as the total of all
sedimentological and paleontological data which can be described and classified from
thin sections, peels, polished slabs or rock samples (Fliigel, 2004; After Sariaslan, 2017).

In this study, the samples have been examined in terms of their sedimentological
and paleontological content and according to the characteristics of carbonate rock
samples 5 microfacies were determined. These are:

1. Wackestone with Globigerina and Acarinina microfacies.

2. Wackestone-Packstone with Globigerina and Acarinina microfacies.

3. Packstone-Grainstone with Globigerina and Acarinina microfacies.

4. Grainstone with Milioliidae and Red Algae microfacies.

5. Packstone with Nummulites and Red Algae microfacies.

The locations of microfacies which were determined in study area were shown in

idealized sequence of standart facies belts of carbonates (Wilson, 1975) (Fig. 4.7).
4.2.2.1. Wackestone with globigerina and acarinina microfacies

This microfacies is composed of thin bedded, grey-light brown colored, fossiliferous,
micritic limestones. All fossils are planktonic foraminiferas. Globigerina (Fig. 4.8) and
Acarinina (Fig. 4.9) are the most common fossils in this microfacies. Morozovella,
Morozovella sp., Bulbrooki, Globigerina sp., Globigeriniidae, Acarinina sp. are also
determined in thin sections. According to these characteristics the microfacies corresponds
to standart microfacies (SMF) - 1 (Wilson, 1975). It means that the lithologies of this facies
formed in deep marine environment (basin). Wackestone with globigerina and acarinina
microfacies is typically observed in Cingene hill and Kirmizitags hill measured

stratigraphic sections.
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Figure 4.7. Idealized sequence of standart facies belts of carbonates (Wilson, 1975).
(The locations of microfacies which were determined in study area were
shown in blue frames).

Figure 4.8. Thin section photographs of Wackestone with Globigerina and Acarinina
microfacies (a:PPL, b:XPL, g:Globigerina, m:Morozovella).
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Figure 4.9. Thin section photographs of Wackestone with Globigerina and Acarinina
microfacies (a:PPL, b:XPL, A: Acarinina sp.).

4.2.2.2 Wackestone-packstone with globigerina and acarinina microfacies

This microfacies consists of thin bedded, gray colored, fossiliferous, micritic
limestones. The fossils which were determined are all planktonic foraminiferas. The most
abundant fossils in this microfacies are Globigerina (Fig. 4.10) and Acarinina. There are
Morozovella, Morozovella sp., Acarinina sp., Globigerina sp., Globigerina spp., Tintinid,
Calpionellidae, Truncorotoloides, Textulariidae in rock samples too. Micritization and
recrystallization are also observed in samples. The microfacies corresponds to standart
microfacies (SMF) - 2 (Wilson, 1975). The belt which lithologies of this facies formed is
open sea shelf. Wackestone-Packstone with Globigerina and Acarinina microfacies is

typically observed in Cingene hill and Kirmizitas hill measured stratigraphic sections.

Figure 4.10. Thin section photographs of wackestone-packstone with globigerina and
acarinina microfacies (a:PPL, b:XPL, g:Globigerina sp., m:Morozovella sp.).
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4.2.2.3.Packstone-grainstone with globigerina and acarinina microfacies

This microfacies is composed of thin bedded, grey-light brown colored, fossiliferous,
micritic and sparitic limestones. All fossils are planktonic foraminiferas (Fig. 4.11), but some
of them are transported. Globigerina and Acarinina are the most common fossils in this
microfacies. Globigerina sp., Globigerina spp., Acarinina sp., Acarinina spp. Are also
found. Rotalidae, Textularidae, Discocyclina sp. and Nummulites sp. are transported
fossils in thin sections. According to these characteristics the microfacies corresponds to
standart microfacies (SMF) - 3 (Wilson, 1975). It means that the lithologies of this facies

formed in deep shelf margin. Packstone-grainstone with globigerina and acarinina

microfacies is typically observed in Kirmizitas hill measured stratigraphic section.

Figure 4.11. Thin section photographs of Packstone-grainstone with globigerina and
acarinina microfacies (a:PPL, b:XPL).

4.2.2.4.Grainstone with milioliidae and red algae microfacies

This microfacies is composed of massive, light brown colored, fossiliferous, sparitic
limestones. All fossils are bentonic foraminiferas. Miliolidae (Fig. 4.12) and Red Algae are
the most common fossils in this microfacies. Peneropliidae, Rotalidae, Ostracoda are also
found. Transported macro fossil clasts (Fig. 4.13) are abundant. According to these
characteristics the microfacies corresponds to standart microfacies (SMF) - 4 (Wilson,
1975). It means that the lithologies of this facies formed in a shelf lagoon. Grainstone with
Miliolidae and Red Algae microfacies is typically observed in Kirmizitas hill and Sahbag
hill measured stratigraphic sections.
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Figre 4.12. Thin section phtograps of grinstone with miolide and red algae
microfacies (a:PPL, b:XPL, m:Milioliidae).

Flgure 413 Th|n sectlon photographs of gramstone W|th m|I|oI|dae and red algae
microfacies (a:PPL, b:XPL, m:Milioliidae, t:Textulariidae, mfc:Macro fossil
clasts).

4.2.2.5.Packstone with nummulites and red algae microfacies

This microfacies is composed of massive, light brown and gray colored,
fossiliferous, micritic limestones. All fossils are bentonic foraminiferas. Nummulites sp.
(Fig. 4.14), Red Algae (Fig. 4.16), are the most common fossils in this microfacies.
Discocyclina sp. (Fig. 4.14, Fig. 4.16), Alveolina sp., Rotaliidae Cibicides sp.,
Sphaerogypsina sp., Rotalidae, Flosculina sp. (Fig. 4.15), Textularidae, Linderiina sp.,
Acervuliniidae, Milioliidae, Ostracoda, Bryozoa, Distichoplax sp., Asilina sp., Rotalia
sp., Eponides sp., Miscellena sp., Acervuliniidae sp., Operculina sp., Gastropoda are also
present. Pelecypoda and Coral clasts, Echinoid spins are transported macro fossil clasts.
According to these characteristics the microfacies corresponds to standart microfacies
(SMF) - 5 (Wilson, 1975). Therefore, the lithologies of this facies formed in a shelf
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environment. Packstone with Nummulites and Red Algae microfacies is typically observed

in Kirmizitag hill and Sahbag hill measured stratigraphic sections.

Figure 414 Thln sectlon photographs of packstone W|th miliolidae and red algae
microfacies (a:PPL, b:XPL, n:Nummulites sp., d:Discocyclina sp.).

Flgure 415 Thln sectlon potographs of ackstonelth m|I|oI|dae and red agae
microfacies (a:PPL, b:XPL, f: Flosculina sp.).

Figure 4.16. Thin section photographs of packstone with miliolidae and red algae
microfacies (a:PPL, b:XPL, ra:Red Algae, d:Discocyclina sp.).



5. CONCLUSIONS

In this thesis, the carbonate rocks which were aged as Lower-Middle Eocene in

previous studies were studied in Van Province and in 1/25.000 scale Van K50-c3 and c4

topographic sheets and following results were obtained.

1)

2)

3)

During field studies, 3 stratigraphic sections were measured in the locations where
the Lower-Middle Eocene rocks were best observed. Sedimentological properties
were recorded and totally 65 samples were taken.

In the course of the laboratory work, 65 thin sections were prepared and examined
on a polarizing microscope. The components of the studied rock samples were
determined and the carbonate rocks were classified using Folk (1962) and Wright
(1992) classifications. According to Folk (1962) classification 58 rock samples
are biomicrite while 6 are biosparite and 1 is intrasparite. By using Wright (1992)
classification 41 samples were named as wackestone, 17 were pacstone and 7 were
grainstone.

According to the characteristics of carbonate rock samples 5 microfacies were
determined. These are:

1. Wackestone with Globigerina and Acarinina microfacies.

2. Wackestone-Packstone with Globigerina and Acarinina microfacies.

3. Packstone-Grainstone with Globigerina and Acarinina microfacies.

4. Grainstone with Milioliidae and Red Algae microfacies.

5. Packstone with Nummulites and Red Algae microfacies.

Wackestone with Globigerina and Acarinina microfacies is composed of thin
bedded, grey-light brown colored, fossiliferous, micritic limestones. All fossils are
planktonic foraminiferas. Globigerina and Acarinina are the most common fossils
in this microfacies. Morozovella, Morozovella sp., Bulbrooki, Globigerina sp.,
Globigeriniidae, Acarinina sp. are also determined in thin sections. According to
these characteristics the microfacies corresponds to standart microfacies (SMF) - 1
(Wilson, 1975). It means that the lithologies of this facies formed in deep marine

environment (basin). Wackestone with globigerina and acarinina microfacies is
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5)

6)
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typically observed in Cingene hill and Kirmizitas hill measured stratigraphic
sections (Fig. 5.1 and 5.2).

Wackestone-packstone with globigerina and acarinina microfacies microfacies
consists of thin bedded, gray colored, fossiliferous, micritic limestones. The fossils
which were determined are all planktonic foraminiferas. The most abundant fossils
in this microfacies are Globigerina and Acarinina. There are Morozovella,
Morozovella sp., Acarinina sp., Globigerina sp., Globigerina spp., Tintinid,
Calpionellidae, Truncorotoloides, Textulariidae in rock samples too. Micritization
and recrystallization are also observed in samples. The microfacies corresponds to
standart microfacies (SMF) - 2 (Wilson, 1975). The belt which lithologies of this
facies formed is open sea shelf. Wackestone-Packstone with Globigerina and
Acarinina microfacies is typically observed in Cingene hill and Kirmizitas hill
measured stratigraphic sections (Fig. 5.1 and 5.2).

Packstone-grainstone with globigerina and acarinina microfacies is composed of
thin bedded, grey-light brown colored, fossiliferous, micritic and sparitic limestones.
All fossils are planktonic foraminiferas, but some of them are transported.
Globigerina and Acarinina are the most common fossils in this microfacies.
Globigerina sp., Globigerina spp., Acarinina sp., Acarinina spp. are also found.
Rotalidae, Textularidae, Discocyclina sp. and Ostracoda are transported fossils in
thin sections. According to these characteristics the microfacies corresponds to
standart microfacies (SMF) - 3 (Wilson, 1975). It means that the lithologies of this
facies formed in deep shelf margin. Packstone-grainstone with globigerina and
acarinina microfacies is typically observed in Kirmizitas hill measured
stratigraphic section (Fig. 5.2).

Grainstone with milioliidae and red algae microfacies is composed of massive, light
brown colored, fossiliferous, sparitic limestones. All fossils are bentonic
foraminiferas. Miliolidae and Red Algae are the most common fossils in this
microfacies. Peneropliidae, Rotalidae, Ostracoda are also found. Transported
macro fossil clasts are abundant. According to these characteristics the microfacies
corresponds to standart microfacies (SMF) - 4 (Wilson, 1975). It means that the
lithologies of this facies formed in a shelf lagoon. Grainstone with Miliolidae and
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Red Algae microfacies is typically observed in Kirmizitas hill and Sahbag hill
measured stratigraphic sections (Fig. 5.2 and 5.3).

Packstone with nummulites and red algae microfacies is composed of massive, light
brown and gray colored, fossiliferous, micritic limestones. All fossils are bentonic
foraminiferas. Nummulites sp., Red Algae, are the most common fossils in this
microfacies. Discocyclina sp., Alveolina sp., Rotaliidae Cibicides sp.,
Sphaerogypsina sp., Rotalidae, Flosculina sp., Textularidae, Linderiina sp.,
Acervuliniidae, Milioliidae, Ostracoda, Bryozoa, Distichoplax sp., Asilina sp.,
Rotalia sp., Eponides sp., Miscellena sp., Acervuliniidae sp., Operculina sp.,
Gastropoda are also present. Pelecypoda and Coral clasts, Echinoid spins are
transported macro fossil clasts. According to these characteristics the microfacies
corresponds to standart microfacies (SMF) - 5 (Wilson, 1975). Therefore, the
lithologies of this facies formed in a shelf environment. Packstone with Nummulites
and Red Algae microfacies is typically observed in Kirmizitas hill and Sahbag hill
measured stratigraphic sections.

According to Wilson (1975), these microfacies indicate that Lower-Middle Eocene
rocks were formed in environments range from shelf lagoon to deep marine
(basin) environment (Fig. 5.1, 5.2, 5.3). These differences in depositional
environments have been interpreted as the result of changes in water level in

relation to transgression and regression events.
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section.
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section.
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EXTENDED TURKISH SUMMARY (GENISLETILMIiS TURKCE OZET)

1. GIRIS

“Van Goli Dogusunda Yiizeyleyen Alt-Orta Eosen Yashh Kayaglarin
Sedimantolojik Ozellikleri” baslikl1 yiiksek lisans tezi Van Yiiziincii Y1l Universitesi, Fen
Bilimleri Enstitiisii, Jeoloji Miihendisligi Anabilim Dalinda Dyar Azad OMAR tarafindan
yapilmigtir. Tez, Van Yiiziincii Yil Universitesi Bilimsel Arastirma Projeleri
Koordinasyon Birimi tarafindan FYL-2018-6810 numarali tez projesi olarak

desteklenmistir.

1.1. Cahsmanin Amaci

Van Goliinlin dogusunda ve Van sehir merkezinin kuzeyinde sedimanter kayaclar
genis bir alanda yiizeylenir. Kirintili ve karbonatli bu sedimanter kayaglar Paleozoyikten
Kuvaternere kadar degisen yaslardadirlar. Bu tez calismasinda onceki caligmalarda
(Acarlar et al., 1991; Baykal, 2003; Siimengen, 2008) Alt-Orta Eosen yasi1 verilen
sedimanter kayaclar c¢alisilmistir. Bu  kayaclar lzerinde genel jeolojik,
stratigrafik/paleontolojik c¢aligmalar yapilmis olmasina karsin heniiz sedimantolojik
calisma gereceklestirilmemistir. Bu nedenle sozkonusu kayaclarin sedimantolojik
Ozelliklerini belirlemek ve calisma alaninin Alt-Orta Eosen jeolojik evrimini ortaya

koymak bu tezin amac1 olarak belirlenmistir.

1.2. Cahsma Alanmin Tanitim

Arastirma alani, Van ili Tusba Il¢esinde, 1/25.000 &lgekli Van K50-¢3 ve c4
paftalar1 iginde bulunmaktadir. (Bkz. Sek. 1.1). Yaklasik 80 km? olan bu alanda
Cobanoglu ve Alabayir koyleri baslica yerlesim yerleridir. Caligma alaninin bulundugu
bolgede iklim karasal olup yazlar sicak ve kurak, kislar soguk ve yagishdir. Osmangol

deresi inceleme alaninndaki en 6nemli akarsudur. Kavran Tepe (2046 m), Cingene Tepe
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(2042 m), Kirmizitas Tepe (2108 m) ve Oglakbasi Tepe (2066 m) alandaki onemli
yiikseltilerdir.

1.4. Bolgesel Jeolojik Konum ve Stratigrafi

Calisma alan1 Dogu Anadolu Platosu’nda Van Go6li’niin dogu kiyisinda yeralir.
(Bkz. Sekl.2). Calisma alani ve ¢evresinin jeolojik gelisimi, Tetis Okyanusu’nun Geg
Triyasta agilmaya baslayip Geg Kretasenin baslarinda kapanma safhasina girmesine kadar
gecen siiredeki olaylar dizisiyle dogrudan iligkilidir (Duman ve Cigek, 2011). Okyanusun
kapanma siirecinde Tetis bolgesinde Gondvana’dan tliremis kitaciklarin ¢arpismalart ve
hendege doniis sistemleri, bu bolgede, yiiksek, neredeyse D-B gidisli, birbirlerine
yaklagik paralel dag kusaklarini ve kalin orojenik kabugu olusturmustur. (Dilek ve
Sandvol, 2009). Anadolu ve Arap levhalarinin carpismalari Miyosenden baslayarak
siddetle tektonik olaylara neden olmustur. Bu nedenle ¢alisma alanin1 da kapsayan Van —
K50 paftasinda, Miyosen Oncesinde ve sonrasindaki yatay tektonik hareketler nedeniyle
birincil stratigrafik konumlarini kaybetmis, tektonik dokanakli, farkli biiyiikliiklerde ve
yaslarda allokton kayag kiitleleri ylizeylenmektedir. (Bkz. Sek. 1.3 ve 1.4) (Stimengen,
2008). Bu tektonik dilimler; sist, kalksist, muskovit sist, kuvars sist, kuvarsit, mermer vb.
iceren Karbonifer yasli Tepedam metamorfitleri; Jura yash karbonatlardan olusan
Tozutepe formasyonu; Barremiyen — Senomaniyen karbonatlarindan olusan Comakli
formasyonu; Maastrihtiyen—Paleosen? yasli, bazalt, spilit, kirectasi, kumtas1 ve silttasi
iceren Yiiksekova kompleksi; Ust Maastrihtiyen kirectaslarmi iceren Pipotepe
formasyonu; Paleosen-Alt Eosen yasli Toprakkale formasyonu; kumtasi, kiltagi ve
kalsitiirbiditler igeren Ust Paleosen-Eosen yashi Toptepe formasyonu; kumtasi, silttasi
kiltas1 ve kirectas1 iceren Alt-Orta Eosen yashi Yiicelendere formasyonu; Ust Eosen
kirectaslarindan olusan Cobanoglu formasyonu; ofiyolitik kayaclardan olusan
Mehmetalan peridotiti ve son olarak ofiyolitik melanj ve olistostromlardan olusan Bakisik
Melanj ve Olistostromu birimlerinden olusur. Bolgedeki diger kayag birimleri; kumtasi,
konglomera, silttasi, kiltasi ve kalkarenitlerden olusan Oligo-Miyosen yasli Van
formasyonu; Alt Miyosen yasl resifal kiregtaglarindan olusan Adilcevaz Kiregtasi; Orta

Miyosen konglomeralarindan olusan Aktas formasyonu; Ust Miyosen yasli Yaglik bazalt:
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ve jips, kumtasi, konglomera, silttasi ve kiltasindan olusan Kurtdeligi formasyonu Pliyo-
Kuvaterner boyunca bolgede volkanizma ¢ok aktifti; gol ve akarsu ortamlart baskindi.
Hacihalil andeziti, Arapkale bazalti, tiiflerle temsil edilen Ermisler formasyonu, Siiphan
volkanitleri, Adigiizel bazalti ve Gritas bazalt1 bu volkanik faaliyetin {riinleridir. Bu
zaman araliginda kirintili kayaglardan olusan c¢ok sayida formasyonun olusumu
gerceklesmistir. Orta Miyosenden itibaren aktif olan yatay hareketler nedeniyle bolgede
Orta Miyosen ve sonrasinda olusmus farkli boyutlarda ¢ok sayida fay bulunmaktadir.
Bolge halen tektonik agidan aktiftir.

2. KAYNAK BILDIRISLERI

Maxson (1937) Van Goli'niin dogusunda Mesozoyik kiregtaglari, Eosen
kirectaglari, Eosen flisi, Pliyosen-Pleyistosen volkanitleri ve yer yer ofiyolitlerrin
yiizeylendigini belirlemistir. Bu arastirmada yapisal gidislerin genellikle dogu-bati
dogrultulu oldugu, kuzeyden giineye dogru tektonik hareketlerin izlerinin mevcut oldugu
belirtilmistir. Arastirmaci ayrica kumtaglar1i ve seyller igerisindeki blok halindeki
kirectaslariyla ofiyolitlerin tektonik dokanakli oldugunu belirtmistir.

Van Golii’niin dogusunda Arni (1939) tarafindan yapilan ¢alismada, Paleozoyik
yasl metamorfik kayaglarin, ofiyolitlerle beraber Ust Kretase-Paleosen fliginin ve Eosen
yasli resifal kirectaslarinin bolgede yiizeylendigi belirtilmistir. Yazar, bolgedeki tektonik
yapilarin ters faylarla temsil edildigini ve yer yer naplarin da gozlendigini bildirmistir.

Van’in dogusunda Ternek (1947) tarafindan gergeklestirilen ¢alismada
Paleozoyik’in kuvarsit-sist-kirectasi-mermerler ve Ust Kretasenin serpantinit-volcanit-
kirmiz1 kiregtaglart ile temsil edildigi ve bu birimlerin dokanaklarinin normalden farkl
oldugu belirtilmistir. Ayrica Ust Kretase-Paleosen, Orta Eosen ve Miyosen yash
kayaglarin denizel oldugu vurgulanmistir. Bu ¢alismada, Geg Kretase boyunca meydana
gelen bir transgresyon ve tektonik hareketler nedeniyle Paleozoyik birimlerinin kuzeyden
giineye dogru bir yelpaze gibi daha geng¢ birimler iizerine kii¢iik naplar olusturarak

devrildikleri ifade edilmistir.
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Kiraner (1959) Van Golii gevresindeki stratigrafik istifi ve petrol potansiyelini
aragtirmistir. Arastirmaci ¢alisma alanindaki kayaglar1 Paleozoyik yasli metamorfikler,
Ust Kretase yasl ofiyolitik kayaglar, Senozoyik yasl sedimanter ve volkanik kayaglar
olarak ayirtlamistir.

Saydamer (1976) Tiirkiye-iran sinir1 boyunca calismis, Permiyen oncesi ve
Permiyen yasl metamorfik kayaglarin bu alanda yiizeylendigini, kristalize kiregtaglarinin
metamorfik kayaglar1 uyumsuz olarak orttiigiinii ifade etmistir. Yazar ayrica, Ust Triyas-
Jura ve Alt Kretasenin karbonat kayaclariyla temsil edilirken, Ust Kretase kompleks
seriyle, Paleosen, Ilerdiyen, Liitesiyen ve Oligosen kirectaslariyla, Miyosen denizel
kirintili kayaglarla temsil edildigini bildirmistir.

Senel ve ark.. (1984) Ozalp (Van) ile iran sinir1 arasinda yaptiklar1 calismada bes
farkli yapisal birim ayirtlamiglardir. 1. Bazaltik volkanitlerin aratabakali oldugu, yesilsist
fasiyesinin Paleozoyik yasli metamorfiklerini iceren Tepedam grubu 2. Self kokenli
kayaglardan ve magmatitlerden olusan Hasandag grubu 3. Ust manto kdkenli kayaglardan
olusan Mehmetalan grubu consists of rocks of upper mantle origin. 4. Maastrihtiyen-
Tanesiyen-lllerdiyen-Liitesiyen yash sedimanter kayaglari igeren Sehittepe grubu 5.
Paleosen-Eosen yasli denizel sedimanter kayaglari igeren Bakisik grubu.

Aksoy ve Tatar (1990) Van’in kuzey ve kuzeydogusunda Mesozoyik yash
magmatitlerin ve Senozoyik yasl sedimanter kayaclarin yiizeylendigini bildirmislerdir.
Yazarlar, bolgenin jeotektonik evriminin Tetis okyanusunun kapanma siireciyle iliskili
oldugunu kabul etmislerdir.

Acarlar ve ark. (1991) Van Goli'niin dogusunda Paleozoyik, Mesozoyik ve
Senozoyik yasli kaya¢ birimlerini tanimlamis ve bunlar1 isimlendirmiglerdir. Bu
caligmada, Alt-Orta Eosen yash kayaglar Tekmal formasyonu olarak adlandirilmustir.
Camurtasi-marn-mikritik kiregtasi ardalanmasindan olusan bu formasyonun pelajik
ortamin Uiriinii oldugu yorumunu yapmislardir.

Baykal (2003) Van Goli'niin dogusunda yiizeyleyen Paleosen-Eosen yasl
kayaclarin stratigrafik ve paleontolojik 6zelliklerini ¢alismistir. Bu ¢aligmada Acarlar ve
ark.‘nin Tekmal formasyonu olarak adlandirilan birime lIpreziyen-Lutesiyen (Alt-Orta

Eosen) yasi verilmistir.
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Stimengen (2008) Van K50 paftasindaki kayag birimlerini 6nceki ¢alismalardan
yararlanarak denestirmistir. Yazar bu g¢alismada, Van — K50 paftasinda, Miyosen
oncesinde ve sonrasindaki yatay tektonik hareketler nedeniyle birincil stratigrafik
konumlarim1 kaybetmis, tektonik dokanakli, farkli biiyiikliikklerde ve yaslarda allokton
kayag kiitleleri yiizeylendigini bildirmistir. Bu allokton kayag birimleri arasinda bulunan
Alt-Orta Eosen yasli Yiicelendere formasyonunun kumtasi, Silttasi, kiltagi ve
kiregtagindan olustugunu ifade etmistir.

Yilmaz (2017) Agarti-Ozyurt (Van Gélii dogusu) civarindaki Orta Eosen ve Orta
Miyosen yash tiirbiditlerin sedimantolojik ve tektonik 0Ozelliklerini arastirmistir.
Arastirmaci, calisma alaninin Orta Eosenden giiniimiize kadarki jeolojik evrimini

belirlemistir.

3. MATERYAL VE YONTEM

Yiiksek lisans tezi, saha, laboratuvar ve ofis calismalar1 olarak ili¢ asamada
gerceklestirilmistir. Ofis calismalarinda oncelikle ¢alisma alani ve ¢alisma konusuyla
iliskili tezler, makaleler ve raporlar derlenmis, saha ¢alismalari i¢in gerekli malzeme ve
ekipman hazirlanmistir. Saha ve laboratuvar caligmalar1 sonrasinda sekiller ¢izilmis ve
tez metni yazilmistir.

Saha caligmalar1 1/25.000 6lgekli Van K50-c1, c2, ¢3 ve c4 paftalar icerisinde
yaklasik 80 km?’lik bir alanda gergeklestirilmistir. Bu ¢alismalar sirasinda MTA Genel
Midirligi (Tirkiye) jeologlart tarafindan yapilan jeoloji haritalar1 kullanilmis, Alt-Orta
Eosen yasl kayaglarin en iyi gozlendigi 3 lokasyonda stratigrafi kesitleri 6l¢iilmiis, (Bkz.
Sek. 3.1), gozlenebilen sedimantolojik dzellikler kaydedilmis, toplam 65 6rnek alinmustir.
Kayag orneklerinin taze ylizeylerden alinmasina ve alindig1 kayag tiiriintin 6zelliklerini
yansitmasina 6zen gosterilmistir.

Laboratuvar ¢aligmalarinda 65 ince kesit yaptirilmis ve Euromex marka polarizan
mikroskopta incelenmistir. Calisilan kayag Orneklerinin bilesenleri belirlenmis ve
karbonat kayaglar1 Folk (1962) (Bkz. Sek. 3.2) ve Wright (1992) (Bkz. Sek. 3.3),

siniflandirmalaria gore adlandirilmiglardir. Karbonatlarin standart fasiyes kusaklariin
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idealize istifi (Wilson, 1975) (Bkz. Sek. 3.4) kullanilarak karbonatli kayaglarin depolanma
ortamlar1 belirlenmistir. Leica DM750P binokiiler mikroskop altinda, Leica Application

Suite program kullanilarak ince kesitler fotograflanmistir.

4. BULGULAR ve TARTISMA

Tezin bu boliimiinde stratigrafik ve sedimantolojik calismalar anlatilacak ve bu

calismalardan elde edilen bulgular sunulacaktir.

4.1. Stratigrafi

Bu boliimde ¢alisma alanindaki Alt ve Orta Eosen yash litostratigrafik birimler

tanitilacak ve 6l¢iilii stratigrafik kesitler hakkinda bilgi verilecektir.

4.1.1. Litostratigrafik Birimler

4.1.1.1. Toprakkale Formasyonu

Neritik kiregtaglarindan olusan Toprakkale formasyonu Acarlar ve ark. (1991)
tarafindan tamimlanmigtir. Birim Balkas ve ark. (1980) tarafindan tanimlanan Seske
formasyonuyla denestirilebilir. Toprakkale formasyonu krem, yer yer gri renkli, masif ya
da kalin tabakali, yer yer breslesmis kiregtaglarindan olusur. Birim fosilce zengindir ve
dolomitik kiregtaslar1 da igerir. Alt ve st sinirlart tektonik dokanaklidir. Kalinligi da
1500 m.’dir. (Acarlar ve ark., 1991). Formasyonun yasi, Miscellanea cf, miscella d
Archiac - Haume, Anatoliella ozalpiensis Sirel, Dictyokathnia vanica Sirel, Miscellanea
sp., Dictyokathina sp., Eponides sp., Discocyclina sp., Alveolina sp. fosillerine
dayanilarak Geg Paleosen - Erken Eosen olarak kabul edilmistir (Acarlar ve ark., 1991).
Baykal (2003) da Tanesiyen yasini veren bentik foraminifer tiirlerini (Coskinolina
(Coskinon) rajkae Hottinger and Drobne, Fallotella (Fallotella) kochanskae persica

Hottinger and Drobne, Karsella hottingeri Sirel, Idalina sinjarica Grimsdale,
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Glomalveolina primaeva Reichel, Glomalveolina pilula Hottinger and Drobne,
Hottingerina anatolica Sirel, Missisippina binkhorsti Reuss, Pseudocuvillierina sireli
Inan, Kathina selveri Smout, Sakesaria dukhani Smout, Smoutina subsphaerica Sirel,
Soriella bitlisica Sirel, Assilina aff. Yuvettae Schaub, Ranikothalia cf. Sindensis Davies,
Textularia sp., Valvulina sp., Glomalveolina sp., Spirolina sp., Valvulina sp., Eponides
sp., Laffitteina sp., Rotalia sp., Smoutina sp., Miscellanea sp., Assilina sp., Operculina
sp., Ranikothalia sp., Discocyclina sp., Anomalina sp.) ve alg tiirlerini (Ethelia alba
Pfender, Distichoplax biserialis Dietrich) tanimlamistir. Bu ¢alismada ayrica,
Discocyclina sp., Alveolina sp., Textularridae, Red algae, Rotaliidae, Nummulites sp.,
Cibicides sp., Pelesipod Shell parts, Echinoid spin, Sphaerogypsina sp., coral, Flosculina
sp., Linderiina sp., Acervuliniidae, Macrofossil clasts, Miliolidae, Peneropliidae,
Ostracoda, Macro Shell parts, Macrofossil clasts, Bryozoa, Distichoplax sp., Gastropoda
limit, Asilina sp., Eponides sp., Rotozalia sp., Miscellena sp., Acervuliniidae, Operculina
belirlenmistir. Toprakkale Formasyonu ¢alisma alani iginde Sahbag Tepede, Kalecik

Koyt yakininda ve Alabayir Koyliiniin dogusunda yiizeylenir.

4.1.1.2. Yiicelendere Formasyonu

Kirintili ve karbonatli kayaglardan olusan birim, Senel ve ark. (1984) tarafindan
Ozalp (Van) ilgesinin dogusunda tanimlanmustir. Bu formasyon, kismen Acarlar ve
ark.(1991) tarafindan tanimlanan Tekmal formasyonuna karsilik gelir. Formasyon,
kirmizimsi, sarims1 renkli pelajik-yar1 pelajik kirectasi, ince tabakali ve ince taneli
tiirbiditik kumtasi, camurtasi ve marn ardalanmasindan olusur. Birim, kétii boylanmali
konglomera ve ¢ortlii kirectasi da igerir. Formasyon, Oligo-Miyosen yasli Van
formasyonunu Alabayir ve Tekmal yakinlarinda tektonik olarak iizerler. Cobanoglu
formasyonu Yiicelendere formasyonu {izerinde gecisli olarak bulunur. Senel ve ark.
(1984) Yiicelendere formasyonuna Liitesiyen (Orta Eosen) yasimi vermistir. Fosil
igerigine (Globorotalia sp., Globigerina sp., Discocyclina sp., Anomalina sp.,
Globigerinidae, Rotalidae, Textularidae) dayanilarak, Tekmal formasyonuna Erken -
Orta Eosen yas1 verilmistir (Acarlar ve ark., 1991). Baykal (2003) Erken-Orta Eosen

yasint veren planktonik foraminiferleri (Planoratalites Pseudomenardii Bolli
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Turborotalia cerroozolensis cerroazolensis Cole, Acarinina bulbrooki Bolli,
Morozovella angulate White, Morozovella gr. velascoensis Cushman, Morozovella
gracilis Bolli, Morozovella aragonensis Nuttall, Morozovella conicotruncata Subbotina,
Morozovella uncinate Bolli (1957), Subbotina pseudobulloides Plummer, Acarinina sp.,
Morozovella sp., Catapsydrax sp., Globigerina sp., Globigerinatheka sp.) belirlemistir.

Bu ¢alismada, Globigerina, Globorotalia, Morozovella, Acarinina sp., Bulbrooki,
Truncorotoloides, Globigerina spp., Globigerina sp., Antaciidae, Textulariidae,
Flosculina sp., Nummulites sp., Rotaliidae , Discocyclina sp., Alveolina sp., Milioliidae,
Red algae, Globigeriniidae, Acarinina spp., Ostracoda, Morozovella sp., Calsiphere,
Biyoklast, Tintinid, Calpionellidae tespit edilmistir.

Birimin yas1 Erken-Orta Eosen olarak kabul edilmistir.

Yiicelendere Formasyonu, ¢alisma alaninda, Cingene Tepede, Kirmizitas Tepede,

ve Alabayir Koyliniin yakinlarinda iyi yiizlekler vermektedir.

4.1.2. Olciilii Stratigrafi Kesitleri

Bu c¢alismada, Paleosen-Eosen zaman araliginda olusmus iki formasyon
calistlmigtir. Bu formasyonlar Paleosen-Alt Eosen yasli Toprakkale formasyonu ve Alt-
Orta Eosen yash Yiicelendere formasyonudur. Litolojik 6zelliklerin en iyi gozlendigi
yerlerde {ig stratigrafi kesiti 6l¢iilmiistiir. Bu stratigrafi kesitlerine iliskin bilgiler asagida

sunulmustur.

4.1.2.1. Cingene tepe olciilii stratigrafi kesiti

Bu stratigrafi kesiti Van K50-c4 paftasi i¢cinde Cingene tepenin giineyinde
Olgiilmiistiir (Bkz. Sek. 4.1). Kesitin olgiildiigii hat boyunca sadece Yiicelendere
formasyonunun killi kirectaslar1 gozlenmistir. Bu kiregtaslari; ince tabakali, gri-agik
kahverengi, bol ¢atlakli ve kirikli olup catlaklar kalsit dolguludur. Tabakalarin genel egim
yonii glineydogudur. Cingene tepe gilineyinde toplam 220 metre kalinlik 6l¢iilmiistiir.

(Bkz. Sek. 4.2).
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4.1.2.2. Kirmizitas tepe olgiilii stratigrafi kesiti

Kirmizitas tepe Van K50-c3 paftasi i¢inde yeralir. Yiicelendere formasyonunun
kiregtaslar1 bu tepenin batisinda yiizeylenir (Bkz. Sek. 4.3). Bu kiregtaslari; gri-agik
kahverengi, ince tabakali, bol catlakli ve kirikli olup c¢atlaklar kalsit dolguludur.
Tabakalar genellikle giineydogu yoniine dogru egimlidir. Bu stratigrafi kesitinin dlgiilen
toplam kalinligi 310 metredir (Bkz. Sek. 4.4).

4.1.2.3. Sahbag tepe 6l¢iilii stratigrafi kesiti

Gilineydogusunda stratigrafi kesiti 6l¢iilen Sahbag tepe, Van K50-c4 paftasinda
yeralir (Fig. 4.5.). Kesitin 6l¢iildiigii hat boyunca Toprakkale formasyonunun kiregtaslari
gozlenmistir (Bkz. Sek. 4.6). Bu kirectaslari; agik kahverengi, ¢ok kalin tabakali ya da
masifdir. Kayaglar, bol ¢atlakli ve kirikli olup ¢atlaklar kalsit dolguludur. Sahbag tepe

oOl¢iilu stratigrafi kesitinin kalinli1 265 metredir.

4.2. Sedimantoloji

Bu bolimde sedimanter kaya¢ Orneklerinin ince kesitlerinin petrografik

tanimlamalar1 ve karbonat kayaclarinin mikrofasiyesleri sunulmustur.

4.2.1. Petrografi

Sedimanter kayag¢ orneklerinden yaptirilan 65 ince kesit polarizan mikroskopta
incelenmistir. Kaya¢ Orneklerinin bilesenleri belirlenmis ve karbonat kayaglar1 Folk
(1962) ve Wright (1992) siniflandirmalarina gére simiflandirilmistir. (Bkz. Cizelge 4.1,
4.2, 4.3).
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4.2.2. Karbonat Mikrofasiyesleri

[k “mikrofasiyes” tanimlar1 Brown (1943) ve Cuvillier (1952) tarafindan kisaca
“ince kesitlerde calisilan petrografik ve paleontolojik kriterler” olarak tanimlanmustir.
Giliniimiizde mikrofasiyes, ince kesitlerden, lamellerden, parlatilmis levhalardan elde
edilen tiim sedimantolojik ve paleontolojik verilerin toplami olarak kabul edilmektedir.
(Fliigel, 2004; Sariaslan, 2017’den).

Bu calismada, o6rneklerin sedimantolojik ve paleontolojik 6zellikleri ¢aligilmis ve
karbonatli kaya¢ Orneklerinin 6zelliklerine gore bes mikrofasiyes belirlenmistir. Bu
mikrofasiyesler:

1. Globigerina ve Acarinina’li vaketasi mikrofasiyesi.

2. Globigerina ve Acarinina’li vaketasi-istiftast mikrofasiyesi.

3. Globigerina ve Acarinina’li istiftasi-tanetasi.

4. Milioliidae ve Kirmizi Algli tanetasi mikrofasiyesi.

5

Nummulites ve Kirmizi Algli istiftasi mikrofasiyesi.

Bu mikrofasiyeslerin c¢alisma alanindaki konumlar1 ‘karbonatlarin standart
fasiyes kusaklarinin idealize istifi” (Wilson, 1975) kullanilarak belirlenmistir. (Bkz. Sek.
4.7)

4.2.2.1. Globigerina ve acarinina’li vaketasi mikrofasiyesi

Bu mikrofasiyes ince tabakali, gri-agik kahverengi renkli, fosilli, mikritik
kiregtaglarindan olusur. Fosillerin timii planktonik foraminiferlerdir. Globigerina (Bkz.
Sek. 4.8) ve Acarinina (Bkz. Sek. 4.9) en yaygin fosillerdir. Ayrica ince kesitlerde,
Morozovella, Morozovella sp., Bulbrooki, Globigerina sp., Globigeriniidae, Acarinina sp.
belirlenmistir. Bu 6zelliklerine gore mikrofasiyes standart mikrofasiyes (SMF) - 1 (Wilson,
1975) ile uyumludur. Dolayisiyla bu mikrofasiyes derin deniz (havza) ortaminda
olusmustur. Globigerina ve Acarinina’li vaketasi mikrofasiyesi Cingene tepe ve

Kirmizitas tepede Olciilen stratigrafi kesitlerinde gbzlenmistir.
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4.2.2.2. Globigerina ve acarinina’li vaketasi-istiftasi mikrofasiyesi

Bu mikrofasiyes ince tabakali, gri renkli, fosilli, mikritik kirectaslarindan olusur.
Belirlenen fosiller planktonik foraminiferlerdir. Mikrofasiyeste en bol bulunan fosiller
Globigerina (Bkz. Sek. 4.10) ve Acarinina’dir. Orneklerde Morozovella, Morozovella sp.,
Acarinina sp., Globigerina sp., Globigerina spp., Tintinid, Calpionellidae,
Truncorotoloides, Textulariidae da bulunmaktadir. Ayrica mikritlesme ve yeniden
kristallenme de gozlenmistir. Mikrofasiyes, standart mikrofasiyes (SMF) - 2 (Wilson,
1975)’ye karsilik gelmektedir. Bu fasiyes acik deniz selfinde olugsmustur. Globigerina ve
Acarinina’li vaketasi-istiftas1 mikrofasiyesi Cingene tepe ve Kirmizitas tepede dlgiilen

stratigrafi kesitlerinde gozlenmistir.

4.2.2.3. Globigerina ve acarinina 'l istiftasi-tanetasi mikrofasiyesi

Bu mikrofasiyes ince tabakali, gri-agik kahverengi renkli, fosilli, mikritik ve spritik
kirectaslarindan olusur. Belirlenen tiim fosiller planktonik foraminiferlerdir. (Bkz. Sek.
4.11) Bunlarin bazilari tasinmig fosillerdir. Bu mikrofasiyeste en ¢ok bulunan Globigerina
ve Acarinina 'dir. Ayrica Globigerina sp., Globigerina spp., Acarinina sp., Acarinina spp.
bulunur. Rotalidae, Textularidae, Discocyclina sp. ve Ostrakoda ince kesitlerde
belirlenen taginmis fosillerdir. Bu 6zelliklerine gore mikrofasiyes, standart mikrofasiyes
(SMF) - 3 (Wilson, 1975) ile uyumludur. Bu nedenle fasiyesin derin self kenarinda olustugu
yorumu yapilmistir. Globigerina ve Acarinina’li vaketasi-istiftasi mikrofasiyesi

Kirmizitas tepeden alinan 6rneklerde belirlenmistir.

4.2.2.4. Milioliidae ve kirmiz1 algli tanetasi mikrofasiyesi

Bu mikrofasiyes masif, agik kahverengi, fosilli, sparitik kirectaslarindan olusur. Ince
kesitlerinde bentonik foraminiferler belirlenmistir. Miliolidae (Bkz.Sek. 4.12) ve Kirmizi
Alg en bol bulunan fosillerdir. Ayrica Peneropliidae, Rotalidae, Ostrakoda bulunmustur.
Taginmis makro fosil kirintilar1 yaygindir (Bkz. Sek. 4.13). Belirlenen bu ozellikleriyle
mikrofasiyes standart mikrofasiyes (SMF) — 4’¢ (Wilson, 1975) karsilik gelmektedir.
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Dolayisiyla s1g bir self ortaminda olustugu yorumu yapilmistir. Miliolidae ve Kirmizi Algli
tanetast mikrofasiyesi Kirmizitas tepe ve Sahbag tepe kesitlerinin orneklerinde

belirlenmistir.

4.2.2.5. Nummulites ve kirmiz algli istiftas1 mikrofasiyesi

Bu mikrofasiyes masif, acik kahverengi ve gri renkli, fosilli, mikritik
kirectaslarindan olusur. Ince kesitlerinde belirlenen fosillerin tamami bentonik
foraminiferlerdir. Nummulites sp. (Bkz. Sek. 4.14) ve Kirmiz1 Alg (Fig. 4.16) en bol
bulunanlaridir. Discocyclina sp. (Bkz. Sek. 4.14, 4.16), Alveolina sp., Rotaliidae Cibicides
sp., Sphaerogypsina sp., Rotalidae, Flosculina sp. (Bkz. Sek. 4.15), Textularidae,
Linderiina sp., Acervuliniidae, Milioliidae, Ostrakoda, Bryozoa, Distichoplax sp., Asilina
sp., Rotalia sp., Eponides sp., Miscellena sp., Acervuliniidae sp., Operculina sp.,
Gastropoda ince kesitlerde tanimlanan diger fosillerdir. Taginmis makro fosil olarak
Pelecypoda and Mercan pargalar1 ve Ekinid dikenleri belirlenmistir. Tiim bu 6zellikleriyle
bu mikrofasiyes, standart mikrofasiyes (SMF) - 5 (Wilson, 1975) ile uyumludur. Bu nedenle
fasiyesin self lagliniinde olustugu yorumu yapilmistir. Milioliidae ve kirmizi algli istiftasi
mikrofasiyesi Kirmizitas tepe ve Sahbag tepe stratigrafi kesitlerinde alinan 6rneklerde

belirlenmistir.

5. SONUCLAR

Bu yiiksek lisans tezi, Van ilinde ve 1/25.000 6l¢ekli Van K50-c3 ve ¢4 topografik
paftalar icinde gerceklestirilmistir. Onceki ¢alismalarda Alt ve Orta Eosen yas1 verilmis
karbonat kayaglari ¢alisilmis ve asagidaki sonuglar elde edilmistir.

1. Saha galigmalar siirecinde Alt ve Orta Eosen yaslh kayaglarin en 1yi gozlendigi
lokasyonlarda 1{i¢ stratigrafi kesiti Olciilmiis, sedimantolojik 6zellikler
kaydedilmis ve toplam 65 kayag¢ 6rnegi alinmistir.

2. Laboratuvar ¢alismalarinda 65 Ornegin ince kesitleri yaptirilarak polarizan
mikroskopta incelenmistir. Orneklerin bilesenleri belirlenerek Folk (1962) ve
Wright (1992) smiflandirmalarina  gore adlandirilmislardir. Folk (1962)
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siiflamasina gore 58 kayag 6rnegi biyomikrit, 6 drnek biyosparit ve 1 drnek
intrasparit olarak tanimlanmistir. Wright (1992) siniflamasina gore ise 41 6rnek
vaketasi, 17 ornek istiftagi ve 7 ornek de tanetasi olarak adlandirilmistir.
Karbonatli kaya¢ orneklerinin fasiyes 6zelliklerine gore 5 farkli mikrofasiyes
tanmimlanmustir. Bunlar; 1) Globigerina ve Acarinina’li vaketasi mikrofasiyesi, 2)
Globigerina ve Acarinina’li vaketasi-istiftast mikrofasiyesi, 3) Globigerina ve
Acarinina’li istiftagi-tanetagi mikrofasiyesi, 4) Milioliidae ve Kirmizi Algli tanetasi
mikrofasiyesi, 5) Nummulites ve Kirmiz1 Algli istiftas1 mikrofasiyesidir.

Bu mikrofasiyesler Wilson (1975)’e gore degerlendirildiginde, Alt-Orta Eosen yash
karbonatli kayaglarin self lagiiniinden derin denize (havza) kadar degisen
ortamlarda olustuklarint gostermektedir (Bkz. Sek. 5.1, 5.2, 5.3). Cokelme
ortamlarindaki bu farkliliklarin transgresyon ve regresyon olaylariyla iligkili

olarak su seviyesindeki degisimlerin sonucu oldugu yorumu yapilmistir.
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tezimin benzerlik orani1 % 4 (Yiizde dort) diir.

Uygulanan filtreler agagida verilmistir:

- Kabul ve onay sayfas: harig,

- Tegekkiir harig,

- Iindekiler harig,

- Simge ve kisaltmalar harig,

- Gereg ve yontemler harig,

- Kaynakga harig,

- Almtilar harig,

- Tezden ¢ikan yaymlar harig,

- 7 kelimeden daha az ortiigme igeren metin kisimlari hari¢ (Limit inatch size to 7 words)

Van Yiiziincii Yil Universitesi Lisanstistii Tez Orijinallik Raporu Alinmasi ve Kullanilmasina iliskin
Yonergeyi inceledim ve bu ydnergede belirtilen azami benzerlik oranlarina gore tez galismamin herhangi bir
intihal icermedigini; aksinin tespit edilecegi muhtemel durumda dogabilecek her tiirlii hukuki sorumlulugu
kabul ettigimi ve yukarida vermis oldugum bilgilerin dogru oldugunu beyan ederim.

Geregini bilgilerinize arz ederim.

07.01.2019
Diyar Azad OMAR
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