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ABSTRACT

Van Formation, which is mainly represented by conglomerate, sandstone, marl and limestone,
covers a large area around the Van province. The age of the unit was assigned in different localities
of the region as late Oligocene - middle Miocene, early Miocene, Burdigalian - Langhian (early
- middle Miocene) by previous studies. In order to determine the age of the upper levels of the
formation in the east and southeast of Lake Van, a total of 98 samples collected from three measured
stratigraphic sections. These samples have been examined in terms of calcareous nannoplankton
and planktonic foraminiferal content. 33 species of 12 calcareous nannoplankton genera and 18
species of 9 planktonic foraminiferal genera representing the Serravalian - Tortonian interval have
been identified. Calcareous nannoplankton and planktonic foraminiferal biozones of the unit could
not be defined in the study area because of some samples do not contain calcareous nannoplankton
and planktonic foraminifera, some samples are scarce in fossils and not all of the zonal markers
have been identified. Considering the stratigraphic distribution of the calcareous nannoplankton and
planktonic foraminiferal species that the formation contains, age of the Van Formation in the study
area is re-evaluated as Serravallian - Tortonian (middle - late Miocene). This shows that marine
features continued in the Tortonian (late Miocene) in the study area.

1. Introduction

The study area, located in the Eastern Anatolia

limestones were Eocene aged. Ternek (1953), Sener
(1992) and Yesilova (2004) studied the geological
features of the regions in the southeast of Van

Region, is located in the E - SE of Lake Van, within the
Van L50 - b, sheet (Figure 1). In the study area, Maxon
(1936) first investigated the petroleum possibilities
of Lake Van and its surroundings and named the
unit consisting of the alternation of conglomerate,
sandstone, claystone and siltstone overlying the
crystallized limestone as Van Formation. In the
succeeding years, Arni (1939) made a geological
map of the region at 1/100.000 scale and stated that
the metamorphites in the region were Paleozoic, the
ophiolites were Late Cretaceous-Paleocene and the

province, the south of Van province and the north of
Lake Van, respectively. Ortynski and Tromp (1944) in
Van province, Kiraner (1959) in the east of Lake Van,
Demirtagli and Pisoni (1965) around Adilcevaz and
Ahlat areas, Gelati (1975) around Lake Van - Ercis area
made researches on the stratigraphic characteristics.
Aksoy (1988) surveyed the stratigraphy and tectonics
of the area around the Lake Van. Acarlar et al. (1991)
stated that clastic deposits of the Oligocene - middle
Miocene Van Formation were initially formed as
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Figure 1- Location and geological maps of the study area, and the section locations (modified from Acarlar et al., 1991;
Aksoy, 1988; Sener, 1992; Uner, 2003; Demirci, 2016).

autochthonous-para-autochthonous cover units, then
the allochthonous units thrusted over each other and
the Van Formation during various phases within the
Late Cretaceous-middle Miocene interval. Moreover,
structural geological studies were carried out in the
area between Lake Van and Iranian border by Ketin
(1977), around Van - Giirpinar - Bagkale - Catak areas
by Balkas (1980), around Van province by Saroglu
and Yilmaz (1984) and Y1lmaz (1990), in the Ozalp-
Iranian border by Senel et al. (1984), throughout the
Eastern Anatolia Region by Dewey et al. (1986),
Yilmaz et al. (1987), Adiyaman et al. (1998), Trifonov
et al. (1998), Kogyigit and Beyhan (1998), Giirsoy
et al. (2009), Okuldas et al. (2013). Researches on
volcanism in the region were conducted by Degens
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and Kurtman (1978), Savci (1980), Elmas (1994),
Stimengen (2008), Oyan (2018). Kempe et al. (1978)
analyzed the hydrochemistry of water tributaries
and mainstream rivers of Lake Van. Valeton (1978)
made morphological and petrological investigations
of terraces located in the vicinity of Lake Van. Wong
and Degens (1978) and Degens and Kurtman (1978)
prepared the bathymetric map of Lake Van. Wong
and Finckh (1978) analyzed the water level changes
of Lake Van for the 18,000 years and determined the
resultant coastal terraces. Acarlar and Tiirkecan (1986)
worked on the travertines formed along the eastern
and the western border faults of Baskale Basin, and
Barka and Saroglu (1995) on the Edremit Travertine.
Saglam (2003) made a detailed micropaleontological
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study on the Van Formation cropping out in the east
of Lake Van based on the five measured stratigraphic
sections, and revealed the biostratigraphy of the
formation according to the micropaleontological
examination of the washing samples and the thin
sections. As a result, Saglam (2003) assigned a
Burdigalian-Langhian (early-middle Miocene) age
to the Van Formation; and based on the petrographic
descriptions made on the limestone and calcarenite
samples taken from the formation, it was revealed
that the formation was a transgressive sequence and
represented a deep marine environment considering
the sedimentary structures obtained from the turbiditic
sediments of the upper slope of the basin. Demirci
(2016) examined the microfacies characteristics of the
Van Formation outcropping around Van and revealed
that the formation consists of rocks indicating
environments from carbonate shelf to basin and that
the sedimentary rocks of the Van Formation were
formed in the submarine fan environment developed
on the slope of a carbonate platform during the closure
of the Neotethys.

The sediments of Van Formation, which covers a
wide area around Van and are generally represented
by conglomerate, sandstone, marl and limestone, play
an important role in revealing the geological evolution
and neotectonic characteristics of the region. It has
been stated that the Van Formation was deposited in
the late Oligocene-middle Miocene, early Miocene
or Burdigalian-Langhian (early - middle Miocene)
periods, considering the rock composition, macro and
microfossil assemblages (Acarlar et al., 1991; Sener,
1992; Saglam, 2003). In this study carried out on
the Van Formation in the study area, the calcareous
nannoplankton and planktonic foraminiferal content
of the Van Formation were examined and the age of
the formation in the study area was redefined.

2. Material and Method

A total of 98 samples of three measured
stratigraphic sections taken from Van Formation
constitute the materials of this study.

In the examination of calcareous nannoplankton,
the clean inner surfaces of the samples were scraped in
powder form with a pin, and a drop of distilled water
was added to the fine powder. The prepared suspension
was dried in a thermostatted oven, and a small amount
of liquid Canada Balsam was dropped on the coverslip

and adhered on the dried slide. During this bonding
process, air bubbles were eliminated with a metal rod.
Later, the dried preparate was cleaned with a chemical
cleaner (Xylol) and made ready for examination.
98 preparates prepared in this way were examined
with and x1600 magnification and immersion oil
under the Leica DM 2500P polarization microscope
in the laboratory of the Department of Geological
Engineering at Aksaray University, Faculty of
Engineering, they were identified paleontologically
and photographed by a Leica DFC 295 camera
(Figures 6 - 8). Descriptions and stratigraphic
distributions of the calcareous nannoplankton genera
and species in slides were made by based on Martini
(1971), Okada and Bukry (1980), Perch-Nielsen
(1985), Young (1998), Bown (1999), Galovic and
Young (2012), Grandstein et al. (2012) and Nannotax
1 - 26 sources (Table 4a). Wei (1988) method was
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Figure 2- Generalized stratigraphic section of the study area (not
to scale; modified from Sener, 1992 and Demirci, 2016).
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taken as a basis while determining the abundance
distribution of calcareous nannoplankton species.
According to this method, the following descriptions
were used: abundant for species with 1-10 individuals
in a microscope field, common for species with 1
individual in 2 - 10 microscope field, few for species
with 1 individual in 11 - 100 microscope field, rare for
species with 1 individual in 101 - 1000 microscope
area.

In order to determine the planktonic foraminifera,
examinations were made on the thin sections for
carbonate rock samples and by washing processes for
the samples taken from marl, mudstone and claystone.
In washing the samples, each 100-gram sample was
decomposed with hot water containing 10% Perhydrol
(H,0)) in a beaker. Decomposed samples were
washed by passing through 60, 125 and 250 um sieves
with pressurized water. The residue on the sieves
were separately dried in the oven, and the planktonic
foraminifera were sorted under binocular microscope.
Planktonic foraminiferal genera and species obtained
in this way were examined and photographed under

the Leica DCM 295 binocular microscope and Leica
DFC 295 camera, respectively at the laboratory
of Aksaray University, Faculty of Engineering,
Department of Geological Engineering (Figures 9
- 10). Descriptions and stratigraphic distributions of
planktonic foraminiferal genera and species in the
slides were made by using the sources as Bolli (1957),
Bolli and Bermudez (1965), Martini (1971), Bolli and
Premoli Silva (1973), Okada and Bukry (1980), Bolli
and Saunders (1985), Jenkins (1985), Young (1998),
Grandstein et al. (2012), Rybar et al. (2015) (Table
4b). In calculation of the abundance of planktonic
foraminifera by considering the same species in a 100-
gram sample, following scale was used: abundant for
60 - 100, common for 30 - 60, few for 10 - 30, rare for
1 - 10 specimens.

Three stratigraphic sections taken from the Van
Formation, geological map of the area involving the
section locations, generalized stratigraphic section
(not to scale) of the study area, and the tables
showing the abundance and distribution of calcareous
nannoplankton  and  planktonic  foraminifera

Table 1- Abundance and distributions of the nannoplankton and planktonic foraminiferal species in the Akin measured stratigraphic section.
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obtained from these sections were drawn in the
computer. Calcareous nannoplankton and planktonic
foraminiferal assemblages of the Van Formation
illustrated as plates (Figures 1, 2; Tables 1 - 3). The age
of the Van Formation in the study area was interpreted
by using these tables.

3. Regional Geological Setting and Stratigraphy

Convergence between the Arabian - African
plates and the Anatolian Plate and the resultant

compressional regime played a prominent role in the
geological evolution of Turkey. The most important
effects of this N - S trending compressional regime are
the strike-slip faults with NW and NE striking and the
reverse faults with WNW - ESE striking in the Eastern
Anatolia Region. Numerous active fault systems such
as East Anatolia Fault Zone, Dogubeyazit Fault Zone,
Balikligdl Fault Zone, Agr1 Fault, Caldiran Fault, Tutak
Fault, Ercis Fault, Bulanik Fault have been formed
due to the compressional regime within the scope of
the young tectonics of the Eastern Anatolia Region

Table 2- Abundance and distributions of the nannoplankton and planktonic foraminiferal species in the

Berol measured stratigraphic section.
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(Saroglu and Yilmaz, 1984). It was determined that
the Ercis Fault, located in the north of Van, consists
of several parallel blocks, and traces of the Ercis Fault
were determined generally within Plio-Quaternary
deposits (Saroglu and Yilmaz, 1984). However,
considering the predominant rocks, the basin could be
generalized as comprising metamorphic rocks of the
Bitlis Massif to the south, young volcanoclastic rocks
in the west and north; and volcanic rocks and ophiolite
of the Yiiksekova Complex and young-actual fluvial
and lacustrine clastics and carbonates to the east
(Ozkaymak, 2003).

The stratigraphic sequence in the study area begins
with the Permian metamorphics of the Bitlis Massif
at the base. The sequence continues upwards with the
Upper Cretaceous Yiiksekova Complex, the Akkuyu
Member of the middle Eocene Kirkgecit Formation
consisting of fossiliferous limestone, the middle - late
Miocene Van Formation, Plio-Quaternary Vangolii
Formation. The Van Formation, the subject of this
study, is described in detail below (Figure 2).

3.1. Van Formation

Description: The formation was first described by
Acarlar et al. (1991). The name of the formation was
derived from the Van province where it outcrops.

Type locality and type section: There is no type
locality presenting a complete type section of the
formation. Different levels of the formation are
observed in different places. The late Oligocene aged
base of the unit is well observed in Kogkdy, while the
early Miocene part is in the north of Tekmal and east of
Alabayir village. The base of the formation consisting
of ophiolite-derived conglomerates outcrop in the
northern slope of the Cilehane Mountain. The lower-
middle levels formed of the alternation of sandstone-
shale-breccia limestone are best observed between the
are Alabayir, Beyiiziimii, Asit villages and Tekmal.
The olistostromal conglomerate level is best seen in
the Kirma Hill. Its middle parts bearing olistoliths are
best observed around Sahgeldi and Esenpinar villages.
Its upper part, which is composed of calcarenite -
sandy limestone - carbonated sandstone alternation, is
well exposed in the south of Ovapinar village. Kurubag
strait is the best place where the uppermost parts of
the formation consisting of claystone - siltstone -
sandstone alternation is observed (Acarlar et al., 1991;
Demirci, 2016).

38

Lithological features: The Van Formation consists
of clastics (conglomerate, sandstone etc.), carbonate
and clayey (claystone, mudstone etc.) rocks. At the
basal levels of the formation, white colored tuffites
and yellowish - light grey colored, thin- to mid-
bedded clayey limestones containing tuff clasts are
seen between the basaltic lava flows, sandstones and
calcarenites as interbeds. The Van Formation begins
with different rock types in the localities where its
base is best observed such as: northern slope of
Cilehane Mountain, north of Kogkdy (around Ercis),
northwest of Tekmal and east of Alabayir village.
The formation unconformably overlies the Dirbi
Mélange with its ophiolite-derived conglomerates
at the northern of Cilehane Mountain. In Kocakdy,
there are Miogypsina- and coral-bearing pebbly
limestones at the base of the unit. Van Formation
unconformably overlies the Karatas Formation in this
area. In the northwest of Tekmal, the formation begins
with coral-bearing conglomerate and brecciated
limestones at the bottom. To the east of Alabayir
village, brecciated limestone, calcarenite and clayey
limestone are observed at the base of the formation.
These various lithologies at the base of the formation
are generally overlain by sandstone, shale alternation
which consists of various. This alternation includes
variable thickness of brecciated limestone, calcarenite
and fine conglomerate levels. In the upper parts of
the sequence, olistostromal conglomerate and blocky
levels are also added to the alternation of sandstone,
shale. An alternation of calcarenite, sandy limestone,
carbonated sandstone is dominant in the upper levels
of the unit. The dominant lithology of the unit is
sandstone, shale alternation. Sandstones, thin to
mid-bedded, occasionally thick-bedded, contains
ophiolitic components and plant traces, and are usually
carbonate-cemented. Some sandstone levels contain
abundant mica minerals, and in places they are coarse
grained and pebbly. These parts are in the form of
intercalations within the sandstone-shale alternation.
Sandstones sometimes contain macrofossil shells and
there are greyish brown, thin-bedded, sandy carbonate
levels between them. Sandstones and shales are
greenish brown and brown colored. Conglomerates,
mostly polygenic, contain ophiolite gravels (derived
from Yiiksekova Complex and Erekdagi Ophiolite)
and fragments of recrystallized limestone, schist,
volcanite and limestones. They are in the form of
intercalations within the sandstone, shale alternation
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and have thicknesses generally varying between 1 - 2
m to 20 m. The conglomerates contain a sandy matrix
and are carbonate cemented. Brecciated limestones,
observed as interbeds within the shales, are carbonate
cemented, grey colored, thick-bedded or massive,
and bears pelecypod shells. Their thicknesses range
between 1 - 2 m to 30 - 40 m. Calcarenites are more
common in the upper parts of the Van Formation. All
the lithologies that the Van Formation comprises show
lateral and vertical transition. In addition, Adilcevaz
Limestone seen in the north and west of Lake Van
represents the lateral change of the calcarenite -
sandy limestone alternation in the upper parts of the
formation (Acarlar et al., 1991).

Contact  relations: the Van  Formation
unconformably overlies all the older units, and covered
by terrestrial units with an unconformity (Acarlar et
al., 1991).

Distribution and thickness: The formation, widely
distributed in the northwest, east and southeast of
Lake Van, is observed at the Ovapinar village in the
Van K51 - a, sheet; at Siiriiyolu and Otlakbas1 villages
in the K51 - a, sheet; Bagdasan, Asagi Kalecik and
Degirmenozii villages K51 - a, sheet; at Kevenli and
Bakracli villages and in the Kurubas Strait in the L50
- b, sheet; at Pirgarip village and on the northern slope
of the Cilehane Mountain in the K50 - b, sheet; at
Esenpinar and Sahgeldi villages in the K50 - b, sheet;
at Yenikdy in the K50 - ¢, sheet; at Asit and Kolsatan
villages and around Kockdy in the K50 - c, sheet;
around Alabayr village and Kirma Hill in the K50 - c,
sheet; at frenini Mountain in the K50-d, (Acarlar et
al., 1991).

According to Acarlar et al. (1991), thickness of the
formation is about 1200 m Saglam (2003) determined
its thickness as 256 m. The thickness of the formation
was determined as 66 - 277 m in the study area located
in the east and southeast of Lake Van.

Correlation: According to Acarlar et al. (1991) and
Demirci (2016), the Van Formation can be correlated
with the early Miocene aged Adicevaz Limestone
sequence, with transgressive shelf characteristics,
located around Adilcevaz and Ahlat areas in Demirtasli
and Pisoni (1965) and Yesilova (2004)’s studies. It has
been stated that the formation could also be correlated
with the Mendikdere Formation of Senel et al. (1984)
which contains the Oligocene - Miocene coarse

detritals located in the area between Ozalp - Baskale
(Iranian border), and with the early Miocene Alibonca
Formation described by Sener (1992).

Depositional environment: According to Acarlar
et al. (1991), the Van Formation started to develop
due to the transgression in the Oligocene. The
conglomerates deposited in the shallow marine
environment in this phase formed the base of the
unit. Transgressive development continued with
coral- and miogypsinid-bearing limestones, and in
the last phase of transgression, the development of
the submarine fan began with the tilting in the basin.
The rock units forming the basement were added to
the submarine fan environment probably developed
in the east as olistoliths. The fan deposits contain
thick sandstones and conglomerates representing
channel facies and debris flows and calciturbidites
carried from canyons incised in Adilcevaz Limestone.
The depositional environment of the formation was
interpreted by Saglam (2003) and Demirci (2016)
as the transgressional products that show transition
between shallow-deep carbonate shelf and submarine
fans due to sea level changes and tectonism during the
closure of the southern branch of Neotethys.

Fossil content and age: The age of the formation
was stated as late Oligocene-middle Miocene by
Acarlar et al. (1991), as early Miocene by Sener
(1992), as late Oligocene? - Langhian by Saglam
(2003).

Acarlar et al. (1991) assigned a late Oligocene
age for the lower boundary of the formation in the
locality of Kogkdy (around Ercis) to the north of Lake
Van. This age was determined based on the corals
species as Astrocoenia bodellei, A.nana, Cereiphyllia
cf. tenuis, Diploria cf. dumblei, Heliastraea canalis,
Hydnophora affinis, Hydronophyllia oligocenica,
Pavona  cf.  hypocrateriformis,
lucasiana from the pebbly limestones at lower
levels of the formation. The researchers identified
benthic foraminifera such as Miogypsina irregularis,
M.ctf. intermedia, Miogypsinoides cf. dehaarti,
Lepidocyclina (Nephrolepidina) cf. taurnoueri in
calcarenite, sandy limestones, clayey limestones,
carbonated sandstone from the base of the formation
in the northwest of Tekmal and the east of Alabayir
village, and middle and upper levels of some
localities; and planktonic foraminifera such as
Catapsydrax dissimilis, Globigerinoides sicanus,

Phyllocoena
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Globorotalia obesa, Globoquadrina cf. dehiscens,
G.cf. altispira, Trilobatus cf. trilobus in the shales of
the Van Formation. According to these determinations,
they assigned an early Miocene (Burdigalian) age
to the lower and middle levels of the formation.
The same researchers, determined the coral species
such as Aphrastraea autignacensis, Aquitanastraea
cf. pruvosti, Chydnophora solidior, Cladocora cf.
manipulata, Favites neglecta, F.neglecta var. minor,
Fmimbastensis, Fneugeboreni var. burdigalensis,
Heiastrea nerthensis, H.taurinensis, H.saucatsensis,
Hydnopora Lithophyllia
Meandrina africana, Paleoplesiastreaea desmoulinsi,
collegniana,
T.conoidea,

solidor, michelotti,

tarbellensis,  Porites

Tarbellastrae abditaxis,

Platycoenia
P.conoidea,
T eggenburgiensis, T.cf. ellisiana,
T reussiana, Thegioastrea

T diversiformis, T.cf. rosacea, and aged the middle -
upper levels of the formation as early-middle Miocene
(Burdigalian - Langhian - Helvetian). Considering all
these data, Acarlar et al. (1991) accepted the age of the
Van Formation as late Oligocene - middle Miocene.

T mimbastenis,
crassicostata,

Saglam (2003), in the study conducted in the east
of Lake Van, could not be obtained any paleontological
findings since the lower part of the Van Formation
is represented by alluvial fan sediments. The author
considered that due to the early Burdigalian age
obtained from the carbonates overlying this unit, he
thought that the lower boundary of the formation
might be of late Oligocene? - Aquitanian age.

Saglam (2003) identified the benthic foraminifera
such as Amphistegina lessonii, Lepidocyclina sp.,
Miyogypsina irregularis, Operculina complanata,
and a macrofossil assemblage containing Ostrea sp.,
Pecten sp., (pelecypod), Clypeaster sp. (echinoid),
tabulate corals in the benthic foraminiferal-algal-
echinoid packstone-grainstone facies which overlie the
alluvial fan located at the bottom of the Van Formation.
Benthic foraminiferal
lessonii, Bulumina sp., Cibicides sp., Gavelinella
sp., Guttulina sp., Lenticulina sp., Lepidocyclina sp.,

species as Amphistegina

Miogypsina irregularis, M.intermedia, Nodosaria sp.,
Operqulina complanata, Peneroplis sp., Textularia
sp.; planktonic foraminiferal species as Catapsydrax
dissimilis, Globigerinoides bisphericus, G.ruber,
G.subquadratus, Globoquadrina altispira altispira,
G.dehiscens, Globorotalia continuosa, G. scitula,
Orbulina  sturalis,

Globigerina  praebulloides,
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Praeorbulina sicana,
immaturus,  Tsacculifer,  Ttrilobus;
gastropod, coral and pelecypod fossils were from
the algal-benthic-planktonic foraminiferal packstone

Paragloborotalia  mayeri,

Trilobatus

(calcarenite) levels in upper levels of the Van Formation
which overlie the aforementioned levels. Based on the
fossil assemblages, Miogypsina irregularis (lower
Burdigalian) and Miogypsina intermedia (upper
Burdigalian) benthic foraminiferal biozones, and
Trilobatus trilobus (? lower - upper Burdigalian) and
Orbulina sturalis (Langhian) planktonic foraminiferal
biozones were determined from the bottom towards
the top of the formation respectively. According to the
Saglam (2003), age of the upper boundary of the Van
Formation to the east of Lake Van was assigned as
Langhian (middle Miocene).

The age of upper levels of the formation
within the study area have been determined as
Serravallian-Tortonian (middle-late Miocene) based
on the calcareous nannoplankton and planktonic
foraminiferal assemblages determined in the study
area located in the east and southeast of Lake Van
(Figures 3 - 10, Tables 1 - 4).

4. Measured Stratigraphic Sections and
Microfossils Findings in the Study Area

4.1. Akin (A) Measured Stratigraphic Section

The section, approximately 160 m-thick, was taken
from the Akin village on the Van - Giirpinar highway
(start coordinate: (A') 38S 0357773 / UTM 4252495,
end coordinate: (A?) 38S 0358479 / UTM 4253010,
bedding: N35W/15°NE, elevations for start and end
coordinates are 1916 m and 2064 m, respectively). In
the measured section, the base of the Van Formation
cannot be clearly observed since it is covered by

Figure 3- Akin measured stratigraphic section (view from Bekir
Hill; modified from Demirci, 2016).
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young sediments. The section starts with 10 m-thick, these conglomerates. Towards the upper levels of the
red colored, unconsolidated mudstone. It is overlain section, 20 m-thick, grey colored (brown in altered
by 8 m-thick conglomerate which comprising surfaces), pelecypod-bearing, occasionally granully,
ophiolite-derived clasts ranging between the size of sandy limestones sequence with ophiolite-derived
0.5 mm - 26 cm. An alternation of pinkish calcarenites conglomerate interbeds is observed. Towards the top
and greenish claystone with 41 m thickness rests on of the section, a 46 m-thick alternation of limestone,

10.0 pm

(P: under polarized light, N: under normal light; 1 (P) - Calcidiscus leptoporus (Murray and Blackman),
sample no: A - 16; 2 (P), 3 (N) - Calcidiscus macintyrei (Bukry and Bramlette), sample no: K - 20; 4 -
6 (N) - Catinaster coalitus Martini and Bramlette, sample no: K - 2, A - 4, A - 21; 7 (P) - Coccolithus
miopelagicus Bukry, sample no: B - 19; 8 (P) - Coccolithus pelagicus (Wallich), sample no: A - 16; 9
(P) - Coronocyclus nitescens (Kamptner), sample no: K - 23; 10 (P) - Dictyococcites antarcticus Haq,
sample no: A - 1; 11 (N) - Discoaster bollii Martini and Bramlette, sample no: A - 4; 12 (N) - Discoaster
deflandrei Bramlette and Riedel, sample no: A - 4; 13 (N) - Discoaster kugleri Martini and Bramlette,
sample no: A - 4; 14(P), 15 (N) - Helicosphaera burkei Black, sample no: A - 16; 16 (N) - Scyphosphaera
hamptonii da Gama and Varol, sample no: K - 2).
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calcarenite and claystone is seen. This part of the
sequence consists of the beige colored limestones
with micro-, macrofossils, Ostrea sp., bioturbation
structures, and grey colored calcarenites and
claystones. This alternation is covered by a 35 m-thick
limestones-calcarenite-claystone alternation at the
uppermost part of the sequence (Figure 3, Table 1).

Calcareous nannoplankton species Calcidiscus
leptoporus, Coccolithus pelagicus, Dictyococcites
antarcticus, Reticulofenestra haqii, R. perplexa,

R.  pseudoumbilicus, Sphenolithus grandis and
Umbilicosphaera jafari were identified approximately
in the first 10 m of the section from the base where
samples numbered 23 - 22 were taken. Considering the
stratigraphic distribution of the determined calcareous
nannoplankton genera and species, this part of the
section has been aged as Serravallian.

In the part between 10 m - 160 m of the section from
where samples numbered 21 - 1 were taken, calcareous
nannoplankton species occurring in Tortonian such as

Figure 7- Photomicrographs of calcareous nannoplankton identified in the samples collected from the study area (P:
under polarized light, N: under normal light; 17 (P), 18 (N) - Helicosphaera kamptneri Hay and Mohler,
sample no: A - 4; 19 (P), 20 (N) - Helicosphaera mediterranea Muller, sample no: A - 16; 21 - 23 (P), 24
(N) - Helicosphaera sellii Bukry and Bramlette, sample no: A - 4, K - 7; 25 - 32 (P) - Sphenolithus abies
Deflandre, sample no: B - 23, K —29).
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Figure 8- Photomicrographs of calcareous nannoplankton identified in the samples collected from the study area (P:

under polarized light, N: under normal light; 33 - 35 (P) - Sphenolithus grandis Haq and Berggren, sample
no: B-1,A-7;36-37 (P), 38 (N) - Umbilicosphaera jafari Muller, sample no: B - 38, A - 3; 39 (P), 40 (N) -
Umbilicosphaera rotula (Kamptner), sample no: B - 23).

Catinaster coalitus, Discoaster bollii, Helicosphaera
sellii and Triquetrorhabdulus striatus were identified,
accordingly, this part has been aged as Tortonian. In
this part of the section, calcareous nannoplankton
species ranging in the Tortonian such as Calcidiscus
leptoporus, C.macintyrei, Coccolithus miopelagicus,
C.pelagicus, Dictyococcites antarcticus, Discoaster
deflandrei, D.kugleri, D.variabilis, Helicosphaera
burkei, H.granulata, H.intermedia, H.kamptneri,
H.mediterranea, H.walbersdorfensis, Pontosphaera
multipora, Reticulofenestra gelida, R.hagqii, R.minuta,
R.perplexa, R.pseudoumbilicus, Sphenolithus abies,
S.compactus, S.grandis,
T rugosus, Umbilicosphaera jafari and U. rotula were
determined.

Triquetrorhabdulus  rioi,

The planktonic foraminifera first appearing in
the Tortonian such as Neogloboquadrina acostaensis
and Globorotalia juanai, and the species, common
in the Tortonian, such as Globigerina bulloides, G.
regina, G. regularis, Globoturborotalia decoraperta,
G. nepenthes, Trilobatus quadrilobatus, T. sacculifer,
Orbulina bilobata, O.universa, Sphaeroidinellopsis
sp., Sphaeroidinellopsis cf. multiloba, Velapertina
cingulata, Vindigenia were also identified from the
same levels of the section and this part of the section
is also dated as Tortonian according to planktonic
foraminifers. (Figures 6 - 10, Tables 1, 4a,b).
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4.2. Berol (B) Measured Stratigraphic Section

The section, 160 m-thick, was taken from the north
of Doganlar village (start coordinate: (B') 38S 0355499
/ UTM 4252566, end coordinate: (B?) 38S 0356158
/ UTM 4252951, bedding: N70E/10°NW, elevations
for start and end coordinates are 1822 m and 1991 m,
respectively). The section starts with 15 m-thick, beige
colored sandstone with ophiolitic origin. The section
towards the top is as follows, respectively: 4 m-thick,
greenish grey claystone; 18 m-thick greenish dark
grey claystone with calcarenite interbeds; 5 m-thick
green claystone; 6 m-thick yellowish carbonated
sandstone; 2 m-thick greenish-black claystone;
8 m-thick beige colored carbonated sandstone with
1 - 1.5 m bedding thickness; 22 m-thick alternation
of greenish claystone and grey sandstone; 21 m-thick
yellowish grey colored carbonated sandstone bearing
ophiolitic and siliciclastic fragments; 19 m-thick,
green colored claystone intercalated with ophiolitic-
siliciclastic sandstone; 22 m-thick alternation of
green claystone and brown siliciclastic sandstone;
14 m-thick, yellowish colored, siliciclastic sandstone
with ophiolitic materials; 16 m-thick greenish
claystone; 11 m-thick alternation of green claystone
and greenish grey siliciclastic sandstone; 3 m-thick,
reddish colored, ophiolitic conglomerate with a
bedding thickness of 1 - 5 cm; 9 m-thick greenish
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Figure 9- Photomicrographs of plantonic foraminifera identified in the samples collected from the study area (scale 200 um; 1 - Globoturborotalia

nepenthes Todd, sample no: A 21; 2 - Globigerina regina Crescenti, sample no: K 27; 3- Orbulina universa d’Orbigny, sample no:

K 12; 4 -Globigerina regularis d’Orbigny, sample no: A 21; 5 - Orbulina bilobata (d’Orbigny), sample no: K 4; 6 - Trilobatus

quadrilobatus (d’Orbigny), sample no: K 22).

grey claystone; 18 m-thick, grey colored (brown in
altered surfaces) calcarenites containing abundant
benthic foraminifera and macrofossils (gastropod,
lamellibranch, echinoid, coral etc.) and with 0.5 mm
to 4 cm sized gravels in places; and in the uppermost
levels of the section, 15 m-thick, grey colored
(yellowish in altered surfaces), foraminifera- and
macrofossil-bearing biocalcarenites (Figure 4, Table
2).

The calcareous nannoplankton species such
as Catinaster coalitus, Discoaster bollii and D.
Pentaradiatus which first appeared in the Tortonian
were identified from the levels where samples
numbered 1 - 43 were taken along the whole section.
In addition, the calcareous nannoplankton species such

as Calcidiscus leptoporus, C.macintyrei, Coccolithus
miopelagicus, C.pelagicus, Discoaster deflandrei,
D.kugleri, Hayaster perplexus,
Pontosphaera multipora, Reticulofenestra gelida,
R.hagqii, R.minuta, R.pseudoumbilicus, Sphenolithus
abies,  S.compactus,  S.grandis,  S.moriformis,
Umbilicosphaera jafari and U.rotula, ranging in the
Tortonian, were identified from the samples collected
throughout the whole section.

D.variabilis,

Towards the upper levels of the section where
the samples numbered 1-43 were taken, planktonic
foraminiferal species Globorotalia juanai occurring
only in the Tortonian, and the species Globigerina
bulloides, G.regularis, Orbulina bilobata, O.universa,
Paragloborotalia mayeri, Sphaeroidinellopsis sp.
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Figure 10- Photomicrographs of plantonic foraminifera identified in the samples collected from the study area (scale 200 um; 7 - Trilobatus
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sacculifer (Brady), sample no: K 2; 8 - Sphaeroidinellopsis sp., sample no: B 25; 9 - 10 - Neogloboquadrina acostaensis Blow,
sample no: A 9; 11 - Sphaeroidinellopsis cf. multiloba (Le Roy), sample no: A 15; 12 - 13- Globorotalia juanai Bermudez and Bolli,
sample no: A 7; 14 - 15 - Velapertina cingulata Popescu, sample no: A 21; 16 - 17- Velapertina indigenia (Luczkowska), sample
no: A 4).



Table 4- Stratigraphic distributions of; a) calcareous nannoplankton and b) planktonic foraminifera species identified from the measured stratigraphic sections taken from the study

area.
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ranging in the Tortonian were identified. Accordingly,
these parts of the section have been aged as Tortonian
(Figures 6 - 10, Tables 2, 4a, b).

3.3. Kurubas (K) Measured Stratigraphic Section

The section, with a total thickness of 277 m, was
taken from the 4 km northwest of Glirpmar on the
Van -Giirpmar highway (start coordinate: (K') 38S
0360208 / UTM 427283, end coordinate: (K?) 38S
0360072 / UTM 4247580, bedding: N60E/40°SE,
elevations for start and end coordinates are 1985 m
and 2012 m, respectively). The section starts at the
bottom with 20 m-thick grey claystone; and continues
with 257 m-thick, yellowish, beige, brown colored
calcarenite and grey claystone (Figure 5, Table 3).

The planktonic foraminiferal species Globigerina
bulloides, Globoturborotalia nepenthes representing
a Serravallian age and the species ranging in the
Serravallian such as Globigerina regina, G.regularis,

Globoturborotalia decoraperta, Orbulina
bilobata, O.universa, Praeorbulina transitoria,
Sphaeroidinellopsis  sp., Trilobus quadrilobatus,

and Tsacculifer were identified in the part of 130
m-thickness from the base of the section where
samples numbered 31 - 22 were taken; hence, a
Serravallian age has been assigned to the this part of
the section. The calcareous nannoplankton species,
ranging in the Serravallian, such as Calcidiscus
leptoporus, Coccolithus miopelagicus, C.pelagicus,
deflandreli,
Pontosphaera

Coronocyclus  nitescens, Discoaster

D.kugleri, Hayaster  perplexus,
multipora, Reticulofenestra gelida, R.hagqii, R.minuta,
R.pseudoumbilicus, Sphenolithus compactus,
S.moriformis and Umbilicosphaera jafari were
determined from the same levels of the section. Based
on these findings, this part of the section as well has

been aged as Serravallian.

Planktonic foraminifera Globorotalia juanai
indicating a Tortonian age, and the species, common
in the Tortonian, such as Globigerina bulloides,
G.regina, G.regularis, Globoturborotalia decoraperta,
Orbulina  bilobata,

Sphaeroidinellopsis sp., Trilobatus quadrilobatus,

G.nepenthes, O.universa,
Tsacculifer, Velapertina cingulata were identified
in the upper levels of the section where the samples
numbered 21 - 1 were taken. Thus, this part of the
section has been aged as Tortonian.

48

The calcareous nannoplankton species appearing
in the Tortonian such as Catinaster coalitus,
Helicosphaera sellii and the species, common in
the Tortonian, such as Calcidiscus leptoporus,
C.macintyrei, Coccolithus miopelagicus, C.pelagicus,
Discoaster deflandrei, D.kugleri,
kamptneri, H.mediterranea, Pontosphaera multipora,
Reticulofenestra gelida, R.haqii, R.minuta, R.perplexa,
R.pseudoumbilicus, ~ Scyphosphaera  hamptonii,
Sphenolithus abies, Umbilicosphaera jafari, U.rotula
were determined in the same levels. Therefore, the age
of these levels of the section has been appointed as
Tortonian (Figures 6 - 10, Tables 3, 4a,b).

Helicosphaera

5. Results

The Van Formation which has a wide distribution
around Van province and is represented mainly
by conglomerate, sandstone, marl, limestone, has
been stated in the previous studies from different
localities considering the rock composition, macro
and microfossil assemblages as being deposited in
the late Oligocene-middle Miocene, early Miocene
or Burdigalian-Langhian (early-middle Miocene)
periods (Acarlar et al.,, 1991; Sener, 1992; Saglam,
2003).

In this study carried out on the Van Formation in
the east and southeast of Van (L50 - b, sheet), three
measured stratigraphic sections have been taken. A
total of 98 samples including 24 samples from Akin
(A) section, 43 samples from Berol (B) section and
31 samples from Kurubag (K) section have been
examined in terms of calcareous nannoplankton and
planktonic foraminiferal content. Consequently, 33
species of the 12 calcareous nannoplankton genera
and 18 species of 9 planktonic foraminiferal genera
representing the Serravallian - Tortonian (middle - late
Miocene) interval have been identified. In this study,
the calcareous nannoplankton content was studied for
the first time in the deposits of the Van Formation in the
study area. Calcareous nannoplankton and planktonic
foraminiferal biozones of the formation could not
be determined in the study area since some samples
from the Van Formation neither contains calcareous
nannoplankton nor planktonic foraminifera, some
samples are scarce in fossils and not all of the index
fossils have been identified. The age of the Van
Formation within the study area has been considered
as Serravallian-Tortonian (middle - late Miocene)
based on the calcerous nannoplanton and planktonic
foraminiferal content the formation has.
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The base of the Van Formation in the study area
cannot be observed since it is covered by young
sediments in the Akin measured section, and in
Kurubag-Doganlar region, lying with a thrust contact
over the Upper Cretaceous and Eocene units (Figures
1 - 10, Tables 1 - 4a,b).

In the light of the findings obtained from this
study, this can be inferred that the Van Formation
which covers a large area around Van deposited
transgressively during the closure of the Neotethys in
an environment showing a transition between shallow
to deep carbonate shelf and even submarine fan.

The study area is located within the Van Goli
Basin. The evolution of the Van Go6lii Basin is related
to geological events from the continental collision
that initiated as a result of the subduction of the
Arabian Plate beneath the Eurasian Plate and causing
the closure of the southern branch of Neotethys. The
continental collision started about 10 - 14 million
years ago is still continuing today (Sengdr and Kidd,
1979; Saroglu and Gtiner, 1981; Dewey et al., 1986;
Saroglu and Yilmaz, 1986). The Eastern Taurides
extending in an area from Hatay to Iran and bordering
the Southeastern Anatolia Region to the north, have
been shaped as a folded mountain belt that has been
uplifting from the beginning of this continental
collision. Van Go6lii Basin is located just north of the
basin named as Bitlis - Zagros Suture Zone in the
literature. According to Kogyigit et al. (2001), the
Bitlis Ocean (southern branch of Neotethys) did not
close until the middle-late Miocene (Serravallian),
later on with its closure, amalgamation of the
Arabian Plate to the Eurasian Plate occurred, and the
continental collision took place (Ozkaymak, 2003).
According to the age findings based on the marine
organisms (calcareous nannoplanktons and planktonic
foraminifera) in this study, it can be concluded that
the marine conditions in the study area maintained in
Tortonian (late Miocene) as well. Within the scope of
these findings, it can be interpreted that the closure
phase of the southern branch of Neotethys in the
east and southeast of Van province lasted until the
Tortonian.
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