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Pliocene-Lower Pleistocene Ostracoda Fauna from insuyu Limestone (Karapinar-Konya/Central
Turkey) and its Paleoenvironmental Implications

Pliyosen-Pleyistosen Yasl Insuyu Kirectasi'min Ostrakod Faunasi (Karapinar-Konya/I¢ Anadolu,
Tiirkiye) ve Eski Ortamsal Yorumu,

Kaan BEKER' Cemal TUNOGLU’ and ibrahim Kadri ERTEKIN’

"General Directorate of Mineral Research and Exploration, 06520, Ankara, Turkey
? Hacettepe University, Faculty of Engineering, Dept. of Geological Engieering, 06532 Beytepe, Ankara, Turkey

ABSTRACT

The study area is located in the southern part of the Central Anatolia Neogene Basin (north of Karapiar Town and
Ac1Gdl, Konya). The Insuyu Limestone Unit, which has a total thickness of 100-400 m, is composed of claystone,
sandstone, conglomerate and chert. There are also andezite and pyroclastic interclations within insuyu limestone.
The claystone layers of this unit are white to pink in color and contain abundant Ostracoda and a few fresh water
Gastropoda. In this study, 160 samples from 8 stratigraphic sections were collected but only samples having
limestone lithology contained ostracods. A total of 16 ostracods taxa (11 previously known and five belonging to
open nomenclature) are systematically described as Cyprideis pannonica, C. torosa, llyocypris gibba, 1. bradyi,
Candona neglecta, C. candida, C. altoides, C. decimai, Pseudocandona compressa, Heterocypris salina,
Zonocypris membranea, Ilyocypris sp. Candona sp.1, Candona sp.2, Pseudocandona sp. and Cypridopsis sp.
Based on this Ostracoda fauna, the age of this unit is assigned as Pliocene-Early Pleistocene. This fauna indicates a
few brackish but dominantly fresh water conditions in a lacustrine environment.

Key words: Fresh water Ostracoda, Insuyu Limestone Unit, Pliocene-Early Pleistocene, systematics, Turkey.
0z

Calisma alan “Orta Anadolu Neojen Baseni” nin giiney kesiminde yer almaktadir (Karapiar Kasabasi kuzeyi ve
Act g6l, Konya). Insuyu Kiregtast birimi 100-400 m toplam kalinhiga sahip olup, kiltas, kumtasi, konglomera ve
¢ort tabakalrindan olusmaktadir. Insuyu Kiregtasi biriminde andezitler ve piroklastik seviyeleri de vardur.
Kiltaslart beyaz ve pembe renklerde olup bol miktarda ostrakod ve daha az oranda tath su gastrapod fosilleri
icermektedir. Bu ¢alismada, 8 stratigrafik kesit ol¢iilmiis ve bu kesitlerden 160 6rnek toplanmistiv. Ancak sadece
kiregtaslart ostrakod fosili i¢ermektedir. Sonu¢ olarak, toplam 16 ostrakod taksonu (11 bilinen ve 5
isimlendirmeye agik) ayrtlanmigtiv. Bunlar: Cyprideis pannonica, C. torosa, llyocypris gibba, I. bradyi, Candona
neglecta, C. candida, C. altoides, C. decimai, Pseudocandona compressa, Heterocypris salina, Zonocypris
membranea, Ilyocypris sp. Candona sp.1, Candona sp.2, Pseudocandona sp. and Cypridopsis sp. taksonlaridur.
Ostrakod topluluguna gére birimin yast Pliyosen-Erken Pleyistosen olarak belirlenmistir. Bu fauna toplulugu tath
su (lakiistrin) ortamina dzgiidiir.
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Anahtar kelimeler: Tatli su ostrakodlari, fnsuyu Kiregtas1 birimi, Pliyosen-Erken Pleyistosen, sistematik,

Tiirkiye.

INTRODUCTION

The research area is located in the southern part of the
Central Anatolia Neogene Basin to the north of
Karapinar Town and Ac1 Gol. This area is a part of the
61 a-d coded region of the Tethys-Paratethys Neogene
Stratigraphic Correlation Programme project-IGCP,
No:25-(Figure 1). The Insuyu Limestone Unit is
composed of claystone, sandstone, conglomerate and
cherts and has a thickness of between 100-400 m. In
the study area, this unit overlies the ophioliths,
pumices, lava silicified tuff and sandstones of the
Karakaya Formation (Figures 2, 3). There are also
andezites and pyroclastic levels within this limestones
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unit. Claystone levels in this unit are white to pink in
color and contain abundant Ostracoda and a few fresh
water Gastropoda.

Many geologic studies have been carried out
in the Karapiar region (Erol, 1969; Safak, 1997,
Olanca et al., 2001 and Beker, 2002; Tunoglu and
Beker, 2004). The purposes of this study are 1. to
document the ostracod fauna of insuyu limestone, 2.
to realize chronostratigraphic and environmental
correlations, and 3. to compare this unit with the other
lacustrine Neogene basins of Central Anatolia and the
surroundings of Anatolia.
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Figure 1. Location map of the study area « Sancaklar

Sekil 1.

Calisma bélgesinin yer bulduru haritasi

« Gullokuyu

Biy

Axteps Hill &

Akdere Hill &

a
Nebili H#l

* Buytkkarakuyu

|
« * BlyUkgakirca
Kagakgakir¢a

Na l;(ezA%I
& ]

0 250km
Explanations ( N
Tawn Center oYazikumeca
@ Lake
o Vila
. H.lge a « Bunsal
Bayirbag: Hid
Local Road
o= Main Road
) Bayikarin o
=
* Yasca Tilkili

A Buygkkepez Hill

* Buyukgukurca Kayal

i Hill A
# Kagukgukurca

« Seyithact

« Nasippinar
» KiigOkkarakuyu

Kagakkoy

KARAPINAR




Pliocene-Lower Pleistocene Ostracoda Fauna from insuyu Limestone (Karapiar-Konya/Central Turkey) and its Paleoenvironmental Implications

z
S| o
| » 6 = | W
Wl g S| € LITHOLOGY EXPLANATIONS
olB|IS| 8|2
nlo|lan | Q|E
== o =
© . = :
- | o e 0 .. Alluvium
>= o 0 o i =
% UNCONFORMITY
Z < a
o - P
L & B o
’:(' Ele-le] © & - Maar Pyroclastics
=) g P 4
o ‘ ©
>
. >
UNCONFORMITY
X X
X
X X
C o~ X
& .
< x X X Andesite
X
X X
© X % X
bod =
O
» X X
@ o
> | & X
x| s = X
<3 B vy B g
- | () =
@ : = o X
L (0] < =1 S|oooo
| & ¢ = ~ Al a . . .
o > Y e TR Insuyu Limestone Unite:
2 2 | ST T ] Medium to Thick Baded
Q. = | =T White to Pink Clay, Loose
[ [ j Sandstone, Conglomerate
Co000 O and Abundant Ostracoda
a | a]
x S Pink to Light Yellow Tuffite
S [ l T at the Bottom and Thick Baded
o == Hard Lacustrine Limestone
© O O O O
~a at the Top

Figure 2. Generalized stratigraphic section of the study area

Sekil 2. Calisma bolgesinin genellestirilmis stratigraphic kesiti



METHODOLOGY

This research includes both field and laboratory
studies of the samples taken from Insuyu Limestone
Unit. All of the samples were collected from 8
different stratigraphic sections during field studies
(Figure 3) and they were prepared for
micropaleontologic study to determine the ostacod
assemblage under a binocular microscope. Ostracods
are present only in 50 of the 160 samples. Especially
marl and limestone samples from the study area were
processed using dilute 10% H,O,. During the study, an
Olympus binocular stereo microscope was used, and a
Scannig Electron Microscope (SEM-Jeol-JSM-6400)
was also used for more precise determinations and
photomicrography.

Kaan BEKER-Cemal TUNOGLU-ibrahim Kadri ERTEKIN

LITHOSTRATIGRAPHY AND OSTRACODA
DISTRIBUTIONALONG THE SECTIONS

The lithological variations based on ostracod
biostratigraphy and chronostratigraphy of the
Pliocene-Early Pleistocene sequence in the Karapinar
Region were investigated and are presented in this
study. The systematic description of the Ostracoda
taxa are also given. The study was carried out on 160
samples of eight measured stratigraphic sections
(Figure 3). The lithological characteristics of these
sections and distribution of ostracods throughout
these sections are given in the following paragraphs.
An explanation of abundance, frequency symbols and
of'the lithological symbols used in the Figures 4-11 are
given in Figure 3.
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KA stratigraphic section is 100 m thick
(Figure 4). The basal part of this section is represented
by clayey limestone with gravel and limestone. The
overlying beds are characterized by mainly claystone,
clayey limestone, clayey limestone with gravel and
limestone.

Twenty one samples were collected from this
section and 14 ostracod taxa identified. Two
unfossilifereous zones were determined in this
section. Candona is the dominant genus but Cyprideis
is also reported in this section

Stratigraphic section 1 has a total thickness of
120 m (Figure 5). At the basal part of the section, it
mainly includes clayey limestone, limestone,
siliceous limestone and marl alternation. 13 ostracod
taxa were determined from 38 samples in this section.
Candona is dominant and Ilyocypris, Heterocypris,
Cypridopsis, Zonocypris species are also present.
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Figure 4. Ostracoda association and distribution along the KA
Measured Stratigraphic Section

Sekil4. KA Olciilii Stratigrafi Kesiti boyunca ostrakod toplulugu
ve dagilimi.
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Figure 5. Ostracoda association and distribution along Measured
Stratigraphic Section 1.

Sekil 5. 1 numarali Olgiilii Stratigrafi Kesiti boyunca ostrakod
toplulugu ve dagilimi

The thickness of the stratigraphic section 2
was measured as 105 meters (Figure 6). It includes
clayey limestone and limestone at the bottom and
siliceous limestone, clayey limestone and limestone
alternation towards the top.

Two main unfossilliferous zones were
identified at the mid and upper levels of this section.
12 ostracod taxa from 34 samples were determined,
and Candona is the dominant genus in this section.
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Figure 6. Ostracoda association and distribution along Measured
Stratigraphic Section 2.

Sekil 6. 2 numaral Olgiilii Stratigrafi Kesiti boyunca ostrakod
toplulugu ve dagilimi

Stratigraphic section 3 is 80 m in total
thickness (Figure 7). The basal part of this section is
represented by sandy limestone, limestone and
siliceous limestone. There is a 10 m thick
conglomerate-sandstone in the middle part of the
section. The upper part of this section is composed of
thick siliceous limestone, limestone and sandy-
siliceous limestone. Thirteen samples were collected
from this section and only four samples representing
basal levels contained ostracods. The mid and upper
parts of this section did not contain ostracods (30-80
m). Nine ostracod species were reported, of which a
species of Candona is dominant, especially at the
basal levels of this section.

Stratigraphic section 4 is 80 meters in
thickness (Figure 8). It contains siliceous limestone,
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Figure 7. Ostracoda association and distribution along Measured
Stratigraphic Section 3

Sekil 7. 3 numarali Olgiilii Stratigrafi Kesiti boyunca ostrakod
toplulugu ve dagilimi.

sandy limestone and marl alternations at the
bottomand sandstone, sandy limestone, limestone and
sandy, siliceous limestone towards the top. 16 samples
were collected along the section and 5 of them,
belonging to the upper levels, are fossiliferous.
Candona is the dominant genus. Only nine ostracod
species were determined but the number of individual
examples is very low in this section.

The thickness of stratigraphic section 5 was
60 meters (Figure 9). The units of this section consist
of only sandy, siliceous limestone and sandy
limestone, 12 samples were collected but only two of
them contain ostracod. Only three ostracod taxon are
determined. The number of species and number of
individuals are very few and Candona is the only
genus found in this section.
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Stratigraphic section 6 is 75 m in thickness.
(Figure 10). It contains sandy, siliceous limestone,
limestone and siliceous limestone levels from bottom
to top. 16 samples were collected along this section.
Nine ostracod species were identified from only ten
samples.

The uppermost 20 meters of this section are
an unfossilifereous zone. Candona is the dominant
genus.
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Figure 10. Ostracoda association and distribution along Measured
Stratigraphic Section 6.
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Stratigraphic section 7 is 50 meters thick
(Figure 11). Its lithology is similar to stratigraphic
section 5. Siliceous limestone and sandy siliceous
limestone lithology were dominant from bottom to top
in this section. 10 samples were collected and only one
sample from the top level contained ostracod. The
other samples were unfossilliferous. Three Ostracoda
species were determined. The number of individuals
are very few and similar to stratigraphic section 5.
Species of Ilyocypris and Zonocypris are only found in
this section.



Pliocene-Lower Pleistocene Ostracoda Fauna from insuyu Limestone (Karapiar-Konya/Central Turkey) and its Paleoenvironmental Implications

SYSTEMATIC PALEONTOLOGY

Phylum: Arthropoda
Subfylum: Crustacea Pennant, 1777
Class: Ostracoda Latreille, 1806
Order: Podocopida Sars, 1866
Suborder: Podocopina Sars, 1866
Family: Cytherideidae Sars, 1925

Genus: Cyprideis Jones,1857
Type species: Candona torosa Jones, 1850

Stratigraphic range: Sarmatian-Recent (Van Morkhoven,1963)
Environment: Mostly brackish (meso-polyhaline), very few in the high saline (80 %o) lakes (Van Morkhoven,
1963).
Cyprideis pannonica Mehes, 1908
PL.1, Figs.1-3

1908 Cypridea pannonica Mehes; Polizan Ostracoden, p. 553, pl. 11, figs. 6-14.
1958 Cyprideis pannonica (Mehes), Kollmann; p.163, pl. 13, figs. 1-4.

1962 Cyprideis pannonica pannonica (Mehes), Decima; pl. 26, figs. 5a-10b.
1968 Cyprideis (Cyprideis) cf. pannonica (Mehes), Krstic; p.111, pl. 1, figs. 2-3.
1974 Cyprideis pannonica (Mehes), Benson and Ruggieri, p. 238, fig. 1-A.

1978 Cyprideis pannonica (Mehes), Carbonnel; p. 81, pl. 1, figs.11-13.

1979 Cyprideis (Cyprideis) pannonica (Mehes), Bassiouni; p. 84, pl. 1, figs. 1-6.
1983 Cyprideis pannonica (Mehes), Jiricek; p. 216, pl. VI, fig. 32.

1990 Cyprideis pannonica (Mehes), Jiricek and Riha; p. 438, pl. 4, fig. 8.

1996 Cyprideis pannonica (Mehes), Unal; p. 92, pl. 1, fig. 9-11.

1997 Cyprideis (Cyprideis) pannonica (Mehes), Safak, pl. I, fig. 5.

1998 Cyprideis pannonica (Mehes), Kovac, Barath, Slamkova, Pipik, Hlavaty and Hudackova; p. 453, pl. 4, fig. 5.
1999 Cyprideis pannonica (Mehes), Safak, Avsar and Meric; pl.1, figs.12-14.
2000 Cyprideis pannonica (Mehes), Atay; p. 48, pl.1, figs. 7-11.

2001 Cyprideis pannonica (Mehes), Tunoglu and Unal; p.171, pl.1, fig.8.

2002 Cyprideis pannonica (Mehes), Beker; p. 48, 49, pl. 1, figs. 1-4.

Material: 67 valves.

Dimensions: Length:0.85 0.95 mm
Height: 0.50 0.55 mm
Width: 0.30 0.40 mm

Stratigraphic range and geographic distribution: Turkey: Kilitbahir (Canakkale): Middle-Late Pannonian (Atay,
2000); Western Bakirkdy (Istanbul): Pliocene (Safak et al., 1999); Karaman: Late Miocene (Safak, 1997);
Malatya, Bala: Late Miocene (Bassiouni, 1979); Gelibolu Peninsula: Early-Late Pannonian-Pontian (Unal, 1996;
Tunoglu and Unal, 2001), Karapinar/Konya, Pliocene-Early Pleistocene (Beker, 2002). Yugoslavia: Belgrade:
Late Pannonian (Krstic, 1968). France, Lyon: Messinian (Carbonnel,1978). Austria: Vienna Basin: Early
Pannonian, Chersonian (Jiricek and Riha, 1990); Vienna Basin: Late Miocene (Kovac et al.,1998). Italy: Late
Miocene (Decima,1962).

Locality and stratigraphic range in this study: Section KA: sample numbers: 41,42, 43, 44;
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Cyprideis torosa Jones, 1850
Pl. 1, Figs. 4,5
1850 Candona torosa Jones, p. 27.
1956 Cyprideis torosa (Jones), Agalarova, p.170, pl. 12, fig. 34.
1958 Cyprideis torosa (Jones), Kollmann; p.159, pl. 12, figs. 1-5, 9-11.
1962 Cyprideis torosa (Jones), Decima, p.117-120, pl. 11, figs. 3-8; pl. 12, figs.1-8, pl. 15, figs. 11-15.
1968 Cyprideis torosa (Jones ), Krstic, p. 140, pl. 7, figs. 6-9.
1969 Cyprideis torosa (Jones), Carbonnel, p. 78, pl. 12, figs. 14-15.
1979 Cyprideis torosa (Jones), Bassiouni, p.100-101, pl. 5, figs. 14-15.
1979 Cyprideis torosa (Jones), Carbonnel and Peypouquet, p. 176, pl. 2. figs.1-6.
1990 Cyprideis torosa (Jones), Fuhrmann and Pietrzeniuk; p. 224, pl. 4, fig. 3.
1994 Cyprideis cf. torosa Fernandez, Frydas, Guernet and Mathieu; p.104, pl. 1, figs. 12-14.
1995 Cyprideis torosa (Jones), Nazik and Gokgen; p. 256, pl. 1, fig. 13.
1995 Cyprideis torosa (Jones), Tunoglu, Temel and Gengoglu; p. 273, pl.1, figs.1-5.
1996 Cyprideis torosa (Jones ), Unal; p. 95, pl. 2, figs. 5-7.
1998 Cyprideis torosa (Jones), Gliozzi and Mazzini; p. 79, pl. 1, fig. c.
1998 Cyprideis gr. torosa (Jones), Keen and Stromberg; p. 162, pl. 1.
1999 Cyprideis torosa (Jones), Nazik, Evans and Giirbiiz; p. 142, pl. 2, figs. 5-8.
1999 Cyprideis torosa (Jones), Safak, Avsar and Merig; pl. 1, fig.15.
1999 Cyprideis torosa (Jones ), Tunoglu; p.83, pl.3, figs.15,16.
2000 Cyprideis torosa (Jones), Atay; p. 49, pl. 1, figs.12-15.
2000 Cyprideis torosa (Jones), Ruiz, Gonzales-Regalado, Baceta, Menegazzo-Vitturi, Pistolato, Rampazzo and
Molinaroli; p. 450, fig. 5, (1-2).
2000 Cyprideis torosa (Jones), Meisch; p. 459, figs. 188 -189.
2005 Cyprideis torosa (Jones), Matzke-Karasz and Witt, p. 128, pl. 3, figs.8-11.

Material: 23 valves.

Dimensions: Length: 0.95 1.00 mm
Height: 0.45 0.50 mm
Width: 0.40 0.45 mm

Stratigraphic range and geographic distribution: Austria: Recent (Kollmann, 1958); Turkey: Kilitbahir
(Canakkale): Middle-Late Pannonian (Atay, 2000); Gelibolu Peninsula: Early-Late Pannonian; Pontian
(Unal,1996); Sea of Marmara: Recent (Tunoglu,1999); Eskisehir: Pliocene-Pleistocene (Bassiouni,1979);
Eskisehir: Pliocene (Tunoglu et al.,1995); Adana: Pliocene (Nazik and Gokgen,1995); Western Bakirkdy
(istanbul): Pliocene (Safak et al., 1999); Karapinar/Konya, Pliocene-Early Pleistocene (Beker, 2002); Italy:
Messinian (Decima,1962); Quaternary (Gliozzi and Mazzini, 1998); Spain: Guadalquivir Basin (Southern Spain):
Messinian (Keen and Stromberg, 1998); former Yugoslavia: Pleistocene (Krstic, 1968); European Coasts, West
and Central Asia, Mediterrancan Coast of Northern Africa, Middle East, Northern America and Lakes of Central
Africa: Miocene, Pliocene and Pleistocene-Recent (Meisch, 2000), Yalova/Turkey, Neogene (Matzke-Karasz and
Witt, 2005).

Locality and stratigraphic range in this study: Section KA: sample numbers: 42,43, 44.
Super Family: Cyprioidea Baird, 1845
Family: Ilyocyprididae Kaufmann,1900
Sub Family: Ilyocypridinae Kaufmann,1900

Genus: /lyocypris Brady and Norman, 1889
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Pliocene-Lower Pleistocene Ostracoda Fauna from insuyu Limestone (Karapiar-Konya/Central Turkey) and its Paleoenvironmental Implications

Stratigraphic range: Portlandian-Recent (Van Morkhoven,1963)
Environment: Different aquatic environments from fresh water to oligohaline conditions, generally live in muddy
substrate (Van Morkhoven, 1963).

Ilyocypris bradyi Sars, 1890
PL. 1, Figs. 6-9

1890 Ilyocypris bradyi Sars, p. 59.
1928 Ilyocypris bradyi Sars; p.109, pl. 4, fig. 2.
1956 Ilyocypris bradyi Sars, Agalarova; p. 159, pl. 6, figs. 5a-5b.
1966 Ilyocypris bradyi Sars, Stancheva; p. 212, pl. 3, fig. 2.
1970 Ilyocypris bradyi Sars, Gagic and Sokac; p. 138.
1975 Ilyocypris bradyi Sars, Diebel and Pietrzeniuk, p. 31,32, pl. 1, figs. 1-6; pl. 6, figs. 1-11.
1977 Illyocypris bradyi Sars, Guernet, Sauvage, Marsche; p. 308, pl. 1, fig. 15.
1978b Ilyocypris bradyi Sars, Diebel and Pietrzeniuk, pl. 25, figs. 1,2.
1979 Ilyocypris bradyi Sars, De Decker, p. 298, pl. 33, fig. 14.
1979 Ilyocypris bradyi Sars, Van Harten, p. 77, pl. 1, figs. 1b-2¢-2d, pl. 2; figs. 1b-2b.
1980 Ilyocypris bradyi Sars, Kkrstic and Obradovic; p. 94.
1985 Ilyocypris bradyi Sars, Giilen; p. 68.
1988 Ilyocypris bradyi Sars, Nazik, p. 78, pl. 4, figs. 1-3.
1990a, Ilyocypris bradyi Sars, Fuhrmann and Pietrzeniuk; p.186, taf.2, figs.1-4.
1990b, Ilyocypris bradyi Sars, Fuhrmann and Pietrzeniuk; p. 222, taf. 2, fig. 2.
1992 Ilyocypris bradyi Sars, Nazik, Safak and Senol; p.299, pl. 1, fig. 6.
1992 Ilyocypris bradyi Sars, Safak; p. 25, pl. 5, fig. 5.
1992 Ilyocypris bradyi Sars, Safak, Nazik and Senol; p. 176, pl. 1, fig. 1.
1993 Ilyocypris bradyi Sars, Scharf, p. 462, figs. 7, 8-10.
1995 Ilyocypris bradyi Sars, Tunoglu and Celik, p. 234, pl.1, figs. 4,5.
1996 Ilyocypris bradyi Sars, Unal, p.143, pl. 6, figs. 1,2.
1998 Ilyocypris bradyi Sars, Gliozzi and Mazini, p. 80, pl. 2, fig. c.
1999 Ilyocypris bradyi Sars, Mezquita, Hernandez, Rueda, p. 70, pl. 1, figs. O-Q.
1999 Ilyocypris cf. bradyi (Norman), Safak, Avsar and Merig; pL. IV, fig.11.
2000 Ilyocypris bradyi Sars, Meisch, p. 253, fig. 107.
2000 Ilyocypris bradyi Sars, Atay, p. 63, pl. 4, figs. 4-7.
2001 Ilyocypris bradyi Sars, Tunoglu and Unal, p.175, pl. 2, figs.15,16.
2001 Ilyocypris bradyi Sars, Altinsagli and Griffiths, p. 217-225.

Material: 73 valves.

Dimensions: Length: 0.85 0.98 mm
Height: 0.44 0.50 mm
Width: 0.35 0.40 mm

Stratigraphic and geographic distribution: Germany: Holocene (Scharf,1993), Burgtonna, Pleistocene and
Holocene (Diebel and Pietrzeniuk, 1975, 1978a, b). England: Middle Pleistocene (De Decker,1979), Former
Yugoslavia: Recent (Harten, 1979); Turkey: Gelibolu Peninsula: Middle-Late Pannonian (Unal, 1996); Konya:
Early Miocene (Tunoglu and Celik, 1995); Western Bakirkdy/istanbul: Pliocene (Safak, Avsar and Merig,1999);
Kilitbahir/Gelibolu: Middle-Late Pannonian (Atay, 2000); Gelibolu Peninsula: Pannonian (Tunoglu and
Unal,2001); Manyas Lake: Recent (Altmsach and Griffiths, 2001); Spain: Recent (Mezquita et al., 1999); Italy:
Quaternary (Gliozzi and Mazzini, 1998).

Locality and stratigraphic range in this study: Section KA: sample numbers: 33, 41,42, 44, 48; Section 1: sample
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numbers 4, 5, 9, 11, 22, 23, 34, 36; Section 2: sample numbers 4, 6, 9, 20, 21; Section 3: sample numbers 1, 2;
Section4: sample number: 6; Section 6: sample numbers: 6,9, 16; Section 7: sample number: 10.

Ilyocypris gibba (Ramdohr, 1808)
PL. 1, Figs.10, 11

1808 Ilyocypris gibba Ramdohr; p. 91, pl. 3, figs: 13,14,17.

1955 Ilyocypris gibba (Ramdohr), Luttig; pl. 17, fig. 6.

1959 Ilyocypris gibba (Ramdohr ), Luttig; p. 193.

1979 Ilyocypris gibba (Ramdohr), Van Harten; p. 77, pl.1, figs. 1 (1a), figs. 2 (2a-2b), pl.11, figs. 1 (1a), fig.2 (2a).
1978b Ilyocypris gibba (Ramdohr), Diebel and Pietrzeinuk, p. 212-213, pl. 52, figs. 1, 2; pl. 53, figs. 1, 2.
1979 Ilyocypris gibba (Ramdohr), Van Harten; p. 77, pl.1, figs. 1 (1a), figs. 2 (2a-2b), pl.11, figs. 1 (1a), fig.2 (2a).
1979 Ilyocypris gibba (Ramdohr), De Decker; p. 298, pl. 33, fig.15.

1979 Ilyocypris gibba (Ramdohr), Carbonnel and Peypoquet; p.195, pl.1., fig. 2.

1981 Ilyocypris gibba (Ramdohr), Cronin; p. 395, pl.1, fig. 6.

1984 Ilyocypris cf. gibba (Ramdohr), Riha; p. 71, pL. I11, figs. 18-21.

1990b Ilyocypris gibba (Ramdohr), Fuhrmann and Pietrzeniuk; p. 222, taf.2, figs.5-6.

1992 Ilyocypris gibba (Ramdohr), Nazik, Safak and Senol; p.300, pL.I, figs. 4-5.

1992 Ilyocypris gibba (Ramdohr) , Safak, Nazik and Senol; p. 177, pl. 1, fig. 2.

1992 Ilyocypris cf. gibba (Ramdohr), Martens, Ortal and Meisch; p. 106, figs. 5, J-M.

1995 Ilyocypris gibba (Ramdohr ), Tunoglu and Celik; p. 234, pl. 1, figs.1-3.

1995 Ilyocypris gibba (Ramdohr ), Nazik and Gokgen; p.258, pl.3, fig.16.

1997 Ilyocypris gibba (Ramdohr), Safak; pl. 1V, fig. 6.

1998 Ilyocypris gibba (Ramdohr), Gliozzi & Mazzini; p. 80, pl. 2, fig. A.

1998 Ilyocypris gibba (Ramdohr), Pipik; p. 172, pl. 1, fig. 8.

1998 Ilyocypris gibba (Ramdohr), Mourguiart and Correge; p. 112, pl. 1, figs.J-K.

1999 Ilyocypris gibba (Ramdohr), Nazik, Evans and Giirbiiz; p. 142, pl.2, fig. 1.

1999 Ilyocypris gibba (Ramdohr), Tunoglu; p. 82, pl. 2, fig.19.

1999 Ilyocypris cf- gibba (Ramdohr), Safak, Avsar and Merig; pl. IV, fig.12.

1999 Ilyocypris gibba (Ramdohr), Mezquita, Tapia and Roca; p. 70, pl.1, figs. (K-N).

2000 Ilyocypris gibba (Ramdohr), Atay; p. 65, pl. 4, figs. 8-10.

2000 Ilyocypris gibba (Ramdohr), Meisch; p. 245, fig. 104.

Material: 96 valves.

Dimensions: Length: 0.90 0.95 mm
Height: 0.48 0.60 mm
Width: 0.40 0.45 mm

Stratigraphic and geographic distribution: Azerbaijan-Turkmenistan: Pliocene (Agalarova, 1956); America: Late
Pleistocene (Cronin, 1981); Bolivia: Holocene-Recent (Mourguiart and Correge, 1998);Eastern Africa: Recent
(Carbonnel and Peypoquet,1979); England: Middle Pleistocene (De Decker,1979); Spain: Recent (Mezquita et
al.,1999); Israel: Recent (Martens et al.,1992); Italy: Quaternary (Gliozzi and Mazzini, 1998); Germany:
Burgtonna, Pleistocene-Holocene (Diebel and Pietrzeinuk, 1975, 1978b). Turkey: Sariz (Kayseri): Pliocene
(Safak et al.,1992); Konya (Tunoglu and Celik, 1995); Adana: Pliocene (Nazik and Gokgen,1995); Sea of
Marmara: Holocene-Recent (Tunoglu,1999); Adana (Akyatan Lagune): Holocene (Nazik et al.,1999); West
Bakirkdy: Tortonian (Safak et al.,1999); Kilitbahir/Gelibolu Peninsula: Middle-Late Pannonian (Atay, 2000; Atay
and Tunoglu, 2002, 2005); Slovakia: Pannonian (Pipik, 1998).

Locality and stratigraphic range in this study: Section KA: sample numbers: 42, 43, 44 ; Section 1: sample
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Pliocene-Lower Pleistocene Ostracoda Fauna from insuyu Limestone (Karapiar-Konya/Central Turkey) and its Paleoenvironmental Implications

numbers: 1,4,5,9,21,22,34,36,37; Section 2: sample numbers: 4, 6, 9; Section 3: sample number: 2; Section 4:
sample number: 2; Section: 6: sample numbers: 9, 10, 15, 16; Section 7: sample number: 10, Late Pliocene-
Pleistocene.
Ilyocypris sp.
Pl 1, Figs. 12,13

Description: Rectangular in lateral view. Dorsal margin nearly straight. Ventral margin strongly concave at the
right valve, but convex at the left valve. Anterior margin well and broadly rounded and depressed towards the
ventral part, posterior margin well rounded at the left valve but postero-dorsal area angular at the right valve. There
are two tubercules near the antero-dorsal and postero-dorsal areas. Another small one at the center. There is a
sulcus from the middorsal area towards the center. Maximum height present at the anterior, maximum width
present at the center.

Material: 24 valves.

Dimensions: Length: 0.85 0.95 mm
Height: 0.40 0.60 mm
Width: 0.35 0.40 mm

Remarks: Ilyocypris sp. is differentiated from . bradyi by having one tubercule near the ventral area and the
ventral margin is slightly concave.

Locality and stratigraphic range in this study.: Section KA: sample numbers: 43, 44; Section 1: sample numbers
1,9,36,37; Section 2: sample number: 10; Section 3: sample number: 3; Section 4: sample number: 2; Section 6:
sample numbers: 5, 6, 15, 16, Late Pliocene-Pleistocene.

Family: Candonidae Kaufmann,1900
Subfamily: Candoninae Kaufmann, 1900
Genus: Candona Baird,1845
Type species: Cypris candida O.F. Miiller 1776

Stratigraphic range. (?Eosen) Oligocene-Recent (Van Morkhoven, 1963).
Environment: Generally lake, rivers and deltaic environments, rarely brackish water (Van Morkhoven, 1963).

Candona neglecta Sars, 1887
PL.2, Figs.1

1887 Candona neglecta Sars,p.279,pl. 15,5-7;pl. 19.

1966 Candona neglecta Sars, Stancheva, p. 227, pl. 2, fig. 1.

1975 Candona neglecta Sars, Diebel and Pietrzeinuk, p. 33, pl. 2, figs. 6-8.

1978a Candona cf. neglecta Sars, Diebel and Pietrzeinuk, p. 213, pl. 49, figs. 3-5,7, 8.
1979 Candona neglecta Sars, De Deckker, p. 296, pl. 32, figs. 13-14.

1979 Candona cf. neglecta Sars, Guernet, p. 34, pl. 3, fig. 3-4.

1980 Candona neglecta Sars, Freels, p. 94, Taf. 16, figs. 8-11.

1988 Candona (Candona) neglecta Sars, Nazik, p. 80-81, pl. 4, figs. 4-6.

1989 Candona neglecta Sars, Nazik and Gokgen, p. 94, pl. 1, figs. 6-7.

1991 Candona neglecta Sars, Pietrzeniuk, p.106, Taf. 2, figs. 1-4.

1992 Candona (Candona) neglecta Sars, Safak, Nazik and Senol, p. 178, pl. I11, figs. 3-4.
1995 Candona (Candona) neglecta Sars, Tunoglu, Temel and Gengoglu; p. 273, pl. 1, figs. 19-23.
1996 Candona neglecta Sars, Unal, p.112, pl.12, fig. 5.

1997 Candona (Candona) neglecta Sars, Safak, pl. 1V, fig. 7.
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1998 Candona (Candona) neglecta Sars, Gliozzi and Mazini, p. 78, pl. 1, fig. e.

1999 Candona (Candona) neglecta Sars, Safak, Avsar and Merig; pl. V, fig.1.

2000 Candona (Candona) neglecta Sars, Atay, p.102, pl. 4, fig.14.

2000 Candona neglecta Sars, Meisch, p. 77, fig. 26.

2001 Candona neglecta Sars, Tunoglu and Unal, p. 176, pl. 3, fig. 1.

2005 Candona (Neglecandona) aff. neglecta Sars, Matzke-Karasz and Witt, p. 120,121, pl. 1, figs. 6,7.

Material: 43 valves.

Dimensions: Length: 1.05 1.20 mm
Height: 0.66 0.80 mm
Width: 0.60 0.70 mm

Environment: They generally prefer cold waters but can also live for a short time in 20C water. Candona neglecta
can live in small running water which is connected to a spring, small lakes and rivers (Meisch, 2000).

Stratigraphic and geographic distribution: Germany: Holocene (Luttig, 1959), Burgtonna, Holocene (Diebel and
Pietrzeinuk, 1975, 1978a); Italy (Liri Island): Quaternary (Devoto, 1965; Gliozzi and Mazzini, 1998); Bulgaria:
Levantin (Stancheva, 1966); India (Kasmin): Pleistocene (Bhatia, 1968); England: Middle Pleistocene (De
Decker,1979); France (Ron Basin): Late Miocene-Pliocene (Carbonnel, 1969); former Yugoslavia (Dinaric karst):
Plio-Quaternary (Sokac, 1975); Greece: Late Senozoic (Guernet, 1979); Late Pliocene (Nasser, 1994); Turkey:
Denizli, Mugla: Sarmatian-Pannonian (Gokgen, 1979); Burdur: Pleistocene (Freels, 1980); Ulukisla: Pontian
(Nazik,1988); Kayseri, Sariz: Pliocene (Safak et al., 1992); Eskisehir: Pliocene (Tunoglu et al.,1995); Gelibolu
Peninsula: Early-Late Pannonian; Pontian (Unal, 1996); Karaman: Pliocene (Safak,1997); West Bakirkoy:
Pliocene (Safak et al.,1999); Gelibolu Peninsula: Middle-Late Pannonian (Atay,2000, 2002, 2005); Gelibolu
Peninsula: Pannonian, Pontian (Tunoglu and Unal, 2001), Yalova, Neogene (Matzke-Karasz and Witt, 2005)
Europe-North Africa, Asia, North America: Pleistocene-Recent (Meisch, 2000),

Locality and stratigraphic range in this study.: Section KA: sample numbers: 32, 44; Section 1: sample numbers:
4,5,9,11,21,22,23, 24; Section 2: sample numbers: 6,9, 10,20, 21; Section 3: sample numbers: 1, 2, 3; Section
4: sample number: 4 ; Section 5: sample number:12; Section 6: sample numbers: 6,9, 10, 12, 15, Late Pliocene-
Pleistocene.
Candona candida (O.F. Miiller, 1776)
PL. 2, Figs.2,3

1776 Candona candida O. F. Miiller.

1965 Candona candida (O. F. Miiller), Devoto; p. 337, fig. 36.

1956 Candona candida (O.F. Miiller), Agalarova; p.157,pl. 5, fig. 3.

1973 Candona (Candona) candida pliocenica (O. F. Miiller), Krstic; p. 151-173, pl. 1, figs. 1-2.
1975 Candona candida (O.F. Miiller), Diebel and Pietrzeinuk, p. 33, pl. 2, figs. 1, 2.

1978 Candona candida (O.F. Miiller), Sokac; p. 24-25,pl. 9, figs. 1-4.

1979 Candona candida (O.F. Miiller), De Deckker; p. 300, pl. 32, fig. 6.

1980 Candona (Candona) aff. candida (O. F. Miiller), Freels; p. 80-82, pl. 13, figs. 6-8.

1984 Candona (Candona) cf. candida (O. F. Miiller ), Tunoglu; p. 118-119, pl. 9, figs. 1-3.
1990a Candona candida (O. F. Miiller), Fuhrmann and Pietrzeniuk; p. 185, pl. 3, figs. 1-4.
1990b Candona candida (O. F. Miiller ), Fuhrmann and Pietrzeniuk; p. 223, pl. 3, figs. 5-6.

1991 Candona candida (O. F. Miiller), Pietrzeniuk; p. 106, pl. 2, figs. 5-7.

1993 Candona candida (O. F. Miiller ), Scharf; p. 462, figs. 7, (5).

1996 Candona candida (O.F. Miiller), Unal; p. 115, pl. 7, figs.3,4 pl.13, fig.1.

1997 Candona (Candona) candida (O. F. Miiller), Tunoglu, Unal and Bilen; p. 92, pl. 9, figs. 6,7; pl. 15, figs.13-17.
1997 Candona (Candona) candida (O. F. Miiller), Safak; pl. 1V, fig. 8.
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1998 Candona candida (O. F. Miiller), Gliozzi and Mazzini; p. 78, pl. 1, fig. f.

1999 Candona (Candona) candida (O.F. Miiller), Safak, Avsar and Merig; pl. 1V, fig. 17.
2000 Candona (Candona) candida (O. F. Miiller), Atay; p. 70, pl. 5, figs. 6-8.

2000 Candona candida (O.F. Miiller), Meisch; p. 65, fig. 20.

2001 Candona candida (O.F. Miiller), Tunoglu and Unal; p. 177, pl. 3, fig. 7.

Material: 89 valves.

Dimensions: Length:0.95 1.15mm
Height: 0.50 0.55 mm
Width: 0.45 0.50 mm

Stratigraphic and geographic distribution: England: Middle Pleistocene (De Deckker,1979); Italy (Liri Valley):
Pleistocene (Devoto, 1965); Quaternary (Gliozzi and Mazzini, 1998); former Yugoslavia: Pontian (Krstic,1973);
Pannonian Basin: Pontian (Sokac, 1978); Germany: Burgtonna, Holocene (Diebel and Pietrzeinuk), Miocene
(Pietrzeniuk, 1991), Holocene (Scharf, 1993); Turkey: Aydin: Late Miocene (Freels, 1980); Sinop: Pontian
(Tunoglu, 1984); Gelibolu Peninsula: Early-Middle Pannonian,Pontian (Unal, 1996); Bafra (Samsun): Pontian
(Tunoglu et al.,1997); Karaman: Pliocene (Safak,1997); West Bakirkdy: Pliocene (Safak et al.,1999); Kilitbahir
(Eceabat/Canakkale): Middle-Late Pannonian (Atay,2000; Atay and Tunoglu, 2002, 2005); Gelibolu Peninsula:
Early-Late Pannonian-Pontian (Tunoglu and Unal,2001).

Locality and stratigraphic range in this study: Section KA: sample numbers: 33, 41-44, 48, 49; Section: sample
numbers: 1,4,5,9, 11,15, 20-24, 34; Section 2: sample numbers: 4, 6,9, 10, 20, 21; Section 3: sample numbers: 2,
3; Section 4: sample numbers: 4, 6, 7; Section 5: sample number: 12; Section 6: sample numbers: 5, 7, 10, 12, 15,
16; Pliocene-Early Pleistocene.
Candona altoides Petkovski, 1961
PL. 2, Figs.4,5

1961 Candona altoides Petkovski,p.41.

1975 Candona (Candona) aft. altoides Petkovski, Krstic, p.193, fig. 5.

1980 Candona (Candona) cf. altoides Petkovski, Freels, p. 89, taf.15, figs.1-12.

1992 Candona (Candona) altoides Petkovski, Nazik, Safak and Senol; p.303, pl.3, figs. 1-2.

1995 Candona (Candona) altoides Petkovski, Tunoglu, Temel and Gengoglu; p. 274, pl. 2, fig.1-6.
1999 Candona (Candona) altoides Petkovski, Safak, Avsar and Merig, pl. 5, fig. 3.

Material: 52 valves.

Dimensions: Length: 1.00 1.25mm
Height: 0.60 0.75 mm
Width: 0.55 0.60 mm

Stratigraphic and geographic distribution: Turkey: Konya-Beysehir-Seydisehir- Akgalar: Pliocene-Early
Pleistocene (Freels, 1980); Tufanbeyli (Adana) Pliocene (Nazik et al.,1992), Sivrihisar (Eskisehir): Pliocene
(Tunoglu etal.,1995); Bakirkdy (Istanbul): Pliocene (Safak etal.,1999.

Locality and stratigraphic range in this study: Section KA: sample numbers:44, 48, 49; Sample 1: sample

numbers: 5, 9, 11, 20, 23, 24; Section 2: sample numbers: 20, 21; Section 3: sample numbers: 2, 3; Section 4:
sample number: 6; Section 6:  sample numbers: 7,10; Pliocene-Early Pleistocene.
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Candona decimai Freels,1980
PL.2 Fig. 6

1963 Candona angulata Milller, Decima, p. 94, pl. 3, figs. 1-8.

1980 Candona (Candona) decimai, Freels, p. 94, taf. 16, figs. 12-19

1992 Candona (Candona) decimai Freels, Nazik, Safak and Senol, p. 301, pl. 2, figs.6-7.

1992 Candona (Candona) decimai Freels, Safak, Nazik and Senol, p.178, pl. 2, figs. 3,4, pl. 3, fig. 1.
1999 Candona (Candona) decimai Freels, Safak, Avsar and Merig, pl. 5, fig. 2.

2005 Candona (Candona) decimai Freels, Matzke-Karasz and Witt, p. 120, pl. 1, figs. 4,5.

Material: 46 valves.

Dimensions: Length: 0.95 1.15mm
Height: 0.50 0.65 mm
Width: 0.40 0.50 mm

Stratigraphic and geographic distribution: Turkey: Afyon-Dinar-Acigél: Middle Miocene (Freels, 1980);
Tufanbeyli (Adana): Pliocene (Nazik et al.,1992); Sariz (Kayseri): Pliocene (Safak et al.,1992); Bakirkoy
(Istanbul): Pliocene (Safak etal.,1999), Yalova, Neogene (Matzke-Karasz and Witt, 2005).

Locality and stratigraphic range in this study: Section KA: sample numbers: 42, 44, 48; Section 1: sample
numbers: 4, 5,9, 20, 21, 23, 34; Section 2: sample numbers: 4, 6, 10, 20; Section 4: sample numbers: 6, 7; Section
6:samplenumbers: 7,10, 15, 16; Pliocene-Early Pleistocene.

Candona sp.1
Pl.2, Fig. 7

Description: Dorsal margin straight, antero-dorsal and postero-dorsal margins angular. Ventral margin strongly
concave at the center, anterior margin well rounded and depressed towards the ventral. Posterior margin broadly
rounded. Maximum height and width at the posterior, length at the center. Valve surface smooth. Posterior area and
margin broad at the dorsal view.

Material: 3 valves.

Dimensions: Length: 1.10 1.30 mm
Height: 0.55 0.90 mm
Width: 0.45 0.55 mm

Remarks: This species is similar to Candona neglecta but Candona neglecta has a wider dorsal margin and it is
more elongated. It differs from Candona neglecta by possessing the longest posterior and anterior margins.

Locality and stratigraphic range in this study: Section 2: sample number: 4; Pliocene-Early Pleistocene.

Candona sp.2
PL. 2, Fig.8

Description: Valves have a trapezoidal outline in lateral view, dorsal margin straight and narrow, postero-dorsal
corner angular and high, ventral margin broadly concave, anterior margin well rounded and depressed towards
ventral, posterior margin oblique toward the ventral margin and slightly tapering. Carapace long and ovate at the
dorsal view. Maximum height and width near the center, length at the center, valve surface smooth.
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Material: 7 valves.

Dimensions: Length:0.90 0.95 mm
Height: 0.50 0.55 mm
Width: 0.40 0.45mm

Remarks: Candona altoides is closely similar to Candona (Candona) sp. 2 in general valve shape, but
Candona (Candona) sp. 2 can be differentiated from C. alfoides by having a more tapering posterior margin at
the dorsal view.

Locality and stratigraphic range in this study: Section KA: sample number: 44; Section 1: sample number: 9.;
Pliocene-Early Pleistocene.

Pseudocandona compressa Koch,1838
PL.2, Fig.9

1838 Cypris compressa Koch,p. 21, Art. 17.

1975 Candona compressa Koch, Diebel and Pietrzeniuk, p. 33, pl. 2, figs. 9, 10.

1977 Candona compressa Koch, Pietrzeniuk, p. 342, pl. 9, figs. 5-8.

1980 Candona (Pseudocandona) compressa Koch, Freels; p. 64, pl.10, figs.11-18.

1990a Candona compressa Koch, Fuhrmann and Pietrzeniuk, p.188, pl. 4, figs.3-4.

1991 Candona compressa Koch, Pietrzeniuk, taf. 3, figs. 1-2.

1995 Candona (Pseudocandona) compressa Koch, Tunoglu et al., p. 274, pl. 2, figs. 7-9.
1998 Pseudocandona compressa Koch, Gliozzi and Mazzini, p. 80, pl.2, fig. f.

2000 Pseudocandona compressa Koch, Meisch; s.179, fig.76.

2005 Pseudocandona cf. compressa Koch, Matzke-Karasz and Witt, p. 121,122, pl. 1, fig. 11

Material: 153 valves.

Dimensions: Lenght:0.70 0.95 mm
Height: 0.42 0.54 mm
Width: 0.35 0.40 mm

Stratigraphic and geographic distribution: Turkey: Beysehir, Karapmar-Beskuyu (Konya): Pliocene-Early
Pleistocene (Freels,1980); Sivrihisar (Eskisehir): Pliocene (Tunoglu et al.,1995), Yalova, Neogene (Matzke-
Karasz and Witt, 2005). Germany: Burgtonna, Holocene (Diebel and Pietrzeniuk, 1975), Jakutia/Lena river area,
Pleistocene (Pietrzeniuk, 1977).

Locality and stratigraphic range in this study. Section KA: sample numbers: 48, 49; Section 1: sample numbers: 1,
4,5, 11, 20-23, 34, 36, 37; Section 2: sample numbers: 4,9, 10, 21; Section 3: sample numbers: 1-4; Section 4:
sample numbers: 2-4, 6; Section 5: sample numbers: 11, 12; Section 6: sample numbers: 6, 7, 9, 10, 13, 16;
Pliocene-Early Pleistocene.

Pseudocandona sp.
PL. 3, Figs. 1,2.

Description: Dorsal margin diagonal and straight, ventral margin slightly convex. Posterior margin more broad
than the anterior and both margins well-rounded. Maximum width and height between posterior margin and
centeral part of carapace. Maximum length at the ventral half. Valve surface smooth. Marginal zone and selvage are
wider and broad at the anterior half.
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Material: 14 valves.
Dimensions: Length: 0.70 0.80 mm

Height: 0.45 0.60 mm

Width: 0.35 0.45 mm
Remarks.: Pseudocandona sp. is similar to Pseudocandona compressa, but it differs by not having a compressed
and angular antero-dorsal margin. Pseudocandon sp. is differentiated from C. compressa by having a rounded and
relatively short posterior margin.

Locality and stratigraphic range in this study: Section KA: sample numbers: 48, 49; Section 1: sample numbers:
20-22 Section 3: sample numbers: 3, 4; Pliocene-Early Pleistocene.

Family: Cyprididae Baird,1845
Sub Family: Cypridinae Baird, 1845
Genus: Zonocypris Miiller,1898
Stratigraphic distribution: Miocene-Recent.
Environment: Fresh water (Moore, 1961).

Zonocypris membranae (Livental, 1929)
PL. 3, Figs. 3-5.

1956 FEucypris membranae (Livental), Agalarova, pl. 7, figs. 14a-b.
1966 Zonocypris membranae membranae (Livental), Stancheva, p. 216, pl.3, fig.8.
1983 Zonocypris aff. membrana (Livental), Jiricek, p. 227, pl. 9, fig.51.
1997 Zonocypris membranae (Livental), Tunoglu, Unal and Bilen, p.102,
pl.10, figs. 4-6; pl.17, figs. 7-12.
2003 Zonocypris membranae (Livental), Witt,p. 101, pl. 1, figs.9-13.

Material: 5 carapaces, 40 valves.

Dimensions: Length: 0.55 0.59 mm
Heihgt: 0.30 0.33 mm
Width: 0.42 0.45 mm

Stratigraphic and geographic distribution: Turkey: Bafra/Samsun: Pontian (Tunoglu et al.,1997);
Develikdy/Manisa, Early Pliocene (Witt, 2003; Azerbaijan, Crime: Pliocene-Recent (Agalarova, 1956).

Locality and stratigraphic range in this study: Section KA: sample number: 33; Section 1: sample number: 5;
Section 2: sample numbers: 9, 20; Section 7: sample number: 10.

Family: CYPRIDIDAE Baird,1845
Sub Family: CYPRINOTINAE Bronshtein, 1947

Genus: Heterocypris Claus,1892
Stratigraphic distribution: Paleocene-Recent (Moore, 1961).

Environment: Fresh water (Moore, 1961).

Heterocypris salina (Brady, 1868)
PL.3, Figs. 6-8

1868 Cypris salina Brady, p. 368, pl.28: figs. 8-13.
1955 Cyprinotus salinus barneri Liittig, p.157,t. 18:2.
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1980 Heterocypris salina barneri Liittig, Freels, p. 29, pl. 3, figs.7-8.

1980 Heterocypris salina salina Brady, Freels, p.28, taf.3, figs. 1-6.

1990a Heterocypris salina Brady, Fuhrmann and Pietrzeniuk, p. 225, pl. 4, figs. 4-5.
1992 Heterocypris salina salina Brady , Nazik, Safak and Senol, p.s303, pl. I11, fig. 4.
1993 Heterocypris salina Brady , Meisch and Broodbakker, p. 10, figs. 2-5.

1995 Heterocypris salina salina Brady, Tunoglu and Celik, p. 234, pl. 1, figs. 17-20.
1999 Heterocypris salina Brady, Mezquita, Hernandez and Rueda, p. 93, pl. I, figs. F-G.
2000 Heterocypris salina Brady, Meisch, p. 354, fig. 148.

2003 Heterocypris salina Brady, Witt, p. 100-101, pl. 1, figs. 14-16.

2005 Heterocypris salina Brady, Matzke-Karasz and Witt, p. 126, pl. 3, fig. 4.

Material: 2 carapaces, 117 valves.

Dimensions: Length: 1.05 1.45 mm
Height: 0.75 0.90 mm
Width: 0.40 0.55mm

Stratigraphic and geographic distribution: Turkey: Konya-Beysehir-Golkasi: Pliocene-Early Pleistocene; Afyon-
Acigdl-Hirkakoy: Middle Miocene (Freels, 1980); Ilgin (Konya): Early (Tunoglu and Celik, 1995); Tufanbeyli
(Adana): Pliocene (Nazik et al., 1992); Develikdy/Manisa, Early Pliocene (Witt, 2003), Yalova, Neogene (Matzke-
Karasz and Witt, 2005); Spain, Azor, Kanarya, Cape Verde Islands: Recent (Meisch and Broodbakker, 1993);
Magre River: Recent (Mezquitaetal.,1999)

Locality and stratigraphic range in this study: Section KA: sample numbers: 33, 48, 49; Section 1: sample
numbers: 4, 5, 21, 22, 34, 36, 37; Section 2: sample numbers: 4, 6, 9, 10, 20, 21; Section: sample numbers: 1-4;
Section 4: sample numbers: 2,4; Section 6: sample numbers: 6,7,9, 15; Pliocene-Early Pleistocene.

Family: Cyprididae Baird, 1845
Subfamily: Cypridopsinae Kaufmann, 1900

Genus: Cypridopsis Brady,1867
Stratigraphic distribution: Oligocene-Recent (Van Morkhoven,1963)
Environment: Fresh water, they prefer oligo-mesohaline salinity conditions (Van Morkhoven, 1963).

Cypridopsis sp.
PIL. 3, Figs. 9, 10.

Description: The center of the dorsal margin slightly tapers at the lateral view. Anterior and posterior margin well-
rounded, but posterior margin slightly tapering, ventral margin slightly concave. Antero-dorsal and postero-dorsal
margins compressed. Maximum length, height and width are at the center. Valve surface covered by numerous
normal pore canals. Width of marginal zone is almost equal at ventral and dorsal margins. Central muscle scar is
characteristic for the genus.

Material: 22 valves.
Dimensions: Length: 0.85 1.00 mm

Height: 0.55 0.70 mm

Width: 0.40 0.55mm
Remarks.: C. sp. differs from Cypriopsis vidua O.F. Miiler by having more compressed antero-dorsal and postero-
dorsal margins and the anterior marginal area of Cypridopsis vidua is very broadly rounded.
Locality and stratigraphic range in this study: Section 1: sample numbers: 4, 5, 21, 22; Section 2: sample numbers:
6,9, 10; Pliocene-Early Pleistocene.
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ENVIRONMENTAL INTERPRETATION AND
PALEOGEOGRAPHY

Based on the above ostracod assemblage, the age of
this unit is assigned as Pliocene-Lower Pleistocene
(Figure 12). This fauna also indicates that fresh water
(lacustrine) dominated environment (Figure 13).
Especially Ilyocypris, Cypridopsis and Zonocypris
genera are known only in fresh water environments
(Moore, 1961; Van Morkhoven, 1962, 1963; Meisch,
2000) . Cyprideis, Candona, Pseudocandona and
Heterocypris  genera can adapt themselves to a
brackish environment as well as to fresh water. The
Candona genus is observed as the dominant taxon.

Kaan BEKER-Cemal TUNOGLU-ibrahim Kadri ERTEKIN

The ostracod species in this study have been
correlated with other research studies in European
Countries, Caucasianand Turkey in Figure 14.
Generally, most of the species (Ilyocypris bradyi, I.
gibba, Cyprideis torosa, C. pannonica, Heterocypris
salina, Z. membranae, Candona candida, C. altoides,
C. neglecta) in this study have been found in different
localities of Anatolia and the Thrace Peninsula, from
Miocene to Recent. Some of them (Cyprideis torosa,
Heterocypris salina, Candona candida, Candona
neglecta, Ilyocypris bradyi, 1. gibba) have been
determined in European Countries (England, Italy,
Serbia, Austria, Spain, France, Germany, Bulgaria,
Hungary), Caucasia (Azerbaijan) and Israel, by
different researchers (Meisch, 2000).

Ostracoda
Species Cyprideis Cyprideis Ilyocypris llyocypris | Candona | Candona | Candona | Candona Zonocypris |Heterocypns|
pannonica | {orosa brady gibba neglecta | candida alloides decimai b
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Figure 12. Chronostratigraphic distribution of some known ostracoda species which were determined in this study (Bassiouni, 1979;
Jiricek & Riha, 1991; Nazik & Gokgen, 1995; Meisch, 2000; Safak etal., 1992; Nazik etal., 1992).

Sekil 12. Bu calismada tanimlanmas bilinen ostrakod tiirlerinden bazilarinin kronostratigrafik dagilimlar: (Bassiouni, 1979; Jiricek and
Riha, 1991; Nazik and Gékgen, 1995, Meisch, 2000; Safak et al., 1992; Naziket al., 1992).
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ENVIRONMENTS (Remane, 1971)
FRESH BRACKISH
OSTRACODA [ watER |~ waTER MARINE
(< %o 5) ( %o 5-18) ( %o 18-30)
CYPRIDEIS mmm

Figure 13 . Habitat of known ostracoda

genus which were determined ILYOCYPRIS

in this study (according to

salinty conditions Remane,

1971; Moore, 1961; Van

Morkhoven, 1962, 1963;

Meisch, 2000). CANDONA mmm
Sekil 13. Bu c¢aliymada tanimlanmis

ostrakod cinslerinin yasam

ortamlar ve tuzluluk degerleri

(Remane, 1971; Moore, 1961; | PSEUDOCANDONA mmm

Van Morkhoven, 1962, 1963;

Meisch, 2000).

CYRIDOPSIS
HETEROCYPRIS -
ZONOCYPRIS

Heterocypris salina prefers both small and
slightly salty coastal and inland water. Cyprideis
torosa occurs mainly in brackish waters with
fluctuating salinity and prefers a mud or sandy mud
substrate. This specimen is found in a wide range of
salinity conditions from almost freshwater to fully
marine and even hipersaline -water (over 60 %o)-
(Remane, 1971) in coastal ponds, lakes, lagoons, salt
marshes, delta and estuaries, down to a depth of
around 30 m (Meisch, 2000). Ilyocypris gibba and I.
bradyi prefer small and shallow water bodies with
clayey, fine-mudded or sandy substrate (Meisch,
2000). The general ecological environment of
Candona neglecta is fresh water. But it prefers slightly
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brackish water (Meisch, 2000).

All of the ostracod taxa generally indicate
fresh water conditions and a lacustrine environment in
the study area. But KA section also has brackish
ostracod fauna (Cyprideis pannonica, Cyprideis
torosa) besides fresh water ostracods, and Section 7
has only fresh water ostracod fauna (/lyocypris gibba,
Ilyocypris bradyi, Ilyocypris sp. and Zonocypris
membranea). This situation indicates that the locality
of Section 7 must be a connection point of a fluvial
system in the lake, and the locality of Section KA must
be a more saline and restricted area of the depositional
basin.
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EXPLANATIONS
© Cyprideis pannonica @ Candona aftoides N
@ Cyprideis torosa ™ Candona decimai
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Figure 14 . Geographic distribution of known ostracoda species which were determined in this study.

Sekil 14. Bu ¢alismada tanimlanmug bilinen ostrakod tiirlerinin Cografik dagilim.

RESULTS

As a result, 16 ostracod species belonging to six
genera and two subgenera, of which 11 are known, and
5 yet unidentified (open to nomenclature) have been
determined: Cyprideis pannonica, Cyprideis torosa,
Ilyocypris gibba, Ilyocypris bradyi, Candona
neglecta, Candona candida, Candona altoides,
Candona decimai, Pseudocandona compressa,
Heterocypris salina, Zonocypris membranea,
Ilyocypris sp. Candona sp.1, Candona sp. 2,
Pseudocandona sp. and Cypridopsis sp.

Generally, Upper Miocene-Pliocene and
Pleistocene series in all of the Central Anatolia
Neogene Basins are composed of lacustrine and
fluvial deposits (limestone, claystone, sandstone and
volcanoclastics in some localities). In this lacustrine
environment, which generally shows an alkaline
character (pH=8-9), besides detritic deposits
generally dolomite and calcite, aragonite types of
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carbonates have been locally formed (Tunoglu et al,
1995). Some of them have brackish conditions
(Tunoglu and Celik, 1995).

Based on the above ostracod assemblage, the
age of this unit is assigned as Pliocene-Early
Pleistocene. This fauna also dominantly indicates
fresh water conditions in a lacustrine environment.
Especially Ilyocypris, Cypridopsis and Zonocypris
genera are known only in fresh water environments
(Moore, 1961; Van Morkhoven, 1962, 1963; Meisch,
2000). Candona, Pseudocandona and Heterocypris
genera can adapt themselves to a brackish
environment as well as to fresh water. Cyprideis
pannonica and C. torosa are known brackish water
species and both of them have been found only in the
KA measured stratigraphic section. This situation
indicates that the southwestern part of the deposition
area had brackish water conditions.
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GENISLETILMIS OZET

Calisma alani “Orta Anadolu Neojen Baseni” nin
giiney kesiminde, Karapinar Kasabasi ve Aci gél
(Konya) kuzeyinde yer almaktadir. Insuyu Kirectast
birimi 100-400 m toplam kalinliga sahip olup, baslica
kiltasi, kumtasi, konglomera ve ¢ort tabakalarindan
olusmaktadir ve yer yer andezit ve piroklastik
seviyeler de vardw. Kiltaslart beyaz ve pembe
renklerde olup, bol miktarda ostrakod ve daha az
oranda tatl su gastrapod fosilleri icermektedir. Bu
calismada, 8 ayr stratigrafik kesit olgiilmiis ve bu
kesitlerden toplam 160 ornek derlenmistir. Ancak
sadece kirectaglart ostrakod fosili icermektedir.
Laboratuar calismalart sonucu, 12 bilinen ve 5
isimlendirmeye agik olmak iizere toplam 17 ostrakod
taksonu ayirtlanmisti. Bunlar: Cyprideis pannonica,
C. torosa, Ilyocypris gibba, 1. bradyi, Candona
neglecta, C. candida, C. altoides, C. decimai,
Pseudocandona compressa, Heterocypris salina,
Zonocypris membranea, llyocypris sp., Candona sp.1,
Candona sp.2, Pseudocandona sp. ve Cypridopsis sp.
taksonlaridir.

Genel olarak, Ust Miyosen-Pliyosen ve
Pleyistosen serileri tiim Anadolu'da gél ve akarsu
¢cokellerinden (kirectasi, kiltasi, kumtasi ve bazi
lokalitelerde volkanoklastikler) olusmaktadir. Bu gol
ortamlart genellikle alkalin bir karakter gosterirler
(pH=8-9), bu birimler kirmntili ¢okellerin yanisira,
genellikle dolomit ve kalsit, lokal olarak ise aragonit
tipte karbonatlar ile temsil edilirler (Tunoglu et al,
1995). Bu sucul ortamlarin bazilari ise act su
karakterindedir (Tunoglu and Celik, 1995).
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Yukaridaki ostrakod topluluguna gére
birimin yast Pliyosen-Erken Pleyistosen olarak
belirlenmistir. Bu fauna tatl su (lakiistrin) bir ortami
isaret etmektedir. Ozellikle, Ilyocypris, Cypridopsis ve
Zonocypris cinsleri sadece tatlh su ortamlarim
karakterize ederlerken (Moore, 1961, Van
Morkhoven, 1962, 1963; Meisch, 2000). Cyprideis,
Candona, Pseudocandona ve Heterocypris cinsleri
ise tatli su ortamlarinin yani sira aci su ortamlarina
dauyum saglayabilmektedirler.
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PLATE 1

Figures 1-3. Cyprideis pannonica Mehes, 1908
Section KA, sample no: 44.
Collectionno: H.U. JMB.0 2001 KB 001
1. Rightvalve, external view (X50).
2. Rightvalve, internal view (X50).
3. Leftvalve, dorsal view (X50).

Figures 4-5. Cyprideis torosa Jones, 1850
Section KA, sampleno: 43.
Collectionno: H.U. JMB.0 2001 KB 002
4. Rightvalve, external view (X50).
5. Rightvalve, internal view (X50).

Figures 6-9. Ilyocypris bradyi Sars, 1890
Section 2, sample no: 20.
Collectionno: H.U.JMB.0 2001 KB 003
6. Rightvalve, external view, section KA, sample no: 33, (X50).
7. Leftvalve, external view, section 1, sampleno: 5, (X50).
8. Rightvalve, internal view, section 2, sample no: 20, (X50).
9. Leftvalve, internal view, section 2, sample no: 20, (X50).

Figures 10-11. Ilyocypris gibba (Ramdohr, 1808)
Collectionno: H.U.JMB.0 2001 KB 004
10. Rightvalve, external view, section KA, sample no: 42, (X50).
11. Leftvalve, external view, section 6, sample no: 9 (X50).

Figures 12-13. Ilyocypris sp.
Section 6, sample no: 15.
Collectionno: H.U. JMB.0 2001 KB 005
12. Rightvalve, external view (X50).
13. Leftvalve, external view (X50).
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PLATE 2

Figure 1. Candona neglecta Sars, 1887

Section 1, sample no: 22.
Collectionno: H.U.JMB.0 2001 KB 006
1. Leftvalve, external view (X50).

Figures 2,3. Candona candida (O. F. Miiller, 1776)

Collectionno: H.U.JMB.0 2001 KB 008
2. Rightvalve, external view, Section 1, sample no: 9, (X50).
3. Leftvalve, internal view, Section 1, sample no: 11, (X50).

Figures4,5. Candona altoides Petkovski, 1961

Figure 6.

Figure 7

Figure 8

Figure9

Section 1, sampleno: 9.

Collectionno: H.U.JMB.0 2001 KB 009
4. Leftvalve, external view (X50).
5. Rightvalve, internal view (X50).

Candona decimai Freels, 1980
Section 2, sample no: 4.
Collectionno: H.U.JMB.0 2001 KB 010
6. Rightvalve, external view (X50).

. Candonasp.1
Section 2, sample no: 4
Collectionno: H.U.JMB.0 2001 KB 011
7. Rightvalve, external view (X50).

. Candonasp.2
Section KA, sample no: 44.
Collectionno: H.U.JMB.0 2001 KB 012
8. Leftvalve, external view (X50).

. Pseudocandona compressa Koch, 1838
Section KA, sample no: 49.
Collectionno: H.U.JMB.0 2001 KB 013
9. Leftvalve, external view (X50).
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PLATE 3

Figures 1-2. Pseudocandona sp.
Section 1, sample no: 20.,
Collectionno: H.U.JMB.0 2001 KB 014
1. Leftvalve, external view (X50).
2. Leftvalve, internal view (X50).

Figures 3-5. Zonocypris membranae Livental, 1929
Section 1, sampleno: 5.
Collectionno: H.U.JMB.0 2001 KB 015
3. Rightvalve, external view (X50).
4. Rightvalve, internal view (X50).
5. Carapace, dorsal view (X50)

Figures 6-8. Heterocypris salina Brady, 1868
Section 3, sample no: 3; Section 2, sample no: 9
Collectionno: H.U.JMB.0 2001 KB 016
6. Rightvalve, external view (X50).
7. Rightvalve, internal view (X50).
8. Rightvalve, external view (X50).

Figures 9-10. Cypridopsis sp.
Section 1, sample no: 4.
Collectionno: H.U.JMB.0 2001 KB 018
9. Rightvalve, external view (X50).
10. Leftvalve, internal view (X50).
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Aydincik (Mersin) Yoresi Alt Liyas Dolomitlerinin Endiistriyel Hammadde Potansiyeli

The Industrial Raw Material Potential of Lower Liassic Dolomites in the Aydincik (Mersin) Area

Muhsin EREN', Meryem Y. KAPLAN/', Selahattin KADIiR’
y

" Mersin Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 33343 Ciftlikkdy/MERSIN
(e-posta: m_eren@yahoo.com)

* Eskisehir Osmangazi Universitesi Miithendislik Mimarlik Fakiiltesi Jeoloji Miihendisligi Béliimii, 26480
Meselik/ESKISEHIR

0z

Bu galisma Aydimcik (Mersin) yéresi Alt Liyas dolomitlerinin (Cehennemdere Formasyonu, Dibekli Uyesi)
endiistriyel hammadde potansiyelinin arastirilmasini amaglamaktadir. Alt Liyas dolomitlerinin 6zellikleri
Pirencik Tepe, Erenler Tepe ve Soguksu yoresinden alinan 6l¢iilii stratigrafik kesitlere dayandirilmistir. Dolomit
orneklerinin mineralojik ve kimyasal bilesimleri petrografik, X-1sin1 difraksiyonu (XRD) ve ICP-ES analizleriyle
belirlenmistir. Petrografik analizler {i¢ tip dolomitin varligini ortaya koymaktadir. Bunlar; (1) ¢ok ince ve ince
kristalli dolomitler (T1; hakim boyut 13-26 m), (2) iri kristalli dolomitler (T2; hakim boyut 65-130 m) ve (3)
dolomit ¢imento (T3). Bunlar arasinda T1 ve T2-tip dolomitler yaygindir ve endiistriyel hammadde yoniinden
Ooneme sahiptir. XRD analizleri orneklerin ¢ogunlukla dolomit, ikincil olarak kalsit ve tali olarak kuvars
mineralleri igerdigini gosterir. ICP-ES analizleri birinci tip dolomitlerin (T1) ortalama % 20.76 MgO, % 31.10
Ca0, % 1.59 SiO,+ Al O, ve ikinci tip dolomitlerin (T2) % 21.44 MgO, % 31.42 CaO ve % 0.63 SiO,+ALO,
icerdigini gosterir. Bu veriler Alt Liyas dolomitlerinin endiistride hammadde olarak kullanilabilirligini
gostermektedir.

Anahtar Kelimeler: Aydincik, Alt Liyas, Dolomit, Endiistriyel Hammadde
ABSTRACT

This study aims to investigate the industrial raw material potential of the Lower Liassic dolomites (Dibekli
Member of Cehennemdere Formation) in the Aydincik (Mersin) area. The properties of Lower Liassic dolomites
are based on the Pirencik Tepe, Erenler Tepe and Soguksu location measured stratigraphic sections.
Mineralogical and chemical compositions of the dolomite samples were determined by petrographic, X-ray
diffraction (XRD) and ICP-ES analyses. Petrographic examinations revealed the presence of three types of
dolomites. These are: (1) very fine to fine crystalline dolomite (T1) with a size of predominantly 13-26 m, (2) coarse
crystalline dolomite (T2) with a size of predominantly 65-130 m and (3) dolomite cement (T3). Among these, T1
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and T2-type dolomites are widespread, and have importance as an industrial raw material. XRD analyses
demonstrated that most samples contain predominantly dolomite, secondary calcite and accessory quartz
minerals. ICP-ES analyses indicated that first type-dolomites (T1) have on average 20.76 % MgO, 31.10 % CaO,
1.59 % SiO,+A41,0, and second type-dolomites (T2) have on average 21.44 % MgO, 31.42 % CaO and 0.63 %

Si0,+ AL O,. These data indicate that the Lower Liassic dolomites can be utilized as raw materials in industry.

Key words: Aydincik, Lower Liassic, Dolomite, Industrial Raw Material

GIRIS

Dolomit; tiimiiyle veya ¢ogunlukla dolomit
minerallerinden [CaMg(CO,),] olusan tortul kayagtir.
Bazi aragtirmacilar dolomit sozciigii yerine dolotast
terimini de kullanmaktadir. % 50" den az dolomit
minerali iceren karbonat kayaclar1 dolomitik olarak
adlandirilir. Dolomit hemen hemen timiyle
kiregtaglarinin ornatilmasiyla (replacement)
olugmaktadir. Ayrica gdmiilme ortaminda ¢imento
yada yeniden Kkristallenmeyle olusabilir (Tucker,
1991; Machel, 1997). Ornatma islemi sirasinda
kirectaglarinda kalsiyumun (Ca) yerini kismen
magnezyum (Mg) almaktadir. Bu isleme
dolomitlesme (dolomitization) adi verilir.

Dolomitlesmenin kdkeni tartismalidir ve bu
konuda ¢ok sayida model 6nerilmistir (Morrow, 1982;
Land, 1983; Tucker ve Wright, 1990; Tucker, 1991).
Ornatma islemine bagl olarak yaygin olarak dolomit,
dolomitik kirectas1 ve kiregtas1 birlikte bulunur.
Ayrica kiiglik oranlarda karbonatli olmayan bilesenler
bulunmaktadir. Bunlar genellikle silisli, demiroksitli
ve aliiminyumlu bilesenlerdir.

Dolomit, endiistride basta demir-¢elik sanayi
olmak ftizere cam, seramik, boya, giibre, tugla,
cimento ve insaat sanayilerinde ve tarimda toprak
1slahi gibi alanlarda genis kullanima sahiptir. Bununla
birlikte Tirkiye'deki liretimin biiylik bir cogunlugu
demir-gelik ve cam sanayinde kullanilmaktadir (Onal
vd. 1999; Anonim, 2001, 2007; Yildiz, 2004; BGS,
2007). Dolomitin, ham dolomit (kalsinasyon iglemi
uygulanmamusg), kalsine dolomit (1100 °C' de 1s1l
isleminden gegirilen), sinter dolomit (1850-1950 °C'
de 1s1l isleminden gegirilen) ve yanmig dolomit (1650
°C' de demir oksitle birlikte yakilmasi) olarak
kullanim gekilleri vardir (Anonim, 2007). Bu
calismada Aydincik (Mersin) yoresi (Sekil 1)

Alt Liyas yasl dolomitlerin (Cehennemdere
Formasyonu-Dibekli Uyesi) endiistriyel ham madde
yoniinden Ozelliklerinin ortaya konulmasi
amaglanmaktadir.

ANKARA
L]

TURKIYE

EGE DENIZI

ANTALYA ’
° Mersin

Mersin —»|

AKDENIZ

Olgek 5 km

Sekil 1.

Calisma alaninin yerbulduru haritasi.

Figure 1. Location map of the study area.
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JEOLOJIK KONUM

Aydincik (Mersin) ydresinde Infra-Kambriyen'den
giliniimiize kadar kalin bir ¢okel istifi bulunmaktadir
(Sekil 2 ve 3). Bu istif Sipahili Formasyonu (Infra-
Kambriyen) ile baglamakta ve Hiidai Kuvarsiti (Erken
Kambriyen), Caltepe Formasyonu (Erken-Orta
Kambriyen), Seydisehir Formasyonu (Geg
Kambriyen-Ordovisiyen), Biiylikeceli Formasyonu
(Orta Devoniyen), Akdere Formasyonu (Geg
Devoniyen), Korucuk Formasyonu (Erken
Karbonifer), Kirtildagi Formasyonu (Ge¢ Permiyen),
Murt¢ukuru Formasyonu (Geg¢ Triyas),

Cehennemdere Formasyonu (Jura- Erken Kretase),
Yavca Formasyonu (Geg¢ Kretase), Mut Formasyonu
(Miyosen) ve giincel aliivyonlarla devam etmektedir
(Kog, 1996; Kog vd. 1997). Alt Liyas yaslt dolomitler
Cehennemdere Formasyonuna ait Dibekli Uyesinin
(Liyas-Dogger?) alt seviyelerini olusturmaktadir.
Aydincik yoresi Liyas karbonatlariin sedimantoloji
Tol (2000), Eren vd. (2002) ve Alt Liyas
dolomitlerinin kokeni Yesilot (2005) ve Eren vd.
(2007) tarafindan ayrintili olarak ¢aligilmistir. Ayrica
Oner ve Tash (1999) Geg Jura-Erken Kretase yash
dolomitlerin hammadde potansiyelini incelemiglerdir.

—-— s
= Erenier'l’.z~
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T T T T T T LT S _ Comkmh + — — 7 — |5 Aydincik (Mersin) yoresinin jeoloji haritasi
—1 1 N S S — — AT — i A— |2 (Kogvd. 1997 den degistirilerek).
T K O | o e Ele Feee D_u.:‘\ghgn-‘ AT i —1% 1-Sipahili Formasyonu (Infra-Kambriyen); 2-
= i o ) e s T ! Hiidai Kuvarsiti (Erken Kambriyen); 3-
- T T T 1 _/‘321 N Caltepe Formasyonu (Erken-Orta
1] T T T T T Kambriyen); 4- Seydisehir Formasyonu (Geg
| ® :_[_rﬁ__fﬁ__/ L Kambriyen-Ordovisiyen); 5- Biiyiikeceli
1] e e R R Formasyonu (Orta Devoniyen); 6- Akdere
o e e e e | EUE-O“ ltp 3 Formasyonu (Geg Devoniyen); 7- Korucuk
T T - Formasyonu (Erken Karbonifer); 8-
[T Kosrelk mh, o T 1 = Kirtildagi Formasyonu (Geg¢ Permiyen); 9-
LIvY

Geg Paleozoik (ayrilmamis birimler); 10-
Murtcukuru Formasyonu (Geg Trias); 11 den
13'e-  Cehennemdere Formasyonu (Jura-
Erken Kretase): 11- Dibekli iiyesi (Liyas-
Dogger ?), 12- Orendiizii iiyesi (Dogger-
Erken Kretase), 13- Cambeleni tiyesi (Erken
Kreatase); 14- Yavca Formasyonu (Geg
Kretase); 15- Mut Formasyonu (Miyosen);
16- aliivyon ve aliivyonal taraga (Kuvaterner);
17- senklinal ekseni; 18- bindirme fay1; 19-
normal fay; 20- dogrultu atimli fay; 21- tabaka
dogrultusu ve egimi; 22- yatay tabaka; 23- ana
yol; 24- stabilize yol; 25- dere; 26- tepe; 27-
yerlesim yeri; 28- dl¢iilii kesit hatti.

Figure 2.
Geological map of the Aydincik (Mersin) area
(modified from Kog etal. 1997).
1 Sipahili Formation (Infra-Cambrian); 2
Hiidai Quartzite (Early Cambrian); 3 Caltepe
Formation (Early to Middle Cambrian); 4
Seydisehir Formation (Late Cambrian to
Ordovician), 5 Biiyiikeceli Formation (Middle
Devonian); 6 Akdere Formation (Late
/ Devonian); 7 Korucuk Formation (Early
& S Carboniferous), 8 Kirtildagi Formation ( Late
< Permian); 9 Late Paleozoic (unidentified
units); 10 Murt¢ukuru Formation ( Late
Triassic), 11 to 13 Cehennemdere Formation:

0 1000m
11 Dibekli member (Liassic to Dogger ?), 12

36°7" 30"

3 10
17 18 20 23

14
EEREANSN
25 26 27 28
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Orendiizii member (DoggerEarly Cretaceous
?), 13 Cambeleni member (Early Cretaceous);
14 Yavca Formation (Late Cretaceous); 15
Mut Formation (Middle Miocene); 16
alluvium and alluvial terrace (Quaternary);
17 synclinal axis; 18 thrust fault; 19 normal
Sault; 20 strike-slip fault; 21 strike and dip of
bedding; 22 horizontal bed; 23 main road; 24
stabilized road; 25 stream; 26- hill; 27-
settling place; 28 the measured section line.



Muhsin EREN - Meryem Y. KAPLAN - Selahattin KADIR

g =
2 | = g 3 KAYA TURD ACIKLAMALAR
553 |8|s 3
D | » @ hrd (=] 3
o ) 5. 0. 0 0 0 0 | allvyon
Z — Ite) , agisal uyumsuziuk
mlg o 5 o [ — fosilli killi kirectasi
= = E =c= — acisal uyurnsuziuk
(st Q 2 T T T bresik kirectasl, kumiu kirectasl, mam ve pelaijik kirectas
9 | E3E B B P agisal uyumsuziuk
o 5 [ | i
g 33 fiolicii kirect
41-) Alt 2|3 miliolidli kirectas!
< 3
. =
X o} 2138
% g% g g 5 dalomitik kirectasi araseviyeli dolomit
Rl 182 § [O
O £
iR 2
S|3 8 _ dolomitik kiregtasl, megalodontiu ve ¢akill kiregtast,
8 % © demirli oolitik seviye
<
2 2|3
dolomitik kitectasl ve kiregras! arakatkill dolomit
(cahsilan stratigrafik seviye)
8 — 3 5 E konglomera, kumtasl, killi kiregtasl, silftagi, marm
2| 383 |55 : ve dolomitik kiregtas
= 32 3
= —  acisal uyumsuziuk
g{ - 'g? 8 £ ! "f‘-l £ | ; kuvars kumtasi ve dolomitik kiregtas arakatkill Mizzia’ Ii kiregtas
€1 3| 3 N
= g ............
g__) X T I A 7 agisal uyumsuziuk
% Alt g =) R cakilll kirectasl, plaket kiregtas, kumlu fosilli kiregtas, silttasi
~ ~ O ! ve dolomitik kiregtas
0]
C - ) eS| | L1 kumiu kirectasl, kuvars kumtasl, silttasi ve marn ardigimi
[0} 177} T o H=-1-1-1-1-1-1-1-1
> = | | T FEI——--—--=--
g ,,,,,,,,,,,,,,,,,,
2|2 3 T T 1
6 Ia) o) 9 o ERELRELLRILE  bresik kirectasl, dolomitik kiregtagl ve kumtasi ardigimi
N 5132 T T T 1
8 = = A " E A~ acisal uyumsuziuk
2|2 5
oo g 'z‘ﬁ kristalize kiregtasi ve kuvars kumtasi arakatkill eyl
5 3
Ust dolomitik kire¢tas, kirectasi
Sl o S e ..
= 5 =
Ke) iz} o s = ® » » » »
= 9 8 metaseyl arakatkl meta-kuvars kumtasi
g % 'X LI T B T} L]
e}
= -0 L] L] L] L] L] L] L] L]
<| 2
c Yy
_g [ M RN S A A
kel = “NP‘:‘ ‘:’: w’”’:’ kalksist, Klorit sist, mermer
g é C ve kristalize killi kiregtasi
'g Cac i a) Ca i) Lo

Sekil3.  Aydincik yoresinin genellestirilmis stratigrafik kolon kesiti (Kog vd. 1997' den degistirilerek)

Figure 3. Generalized stratigraphic column of the Aydincik area (modified from Kog et al. 1997).
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MATERYALVE METOD

Aydincik (Mersin) yoresi Alt Liyas dolomitlerinin
endiistriyel hammadde ve sedimantolojik
ozelliklerinin belirnenebilmesi i¢in ii¢ ayr1 yerden
olgiilii stratigrafik kesitler alinmistir. Olgiilii kesitlere
ait 128 oOrnegin ince kesitleri hazirlanmis ve
orneklerin petrografik incelemeleri yapilmistir. 89
ormegin XRD (X-151n1 difraksiyonu) analizleri MTA
(Maden Tetkik ve Arama Genel Midirligii)
mineraloji arastirma laboratuarlarinda ve 18 6rnegin
ICP-ES (Inductively Coupled Plasma) analizleri
ACME (Vancouver, BC, Kanada) laboratuarlarinda
gerceklestirilmistir.

ALTLIYAS DOLOMITLERI
Arazi Gozlemleri
Aydincik (Mersin) yoresi dolomitlerinin hammadde

ve sedimantolojik Ozelliklerini tanimlamak igin
Pirencik Tepe, Erenler Tepe ve Soguksu yoresinden

G <

Olciilii stratigrafik kesitler alinmistir (Sekil 4). Alt
Liyas dolomitlerinin kalinlig1 Pirencik Tepe'de 281 m,
Erenler Tepe'de 248 m ve Soguksu yoresinde 247 m
ol¢tilmistiir. Yorede Alt Liyas dolomitlerini uyumlu
olarak olusuk i¢i konglomera (intraformational
conglomerate), megalodont-Orbitopsella'li mikritik
kiregtast ve mikrobial laminali kiregtas:
ardisimlarindan olusan Geg¢ Liyas yash bir istif
tizerlemektedir (Eren vd. 2002). Alt Liyas dolomitleri
Soguksu yoresinde Triyas (?) yash oldugu diisiiniilen
gri renkli dolomit-seyil ardalanmasi (Murtgukuru
Formasyonu?) iizerine uyumlu olarak (Kabal ve Tasli,
2003), Pirencik Tepe'de Ust Kretase yash tiirbiditik
cokeller (Yavca Formasyonu) iizerine bindirme fayl
olarak ve Erenler Tepe'de brachiopodlu kirectasi,
kuvars kumtas, silt tagi ve seyil ardistmindan olusan
Akdere Formasyonu'na ait birimler {izerine uyumsuz
olarak gelmektedir. Alt Liyas dolomitleri arazide gri
rengi ve yaygin olarak seker dokusu (iri kristalli)
gostermesiyle tipiktir. Katman kalinhig1 degisken
olup, masifve kalin katman yapilari yaygindir.

» K
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Figure 4. A correlation of the measured stratigraphic sections and distribution of two major dolomite-types (Eren et al. 2007).

37



Tiirkiye Jeoloji Biilteni Cilt 51, Sayi 1, Nisan 2008
Geological Bulletin of Turkey Volume 51, Number 1, April 2008

Dogu Anadolu Fay Zonu Uzerinde Yer Alan Golbasi (Adiyaman) Yerlesim Alamindaki Zeminlerin
Jeoteknik Ozellikleri ve Degerlendirilmesi

Evaluation of Settlement Suitability of Golbast (Adiyaman) Town, located on the East Anatolian Fault
Zone

Biilent AKIL', Kemal AKPINAR', Candan UCKARDESLER', Hakan ARAZ',
Murat SAGLAM', Buket ECEMIS', Seyma B. URAN'

'Tller Bankas1 Genel Miidiirliigii, Makina ve Sondaj Dairesi Baskanlig1, 06110, Ankara
(e-posta: bakil@hacettepe.edu.tr)

0z

Golbast (Adiyaman) ilgesi yerlesim alani, Dogu Anadolu Fay Zon'u (DAFZ) lizerinde yer almaktadir. Yogun
yerlesme ve DAFZ'u nedeniyle, deprem riski altinda olan ilgenin, zemin 6zelliklerinin yapilasmaya uygunluk
acisindan degerlendirilmesi gerekmektedir. Yeni yapilagsmalarin planlandigi sahalardaki zemin 6zelliklerinin
ayrintili bir sekilde incelenmesi gerekir. Bu calismada, Golbast (Adiyaman) ilgesi sinirlar i¢inde, yerlesim
acisindan sakincali olarak goriilen alanlarin jeolojik-jeotektonik ozellikleri incelenmistir. Calisma alaninda
yapilan jeoteknik sondaj, jeofizik ve laboratuvar ¢aligmalarindan elde edilen veriler kullanilarak, Golbas
(Adiyaman) ilgesi yerlesim alanini olusturan aliivyon ve bataklik zeminlerinin yerlesime uygunlugu
degerlendirilmistir. Tlim bu verilerin sonucunda, G6lbasi (Adiyaman) Belediyesi imar sinirlari igerisinde kalan
alan, yerlesime uygunluk agisindan iki ayr1 mithendislik 6nlemleri alinmasi zorunlu alanlara ayrilmistir. Bunlar:
Aliivyon ¢dkellerin gozlendigi alanlar (OA1) ve bataklik alanlardan (OA2) olusmaktadir.

Anahtar Kelimeler: Dogu Anadolu Fay Zonu (DAFZ), jeoteknik, aliivyon.
ABSTRACT

The settlement area of Géolbasi (Adiyaman) is located on the active East Anatolian Fault Zone (EAFZ). Due to its
high population and high earthquake risk, in assessing its suitability for settlement, the soil properties of this town
have to be evaluated in detail. In this study, the geological-geotechnical properties of an area which is unsuitable
for the settlement are investigated. The evaluation of alluvium and swamp soil forming the settlement area of
Golbasi town were done in order to assess its suitability for settlement, based on the data obtained from boreholes,
geophysics and laboratory studies. As a result of these data, the Golbas: settlement area was divided into two
different measured areas in terms of its suitability for settlement. These are classified as OAl where alluvium soil
occurs and as OA2 where swamp soil occurs.

Keywords: East Anatolian Fault Zone (EAFZ), geotechnic, alluvium.

Bu makale 24-26 Mayis 2007 tarihleri arasinda Diyarbakir’da diizenlenen “ESEN ARPAT DOGU ANADOLU FAY ZONU
SEMPOZYUMU?” nda sozlii bildiri olarakta sunulmustur.
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GIiRIiS

Caligma alam sinirlart i¢inde yer alan Golbasi,
Adiyaman iline bagli bir ilge merkezidir. Dogu
Akdeniz ve Giineydogu Anadolu'yu Dogu Anadolu'ya
baglayan Gaziantep-Malatya karayolu ile Adana-
Malatya demiryolu gilizergahinda yer alan Gdlbasi
ilgesi, Adiyaman'a 62 km, Malatya'yva 105 km,
Kahramanmarag'a 100 km ve Gaziantep'e 122 km
uzakliktadir (Sekil 1). Calisma alani, Dogu Anadolu
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Sekil 1. Golbast (Adiyaman) ilgesinin yer bulduru haritasi

Figure 1. Location map of Golbasi (Adiyaman) town.

Fay Zonu'nun (DAFZ) Saroglu vd. (1987) tarafindan
ayrilan Gdolbagi-Tiirkoglu kirigi iizerinde yer almakta
olup 1/5000 olcekli 10 adet Golbasi (Adiyaman)
M39a19d, M39a23b, M39a23a, M39a23d, M39a22c,
M39al8c, M39a24d, M39al9c, M39a24a, M39a23c
nolu paftalardaki “Jeoteknik Etiit Gerektiren Alanlar”
olarak sinirlanmis alanlardan olusmaktadir. Golbast
havzasi, Golbagi-Tiirkoglu segmenti arasinda sola
sigramali1 bir yapida “cek-ayir (pull-apart)” seklinde
bir havza olarak agilmistir.

AMAC VE KAPSAM

Bu calisma, Golbast ilgesi zeminlerinin jeoteknik
ozelliklerinin belirlenerek, yerlesime uygunlugunun
ortaya konulmasi amaci ile yapilmistir. Inceleme
alaninda daha 6nce imar planina yonelik caligmalar
Sanverdi (1992), Sanverdi (2005) ve Akil (2006)
tarafindan gergeklestirilmistir. Golbas1 Belediyesi
sinirlar1 igerisinde kalan alanlarin jeolojik ve
jeoteknik caligmalart kapsaminda arazi, laboratuvar
ve biiro c¢aligmalar1 gerceklestirilmistir. Zeminlerin
mithendislik 06zelliklerini belirlemek amaciyla
calisma alaninda derinlikleri 15 m ile 25 m arasinda
degisen 21 adet jeoteknik sondaj agilmistir. Sondajlar
strasinda her 1,5 m de bir standart penetrasyon deneyi
(SPT) ile zeminlerin penetrasyon direnci belirlenerek,
156 adet 6rselenmis ve 18 adet drselenmemis numune
almmugtir. Jeofizik ¢aligmalar kapsaminda ise, enine
dalga (S) ve boyuna dalga (P) hizlari, dinamik zemin
parametreleri vb. belirlenmesi amaciyla 10 ayri
noktada sismik kirilma olgiimleri yapilmistir.
Araziden alinan Orselenmis ve Orselenmemis
numuneler iller Bankas1 Genel Miidiirliigii Zemin ve
Kaya Mekanigi Laboratuvarinda deneylere tabi
tutulmugtur Calisma alanindan elde edilen jeoteknik
parametreler sonucunda tagima giicli, sivilagsma,
konsolidasyon ve oturma analizleri yapilmis ve
sonugta ¢alisma alaninin 1/2000 6l¢ekli Miihendislik,
Yerlesime Uygunluk ve Dokiimantasyon haritalar
hazirlanmistir.

Yapilan biitin bu calismalar Afet Isleri Genel
Midiirligii'ntin 1989 tarih ve 4343 sayili genelgesi
geregi yapilmistir. Caligma alanlar1 imar planlamaya
altlik olacak sekilde ayirtlanmistir.
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BOLGESEL JEOLOJi

Calisma alan1 ve yakin gevresinde en ayrintili jeolojik
calisma Bastanoglu (1972), imamoglu (1993) (Sekil
2) ve Ciplak (2004) tarafindan yapilmistir (Sekil 3).
Stratigrafik olarak ¢aligma alanit ve yakin ¢evresinde
yaslidan gence dogru; allokton kokenli Jura-Alt
Kretase yash Kocali Karmasigi ve Alt Maestrihtiyen
yasli Karadut Karmasigi temel konumundadir.
Bunlarin iizerine Ust Maestrihtiyen yashi Germav
formasyonu (Sirnak Grubu) agisal uyumsuzlukla
gelmektedir. Eosen transgresyonu ile Liitesiyen yaslt

Hoya formasyonu (Midyat Grubu) c¢okelmis olup,
daha yasli birimleri ag¢ili uyumsuz olarak
ortmektedirler. Pliyosen yashh Esmepuru formasyonu
kendisinden yaslh birimler iizerine agili uyumsuz
olarak gelmekte olup iistte Pliyo-Kuvaterner yash
Dondiikler formasyonu ile gegislidir.

Pliyo-Kuvaterner yasl Pazarcik formasyonu ise daha
yasli birimler iizerinde uyumsuz olarak
bulunmaktadir. Calisma alanindaki giincel
allivyonlar, yama¢ molozlar1 ve giincel bataklik
¢okelleri Kuvaterner birimleri olusturmaktadir.

‘ Bataklik (Kuvaterner)

;@ Esmepuru Formasyonu (Pliyosen)
- Hoya Formasyonu (Eosen)

| ﬁ Germay Formasyonu (Orta Maes )
Karadut Karmagigi (Senom.)

| - Kogall Karmagigi
| (U Jura-A Kretase

GOLBASI G

AGIKLAMALAR }

m Allivyon (Kuvatemer) W Yedagim yori Demiryolu
\- Yamag Molozu (Kuvatermer) ' Gol " Karayolu

| § = 5 <

|5y Pazarcik Formasyonu (Pli-Kuv.) - ;

\@ Dondikler Formasyonu (Pliyosen) / Normal fay

K
L Bindirme fay: t

Sol yonla Dooan
atnmli fay 2
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Sekil 2. Golbast ve gevresinin jeoloji haritasi (imamoglu 1993'den sadelestirilerek alinnustir)

Figure 2. Geological map of Gélbasi and surrounding area (Simplified from Imamogiu 1993).
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Sekil 3. Golbasi (Adiyaman) ve gevresinin genellestirilmis siitu kesiti (fmamoglu 1993'ndan sadelestirilerek alinmustir)

Figure 3. Generalized stratigraphic columnar section of Golbast and surrounding area (Simplified from Imamogiu 1993).
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TEKTONIK

Calisma alanm igerisinden, Tiirkiye'nin en Onemli
yapilarindan biri olan sol yonlii dogrultu atimli fay
karakterinde olan Dogu Anadolu Fay Zonu (DAFZ)
(Arpatve Saroglu 1972, 1975) gegmektedir.

Ayrica, Golbasi ilgesinin kuzeydogusunda
yer alan Alikayasi Tepe'nin giineyinden gecen fay da
Alikayas1 Tepe fay olarak adlandirilmistir (Sekil 4)
(imamoglu 1993).

Hoya Formasyonu

| ———

Aldvyon ~
o Golbas)

Karadut karmagigi

Sekil 4.

DAFZ'nun depreme yonelik bolimlendirilmis
kisimlarindan olan ve ¢aligma alani ve yakin ¢evresinin
yapilan {i¢ boyutlu sayisal arazi modeli ve yiizey
gorintisiinde de (Sekil 5) varligi saptanan ve caligma
alani igerisinden gecen Golbagi-Tiirkoglu kiriginin
genel oOzelliklerinin ayrintili agiklamast asagida
sunulmustur.

.

M armanii g

y T~ .
VA .

Golbasi (Adiyaman) ve gevresinin Google Earth uydu goriintiisii

Figure 4. Google Earth satellite image of Golbasi (Adryaman) and surrounding area.
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Sekil 5. Calisma alan1 ve yakin ¢evresinin kabartma haritast (a: ham goriintii, b: ham goriintiiden elde edilen ¢izgisellikler)
(1/25.000 dlgekli topografik haritadan sayisallastiriimig)

Figure 5. Shaded relief map of the study area andsurroundings (a: cruded image, b. lineaments produced by cruded image)
(Digitized from 1/25.000 topography maps).
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DAFZ'nun Gélbasi-Tiirkoglu Kesimi

Bu kesimdeki DAFZ'mun devami, Golbasi dogusunda
Perveri (Harmanli) yoresinden baglamakta ve buradan
GB'ya dogru Golbas: iizerinden Tiirkoglu'na kadar
izlenmektedir. Birbirine paralel bir¢ok faydan
meydana gelen bir zon olusturan DAFZ'nun bu
bolimiindeki uzunlugu yaklasik 90 km'dir. Bu
boliimde fayin genel dogrultusu K55D'dur. Fay, Pliyo-
Kuvaterner ve giinltimiiz aliivyonlar1 kesmektedir.

Bu kesimde yer alan Goélbasi havzasi fay
kontrollii bir havzadir.

Alikayasi Tepe Fayit (ATF)

Bu fay K80D dogrultulu olup DAFZ ile 25 derecelik

dar bir ag1 yapar. Fayin giiney blogu diismis, kuzey
blogu yiikselmistir. Fay diizlemindeki fay ¢izikleri
cok belirgin goriilmemekle beraber taban blogu
tizerinde belirlenenlerde, yan yatimin yaklasik 50 GD
oldugu gozlenmektedir.

Bu nedenle fayin sol yonlii dogrultu atim
bileseni bulunan verev (oblik) atiml bir fay oldugu
sOylenebilmektedir (Imamoglu 1996).

Fay caligma alani yakin ¢evresinde 5,6 km
devam etmekte olup Hoya formasyonu ile Dondiikler
formasyonu arasinda yaklagik ¢izgisel bir siir
olusturmaktadir (fimamoglu 1993).

CALISMA ALANININ JEOLOJiSi

Calisma alaninda Kuvaterner yaslh aliivyon ve
bataklik ¢okelleri gbozlenmistir.

Aliivyon

Calisma alaninin biiyiik bir kismin1 Kuvaterner yasl
alitvyonal diizlikler olusturmaktadir (Sekil 6).
Yesilimsi agik kahve, kahve renkli, polijenik taneli
cakil, kum ve kil diizeylerinin hakim oldugu birim yer
yer silt diizeyleri igermektedir.

Cakil ve kum diizeyleri yanal ve diisey yonde
i¢ice kamalanmaktadir.

Yeraltisuyuna doygun olan birim ozellikle
insaat temellerinde ve yarmalarda tipik olarak
gozlenmektedir (Sekil 7).

Hoya Formasyonu

Sekil 6. Calisma alaninda g6zlenen aliivyal birimin genel goriiniimii (Bakis D'ya dogru)

Figure 6. General view of Alluvium unit observed in the study area (view to E)
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Pekismemis
Killi kumiu
gokeller

Pekismemis
cakiltag:

72 cm

Sekil 7. A) Calisma alanimninda Golbagt Lisesi yakininda agilmig olan bir insaat temelinde gozlenen Aliivyon birimin (Qal) genel
goriiniimii, B) Fotografin sematik goriintiisii

Figure 7. A)General view of Alluvium unit observed in a building foundation excavated near the Golbasi high school in the study
area B) sketch view of the photo
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Batakhik Cokelleri

Caligma alaninin batisinda, Golbas1 géliiniin etrafinda
yer alan birim genellikle siyah, koyu kahverengimsi,
koyu grimsi renkli ¢ok ince silt ve ¢camur boyutunda
cokellerden olusmakta olup bol miktarda organik
madde igermektedir. Bu alanlarda yeraltisu seviyesi
ylizeyde ve yiizeye yakin oldugundan killi, siltli
seviyelerle karigarak, zemine batak-balgik bir 6zellik
katmaktadir. Bu alanlar {izerinde herhangi bir
yapilagma mevcut degildir.

ZEMIN TURLERININ JEOTEKNIK
OZELLIKLERI

Jeoteknik sondaj kuyularindan alinan Orselenmis
(SPT) ve orselenmemis (UD) numunelere uygulanan
zemin mekanigi deneyleri, iller Bankasi Genel
Midiirliigli Makina ve Sondaj Dairesi Bagkanligi
Zemin ve Kaya Mekanigi Laboratuvarinda
gergeklestirilmistir. Zemin mekanigi deneylerinde
kullanilan 6rnek sayis1 174" diir.

Ormnek sayismin 52'sinde hidrometre (6zgiil
agirhik dahil), 78'inde atteberg limitlerinin tayini,
4'inde serbest basing deneyi, 5'inde konsolidasyon

(6dometre) ve 7'sinde ii¢ eksenli basing deneyleri
yapilmustir. Ayrica 6rneklerin tiimiinde su icerigini ve
elek analizi deneyleri yapilmistir. (Akil 2006). Zemin
orneklerinin laboratuvar analiz sonuglarna gore,
caligma alanindaki zeminlerin % 37'si iri taneli, %
63'ii ise ince tanelidir. ince taneli zeminlerin geneli
yiiksek plastisiteli KIL (CL), iri taneli zeminlerin
geneli ise siltli KUM (SC) sinifinda yer almaktadir.
Birlesik zemin smiflamasina goére 174 Ornekten
%36's1 yiiksek plastisiteli KIL (CH), %24'ii diisiik
plastisiteli KIL (CL), %19'u killi KUM (SC), %9'u
siltli CAKIL (GM), %7'si siltli KUM (SM), %1'i
organik madde igerikli yiiksek plastiseli KIL (CH-
OH), %1'1 kotii derecelenmis siltli CAKIL (GP-GM),
%]1'l iyi derecelenmis siltli KUM (SW-SM), %]1'i
siltli ve killi KUM (SM-SC) zemin sinifi i¢inde yer
almaktadir (Sekil 8) (ASTM 1994). Calisma alaninda
yapilan sismik kirilma dl¢limleri sonucu belirlenen
kesme dalga hizlar1 ve sondajlardan elde edilen
diizeltilmis SPT-N degerleri kullanilarak, TC
Baymdirlik ve Iskan Bakanligi Afet Bolgelerinde
Yapilacak Yapilar Hakkinda Yonetmelik (1998)'e
(ABYYHY) gore yerel zemin siniflamasi agisindan,
ilce genelinde yer alan zeminlerin incelendiginde D3
(yumusak) zemin grubunu temsil ettigi
goriilmektedir.

GP-GM
1%

GM 1%

19%

1% 1%

CH-OH SW-SM

Golbasi(ADIYAMAN) Zemin Turleri

SM-SC

24%
CL

GW-GM
™ CH
36%

(ASTM D 2487)

Sekil 8. Golbasiilgesi zemin  tiirleri

Figure 8. Soil types of Golbasi town
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Ayrica zemin grubu dagilim haritasina bakildiginda (Sekil 9) ilgenin giliney dogusunda (Golbasi-
Adiyaman kara yolu tizeri) ¢ok kat1 yapida yiiksek plastisiteli killi malzemenin hakim oldugu goriiliirken, ilge
genelinde ince taneli, diisiik plastisiteli, yumusak killi ve orta siki yapida kumlu malzemenin yaygin oldugu

goriilmektedir.

Zemin Gruplan (ABYYHY-1998)
B (Cok kati kil ve silth kil)

C (Orta siki kum, ¢akil)

BN D (Yumugak kil, siltli kil)

ABYYHY: Afet Bolgelerinde Yapilacak Yapilar Hakkinda Yonetmelik (1998)

7 Golbag ligest

o
x
3

/ Dogu Anadolu fayr
-

Sekil 9. Golbast ilgesi zemin grubu dagilimi haritasi

Figure 9. Map of the distrubution of soil group of Géolbagsi town

Yeraltt suyunun gozlendigi kuyularda,
zemin tiri ile SPT darbe sayilar1 kullanilarak,
zeminin sivilasma potansiyeli incelenmistir. Buna
gore, calisma alaninda meydana gelebilecek olasi
senaryo deprem biiylikliigliniin 7 (Ms) ve Golbast
(ADIYAMAN)'nun birinci derece deprem
kusaginda yer almasindan dolay1; genel kabullere
gore 0.4 g'lik yatay yer ivmesi esas alinmis, Seed
DeAlba (1986; Youd vd. 2001) yontemi kullanilarak
Ozellikle kumlu, az ¢akilli ve yer alt1 suyuna doygun
alanlarda sivilagma analizleri yapilmistir. Analiz
sonuglarindan elde edilen sivilagsma siddeti indeksi
degerlerine gore (Sonmez ve Gokgeoglu 2005) orta
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derecede sivilasma potansiyeli bulunmustur
(Cizelge 1). Sivilasmadan kaynaklanan zemin
hasarlariin yiizeyde etkisinin bu alanlarda etkili
olacag sdylenebilmektedir.

Bu bolgeler 1/2000 olgekli miihendislik
jeolojisi haritalarinda OA1 (Onlemli Alan 1) olarak
ayirtlanmistir. Calisma alaninda diger aliivyon
(killi) birimin bulundugu alanlarda ise 200 nolu
elekten gegen madde miktarlarinin %35'den ve LL
degerlerinin %32'den biiyiik olan ve ayrica kil
iceriklerinin %10'dan fazla olmasindan dolay1 bu
seviyeler sivilasmaz olarak degerlendirilmistir.
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Calisma alanindaki birimlerin tasima
kapasitesi hakkinda fikir edinmek amaciyla sondaj
kuyularindan elde edilen veriler kullanilarak
hesaplamalar yapilmistir. Tagima giicii analizlerinde
hesaplama yontemi olarak Terzaghi ve Peck (1967)
kullanmlmistir. Miitemadi (Serit) temel tipi igin, temel
derinligi 2,0 m temel genisligi 1,5 m olarak kabul
edilmistir. Sondajlardan elde edilen SPT-N darbe
sayilarindan da (N=<10) anlasilacag iizere Golbast
ilgesinin kuzey batisinda bulunan bataklik alanlarda
izin verilebilir tasima giicii degerleri ¢ok diisiik
¢ikmaktadir (16 nolu kuyu i¢in 15 kPa, 20 nolu kuyu
icin 40 kPa). Diger alanlarda ise izin verilebilir tagima
giicli degerleri 55 ve 268 kPa araligindadir (Cizelge
2).

Caligma alaninda zeminlerin %63'liniin ince
taneli zemin karakterinde olmasi ve ¢ogunlugunun
(%60) yiiksek-diisiik plastisiteli KIL (CH-CL)
siifinda olmasindan dolay1 zeminler sisme 6zellikleri
bakimindan da degerlendirilmistir. Yapilan
degerlendirmede laboratuvar deney sonuglarina goére
elde edilen kil igerikleri (%20-81) ve likit limit
degerlerine (% 42-76) bakilarak killerin aktiviteleri
konusunda yorumlama yapilmistir. Killerin aktivite
degerleri sonucundan genelinin Van der Merve'ye
(1964) gore cogunlukla aktif olmayan killer sinifinda
oldugu goriilmistiir (Cizelge 3). Laboratuvarda elde
edilen konsolidasyon deney sonuglardan sisme
potansiyelinin de diisikk sisme 6zelliginde oldugu
goriilmiistiir (Cizege 4). Ilge genelindeki killerin aktif
olmayan sinifinda olmasi nedeniyle c¢alisma
alanindaki zeminlerde biiyiik sisme sorunlari
beklenmemektedir.

Zeminlerin oturma ozelliklerinin
belirlenmesi amact ile hesaplamalar yapilmigtir.
Caligma alaninda yapilan sondajlardan 6rselenmemis
numune alman Kkilli seviyeler i¢in konsolidasyon
deneyleri yapilmis, elde edilen veriler bu
seviyelerdeki konsolidasyon oturmasi hesaplarinda
kullanmilmigtir. Konsolidasyon oturmasi hesaplari,
“hsjeotek” programi (Sonmez 2004) kullanilarak
yapilmistir. Hesaplanan toplam oturma miktar1 0.06
cmile 0.58 cm arasindadir (Cizelge 5). Analiz yapilan
mekanlarin genelinde oturmalarin izin verilebilir
miktarlarda oldugu goriilmiistiir. Ayrica c¢alisma
alaninda yapilan jeoteknik sondajlardan 34 (10, 19 ve
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21 nolu kuyular) disinda biitiin kuyularda yeralti
suyuna rastlanmig olup, yeralt1 suyu seviyeleri 0,65
ile 3,50 m arasinda degismektedir.

Ayrica bu caligmalarla birlikte c¢alisma
alaninda gergeklestirilen sismik kirilma galigsmasi
sonucunda, sahanin genel itibariyle sismik hiz
modeli ortaya konmustur. Calisma alaninda zemin
hakim titresim periyotlari (To) 0.23 — 0.67 sn arasinda
genis bir periyot aralifinda degerler almaktadir.
Ortalama zemin hakim titresim periyodunu 0.48 sn
olarak vermek miimkiindiir. Caligma alan1 genelinde
2'nin Gistlinde yiiksek biiyiitmeler goriilmektedir.

DEPREM DURUMU

Golbast ilgesinin yerlesim alani Tiirkiye Deprem
Bolgeleri Haritasi'na (1996) gore 1. derecede deprem
bolgesinde yer almaktadir. Tarihsel deprem kayitlari,
DAF'nin farkli boliimleri {izerinde son ylizyildir
biiyiik yikic1 depremlerin gelismedigini, dolayisiyla
fay zonunun gelecekte yikici depremlerin riski altinda
oldugunu gostermektedir. DAF'in Tiirkoglu-Golbasi
kirig1 boyunca da 1513 yilindan bu yana biiyiik ve
yikict bir deprem olmamigtir (Demirtag ve Iravul
2004). Bu verilere gore Golbasi-Tiirkoglu fay:
lizerinde ve civarinda gelecekte biiyiik ve yikicl
deprem riski altinda oldugu sonucuna varilmaktadir.
Bu bilgiler 1s18inda ¢aligma sahasi ve gevresinin
depremsellik ve Poisson olasilik dagilimi ile deprem
tehlike analizi yapilmistir.

Bu amagla, calisma alani merkez olmak
tizere 100 km'lik yaricap i¢inde (Richter 1935;1958)
(36.49-38.80)K — (36.89-38.75)D koordinatlar
arasinda kalan bolgede 1900-2006 yillar1 arasinda
meydana gelmis depremler temel alinmistir. Poison
olasilik dagilimi ile, ¢caligma alaninda olabilecek 6.0
biiyiikligiinde bir depremin doniis periyodu 79 yil,
5.0 biiyiikliiglinde bir depremin doniis periyodu ise 8
yildir.

Bunun yaninda 6.5 biyiikligiindeki bir
depremin 10 yil igerisinde olma ihtimali %8.7 iken,
standart bir yapinin émrii olarak diigiiniilebilecek 50
yillik bir zaman diliminde 6.0 biyiikligiinde bir
depremin olma ihtimali ise %76.6 olarak
belirlenmistir.
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Ayrica ivme azalim iliskileri kullanilarak yapilan
yatay yer ivmesi hesaplamalarinda (Sekil 10), caligma
alanima 1 km uzakliktaki cizgisel kaynak (DAF)
iizerinde 14.06.1964 tarihinde olusmus (38.13K-
38.51D, Ms=6.0) depremi kaynak kabul edilmistir
(Sekil 12). Buna gore Ms=6.0 biiyiikliigiindeki
depremin, ¢aligma alaninda olusturacagi ivme degeri,
“Ozg¢ep 2005 Zemin-Jeofizik Analiz” programindaki
ivme-azalim iliskisi formiilleri kullanilarak 0.22 g
bulunmustur.

Ivme azalim iliskilerine gére gdzlenen pik yatay yer
ivmesi (PHA) degerleri kayalik zeminlerde yaklagik
%40 daha kiiciik ve yaklasik %40'da yumusak
zeminlerde tahmin edilenlerden daha biiytktiir
(Ozcep ve Giindogdu 2004). Calisma alam ve
cevresindeki zeminler gevsek zemin Ozelliginde
oldugundan bir deprem sirasinda olusacak ivmeler
gevsek zeminlerde (Ozgep ve Giindogdu 2004) %40
daha fazla biiyiiyecek ve 0.22 g degeri %40 artisla
yaklasik 0.30 g olacaktur.

W

POLAT

onl gLBISTAN

GOkt TS ThL 4 ¥y
0 -
L fresun (‘r._l B..... wL)y e —— -

MENTACRT 8™
s il
7’ - KAHRA \l AN M ﬁ .
==/ 0o ;/‘\ ZPEID
= darc

/! | of 13
- ./ Q =
- ‘"‘.‘::;,‘.yr v/

Yavuze

BARAJ

05.05. 158

Q

Sismik Kayna
14.06.1964 Ms=6)

S
e

Sekil 10. Inceleme sahasi merkez olmak iizere 100 km'lik yarigap icindeki aktif kiriklar ve gizgisel ve/veya noktasal sismik

kaynaklarin dagilimi (Saroglu vd. 1987).

Figure 10. The distribution of active fault and/or linear seismic sources in a radius of about 100 km. (The investigated area is in the

center of the circle) (Saroglu et al.1987).

54



Dogu Anadolu Fay Zonu Uzerinde Yer Alan Golbasi (Adiyaman) Yerlesim Alanindaki Zeminlerin Jeoteknik Ozellikleri ve Degerlendirilmesi

CALISMA ALANININ YERLESIME
UYGUNLUK ACISINDAN
DEGERLENDIRILMESI

Golbast ilgesi smmirlart igerisinde, miihendislik
Onlemleri alinmasi zorunlu alanlar olarak iki ayn
onlemli alan belirlenmistir. Aliivyal ¢dkellerin
gbzlendigi bolgeler “Gnlemli alanl (OA1)” ve
bataklik ¢okellerinden olusan bolgeler ise “Onlemli
alan2 (OA2)” olarak siniflandirilmistir (Sekil 11).
Onlemli alan-1, Gélbast ilgesi sinirlarn igerisinde
alivyon alanlardan olugmakta olup, Yerlesime
uygunluk haritasinda “OA1” simgesiyle
gdsterilmistir (Bkz. Sekil 11).Golbasi ilgesinde OA1
ile gosterilen alanlarda yapilan jeoteknik

degerlendirmeler sonucunda, yeralt1 suyu seviyesinin
yiiksek oldugu, bunun yaninda 6zellikle kumlu, ¢akillt
alanlarda orta dereceli bir sivilasma riskinin
bulundugu ve bu alanlarda yiizeyde hasar meydana
getirebilecek sivilagmalarin  gergeklesebilecegi,
zemin biiylitme degerlerinin diisiik oldugu, tasima
giicli degerlerinin izin verilebilir dl¢iilerde oldugu,
zeminlerde oturma ve sisme riskinin olmadigi, SPT-N
degerlerinin yiiksek oldugu gortilmiistiir. Genelde tim
bu degerlerin olumlu ¢ikmasina ragmen yeralt1 suyu
seviyesinin yiiksek olmasi, alitvyonun yap1 ve doku
itibariyle zemin kategorisinde olmasi, orta derecede
stvilagma riski olan seviyelerin varlifi ve Golbast
ilgesinin birinci derece deprem bolgesinde yer
almasindan dolay1 bu bolgeler, énlemli alan 1 (OA1)
olarak degerlendirilmistir.

Onlemli Alanlar-1 (OA1); Galbast (Adivaman) beldest simrlan igensinde Vs oot VR 2
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Sekil 11. Caligma alaninin miihendislik, yerlesime uygunluk ve dokiimantasyon haritasi

Figure 11. Engineering, suitability for the settlement and documentation map of the study area
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Onlemli alan-2, Gélbas1 belediyesi kuzey
batisindaki bataklik alanlardan olusmaktadir.
Yerlesime uygunluk haritalarinda OA2 simgesi ile
gosterilmistir (Bkz. Sekil 11). Bu alanlarda yeralti
suyu seviyesinin yiizeyde olmasi ve killi malzemenin
fazlaligi, bu alanlara bataklik ozelligi
kazandirmaktadir. Ayrica bu alanlarda yapilan
sondajlardan yeralti su seviyesinin yliksek oldugu,
tagima giicii degerlerinin ve SPT-N degerlerinin diisiik
(SPT-N degerleri<10) oldugu ayrica yapilan
konsolidasyonlu oturma analizlerinde izin verilebilir
miktarlarin tizerinde oturmalarin olusabilecegi tespit
edilmistir.

SONUC VE ONERILER

Bu caligmada Golbagt ilgesinin yerlesim alaninin
jeolojik-jeoteknik oOzellikleri ayrintili olarak ortaya
konularak, ilgenin yerlesime uygunluk durumunun
degerlendirilmesi yapilmistir. Buna gore, Golbast
ilgesi simirlart igerisinde, iki ayr1 miihendislik
onlemleri alinmasi gereken alanlar belirlenmistir.
Bunlar aliivyon ¢okellerin gozlendigi dnlemli alanl
(OA1) ve bataklik alanlardan olusan &nlemli alan2
(OA2) olarak smiflandirilmistir. OAL1 ile gosterilen
alanlar planlama asamasinda, yerlesim agisindan
birinci oncelikli alan olarak degerlendirilmesi
onerilmektedir. Parsel bazinda yapilacak sondajl etiit
calismalarinda ise OA1 ile gosterilen alanlarda, tiim
yapilagmalarda parsel bazinda yapilacak etiitlerde,
zemin tanimlamalart ve jeoteknik hesaplamalar
ayrmtili olarak verilmeli, uygun temel tipi ve derinligi
icin Onerilerde bulunulmalidir. Ayrica deprem
etkisinde yap1 hasarlarinin en aza indirilmesi amaciyla
bu alanlarda radye temel tipi 6nerilmektedir. Bununla
birlikte orta derecede sivilasma potansiyeli olan ve
sivilasmadan kaynaklanan zemin hasarlarinin
yizeyde etkisi goriilmesi muhtemel alanlarda
stvilasmaya karst dayanikli yapi insast (Yapinin
temelini olusturan yapt elemanlar1 sivilagmanin
etkilerini karsilayabilecek sekilde tasarimlanir)
yapilmali veya zemin iyilestirmesi yapilmalidir.
Calisma alani igerisinde su ve kanalizasyon borusu vb.
gibi gdmiilii hafif alt yap1 elemanlarinin sivilagmadan
zarar gérmemesi veya hasari en aza indirilmesi i¢in
borularin stvilagsmadan kaynaklanan yanal hareketleri
ve yer degistirmeleri karsilayacak diizeyde esneklige
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sahip baglantilarla birlestirilmesi tercih edilmelidir.
Ayrica yer hakim titresim periyotlar1 ve yer
biiylitmeleri yapt durumuna gore ayrintili olarak
hesaplanmalidir.

OA2 ile gosterilen bataklik alanlar iizerinde
herhangi bir yapilasma mevcut degildir. Bu
alanlarmin ¢ayir niteliginin korunarak, planlama
asamasinda yesil alan olarak degerlendirilmesi
Onerilir. Planlama asamasinda yerlesim agisindan en
son olarak degerlendirilmelidir. Parsel bazinda
yapilacak sondajli etiit ¢aligmalarinda ise OA2 ile
gosterilen bu alanlarda yapilagsmaya gidilmesinin
zorunlu oldugu durumlarda, her katli bina i¢in parsel
bazinda zemin etiitlerinin istenmesi ve ayrica yiizey
ve cevre drenaji mutlaka yapilip, batak balgik
kesimler tamamen kurutulduktan sonra uygun ingaat
ve zemin iyilestirme teknikleri kullanilarak, dogacak
risklere karsi tedbirler alinmali ve uygun yapilagsma
kosullar1 belirlenmelidir.

EXTENDED SUMMARY

This study includes the results of the geological-
geophysical investigations in addition to geotechnical
studies in the Golbasi (Adiyaman) municipality area,
which is inconvenient as a settlement area.
Lithological units in the investigated area commonly
include Quaternary alluviums and swamp sediments.
Alluvium, which is composed of clay, silt, sand and
gravel materials, is observed as fine-grained material
on the surface downwards, and the density of coarse-
grained material is increasing. The aim of the field
investigation was to determine lithologic borders and
tectonic lines in order to establish the stratigraphic
relations of the geological units. Thus, a 1/2000 scaled
map was drawn. In order to determine the engineering
characteristics of the lithologic units, 21 geotechnic
boreholes with different depths between 15.00 m and
25.00 m, and with a total length of 343.55 m, were
drilled, Moreover, seismic reflection measurements
were made at 10 different points. Standard penetration
tests were dome at each 1.5 m, the penetration
resistance of the ground was determined and
disturbed samples were taken from the boreholes.
Disturbed and undisturbed samples obtained from the
study area were analyzed in the Ilbank soil and rock
mechanic laboratory. As a result of the geotechnical
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data which was obtained from the study area, due to
the analysis of bearing capacity, liquefaction and
consolidation, the investigated area has been
evaluated for suitability for urban settlement. These
areas were classified as OAl including alluviums and
as OA2 including swamp sediments.
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