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Abstract

The occurrence and development of reefal carbonates depend on biological activity and depositional
conditions. Besides of fossil assemblages, it is also critical to determine depositional parameters of
environment such as sea level change, substratum or clastic input. This study is realised on an important
reefal carbonate units as known the Kaplankaya and Karaisali formations in the Degirmencay locality of
Mersin Province, Mediterranean. In this study, the ostracod and foraminifer assemblages were determined
in the samples collected from reefal carbonate units of the Early-Middle Miocene age. The base of the
investigated area consists of Upper Cretaceous ophiolite and Upper Cretaceous-Palacocene ophiolitic
mélange. These units are unconformably overlain by Miocene sediments. This study determine ostracod
and foraminifera assemblages of the Early-Middle Miocene reefal carbonate system. While abundance
ostracod species were observed at the reefal carbonate levels, also a few planktonic foraminifer species.
As a result of paleontological studies, 12 genera and 15 species from Ostracoda, 3 genera and 3 species
from planktonic foraminifera have been determined. The Ostracoda species (Aurila soummamensis,
Hemicyprideis villandarutensis), and planktonic foraminifer species (Globigerinoides trilobus,
Globoquadrina dehiscens and Orbulina universa) point out that these reefal carbonates deposited at the
Early-Middle Miocene time interval.
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Ostracoda and Foraminifera Assemblages of the Lower-Middle Miocene Reefal Carbonates within the Degirmengay
Area, NW Mersin/S Turkey

Degirmencay Bolgesindeki Alt-Orta Miyosen Resifal Karbonatlarin Ostrakod ve
Planktonik Foraminifer Toplulugu, KB Mersin/G Tiirkiye

Oz

Resifal karbonatlarin olusumu ve gelisimi biiyiik 6l¢tide biyolojik aktivite ve ¢okelme ortam kosullarina
baglidir. Bu nedenle resifal karbonatlarin olugum ve gelisimini anlayabilmek icin fosil toplululugunu
ortaya koymak, ¢okelme ortam kosullarini yansitan deniz seviyesi, deniz tabani ve klastik girdisini bilmek
kadar 6nemlidir. Bu ¢alisma Akdeniz’de 6nemli bir resifal karbonat sistemi olan Kaplankaya ve Karaisalt
Formasyonlari iizerinde yiiriitiilmiistiir. Calisma bolgesi Mersin ili’nin kuzeybatisindaki Degirmencay
ilcesinin gevresinde yer almaktadir. inceleme alaminin tabam Ust Kretase ofiyolitleri ve Geg Kretase-
Paleosen yasli ofiyolitik melanjden olusmaktadir. Bu birimler uyumsuz olarak Miyosen c¢okelleri
tarafindan ortiiliir. Bu ¢alismada, Erken-Orta Miyosen resifal karbonat sisteminin ostrakod ve foraminifer
topluluklart belirlenmistir. Bu ¢alismalarin sonucunda resif diizeylerinde tespit edilen ostrakod igeriginin
planktonik foraminifer icerigine gére daha fazla oldugu gozlenmistir. Paleontolojik ¢alismalar sonucunda,
ostrakodlardan 12 cins ve 15 tiir, planktonik foraminiferlerden ise 3 cins ve 3 tiir tespit edilmistir.
Ostrakodlardan Aurila soummamensis ve Hemicyprideis villandrautensis ve planktonik foraminiferlerden
Globigerinoides trilobus, Globoquadrina dehiscens ve Orbulina universa gibi tiirler bu resifal
karbonatlarin Erken-Orta Miyosen zaman araliginda ¢okeldiklerini gostermektedir.

Anahtar Kelimeler: Ostrakod, Foraminifer, Resif, Erken-Orta Miyosen, Adana baseni, Tiirkiye

1. INTRODUCTION

Miocene coral reefs are common in the Neogene
sediments in the Mediterranean region. These reefs
include rich faunal assemblages and represent the
reefs complexes in the Antalya, Mut, Adana,
Iskenderun-Hatay basins. These sediments have
been studied for several researches in different
areas: the Antalya Basin [1]; the Mut Basin [2-4];
the Adana Basin [5-9] and the Iskenderun-Hatay
Basin [10]. This study was conducted on the
Lower-Middle Miocene reefal carbonates in the
Adana Basin around Degirmencay village (NW
Mersin-S Turkey) (Figures 1 and 2). The Miocene
Gildirli, Kaplankaya and Karaisali Formations,
unconformably overlie Paleozoic and Mesozoic
units (Figure 3). Early to Middle Miocene reefal
limestone-of the Karaisali Formation extends in a
parallel zone to the southern of Taurides
Mountains in the Adana Basin. The Karaisal
Formation was deposited on the pre-Miocene — w
topographical highs and influenced by relative sea-

level changes [8,11]. The Karaisali reefal

carbonates show lateral and vertical facial e

transition to the Kaplankaya and Gildirli ~Figure 1. Location map of the study area and
Formations at the base. main Miocene basin [from 8].
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The understanding of both occurrence and
development of a reef is very important to
determine characteristics of  depositional
environments. Because carbonate-shelled organism
are more easily affected by any changes in
depositional condition such as sea level change,
antecedent topography or clastic input [8,10,12].
The micropaleontological studies of reefal carbonate
and related to other deposits are limited. The
assemblages of planktonic and bentonic foraminifera,
ostracods and mollusc fauna of these sequences were
identified by previously researches [5,13-17].

This paper focuses to determine ostracod
assemblages, and to obtain some stratigraphical
and palacoenvironmental data of the study area.

2. GEOLOGICAL SETTINGS

The stratigraphic record of the Adana Basin starts
with Paleozoic basement rocks, including Permo-

34°26'E
|

34°28'E 34°30E
| |

34°32'E
I

Giildemin DARBAS, Murat GUL

Carboniferous strongly folded limestone and
dolomite, and have widespread distribution in the
northern part and localized distributions in the
northeastern-eastrean part of the study area [18,19]
(Figures 2 and 3).

In the study area, the Mesozoic rocks are
represented by the Triassic Karagedik Formation
(sandstone, conglomerate); the Jurassic-Cretaceous
Cehennemdere  Formation  (limestone  and
dolomite); the Upper Cretaceous Yavca Formation
(clay-sandy  planktonic  foraminifera-bearing
limestone, calciturbidite); the Upper Cretaceous
Mersin Ophiolite (harzburgites, mafic-ultramafic
cumulates, alkaline and tholeiitic basalts) and the
Upper Cretaceous-Paleocene Findikpinar1 Melange
(gabbro, serpentinized peridotite, pyroxenite and
sedimentary  blocks of mostly limestone)
[18,20-22] (Figure 2).
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Figure 2. General geological map [8]
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The Tertiary sequence of the Adana Basin can be
subdivided into the six formations (Figure 2). The
Gildirli Formation composed of terrestrial
conglomerates,  sandstones,  siltstones  and
mudstones is placed at the bottom of Neogene
basin. Fossils have not been found within this
formation up to now. According to its
stratigraphical position, the age of Gildirli
Formation probably ranges from the Oligocene to
earliest Miocene (Aquitanian) [23].

The Gildirli Formation passes upwards which
laterally into the shallow marine the Kaplankaya
Formation and is concordantly overlain by the
reefal Karaisali Formation. These formations were
deposited at the paleotopographic high and the
marginal parts of the Adana Basin, while the
Cing6z and Giiveng formations were deposited in
deeper parts of the basin in Early-Middle Miocene
time interval [24]. The Kaplankaya Formation
concordantly overlies the Gildirli Formation and
was deposited in the late Burdigalian-earliest
Langhian [25,26].

The Kaplankaya Formation displays lateral and
vertical transitional contacts with the reefal
Karaisali formation [5,22]. The age of the
Karaisali Formation ranges from Burdigalian to
Langhian [5]. The turbidite sequence of the Adana
Basin is represented by the Cing6éz Formation
which was described by Yetis [27] and Unliigeng
and Demirkol [28]. This formation has a
remarkable lobate geometry characterized by a
large lobe to the East and a smaller lobe to the
West [9,29,30]. The age of the Cing6z formation
was determined as Langhian-Serravallian based on
planktonic foraminifer contents [25]. The Giiveng
Formation evolves to deeper part of submarine
fans of the Cingdz Formation during the Langhian-
Serravallian interval [25]. Likewise these units
passed up into the fluvial sediments of the Kuzgun
Formation. The Kuzgun Formation (Tortonian) is
characterized by fluvial, deltaic and shallow
marine conditions and overlies the Giiveng
Formation with low angle unconformity. This
formation is subdivided into three members: such
as the Kuzgun, Salbag Tuff, and Memisli Members
[18,27]. The Kuzgun Formation is overlain by the
Handere Formation (Late Miocene-Pliocene)
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[27,32]. Handere Formation consists of fluvial
sediments and shallow marine sediments
(sandstones and mudstones with conglomerates).
A few layers of gypsum-bearing mudstones occur
in the western part of Adana basin. Gypsum level
as the Gokkuyu Gypsum Member of the Handere
Formation has been reported by Yetis [27]. The
Handere formation is unconformably covered by
Quaternary aged alluvium, terrace conglomerates
and caliches [18,27].

3. MATERIAL AND METHODS

The study area is located 20 km north-west of
Mersin and 5 km north-east of Findikpinari town
and around the Degirmencay:1 village (Figure 1).
In this study, six sedimentary logs were measured
from Miocene reefal carbonates levels and the
ostracod and foraminifera content of the reefal
carbonate was identified.

For identify planktonic foraminifers and ostracods,
100 g of rock material were washed through
100 and 150 mm mesh sieves. Fossils were picked
up residue materials under the stereomicroscope.

4. RESULTS

4.1. Stratigrapic Measured Sections and

Ostracod Assemblages

Six stratigraphic sections were measured to
describe the lateral and vertical changes in the
Miocene reefal carbonates and alternation
claystones (Figure 4).

The first log starts from the bottom part of the first
reef level. The basement of the first log is
represented by very weathered serpentinized the
Findikpmart Melange. The sediments of the
Gildirli Formation consisting of red colored, clast
supported, pebbly conglomerates as five meters
unconformably overlie the basement rocks. These
continental deposits were observed only at the
bottom levels of the first log. The Gildirli
Formation vertically passes into the Kaplankaya
Formation and consists of fossil and ophiolithic
fragment bearing pebbly to granular conglomerates
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and sandstone, approximatelly ten meter thickness
in shallow marine environment. Then, claystone of
the Kaplankaya formation comes over these
sequences and alternates with the fossiliferous fine
grained sandstones and sandy limestone. The
upper levels of the first log includes the sediments
of the Karaisali Formation consisting of exactly
red algae, coral and benthic foraminifera bearing
reefal limestone).

Four paleontological samples were collected from
the first log. Fourth sample of these include
ostracod fauna: Six species belonging to six genera
of ostracods were identified (Figure 5): such as
Hemicyprideis villandrautensis, Paracypris polita,
Thalmannia  hodgii; Sagmatocythere sp.
Leptocythere sp., Propontocythere sp.

The second log was measured to start from a
claystone layer of the third reef level. This
claystone belonging to the Kaplankaya Formation
includes pelecypoda, benthic and planktonic
foraminifers and fossiliferous sandstone interval.

Giildemin DARBAS, Murat GUL

These sediments continue toward the northwest
unchanged and overlain by deposits of the
Karaisali Formation (contains thick to very thick
bedded pelecypoda gastropoda limestone)

Six paleontological samples were collected from
the second log (Figure 5). Four ostracod and four
planktonic species were determined within these
samples: Hemicyprideis villandrautensis,
Ruggieria tetraptera tetraptera, Paracypris polita,
Thalmannia hodgii, Neomonoceratina mouliana
from ostracods and Globigerinoides trilobus,
Globoquadrina dehiscens, Globigerinella obesa,
and  Orbulina  universa  from  planktonic
foraminifers.

The third, fourth and fifth logs were measured
from the fourth reef level. The third log includes
clastic units of the Kaplankaya Formation

(medium to thin bedded limestone, claystone and
fifty-centimeter thickness Ostrea build-ups at the
bottom).
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Figure 4. Measured stratigraphical section of the study area
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Two samples have been taken from third log
(Figure 5). Eleven ostracod species and a
planktonic foraminifera were identified within
samples taken from the third log: Aurila
soummamensis, Hemicyprideis villandrautensis,
Paracypris polita, Thalmannia hodgii, Krithe sp.,
Cushmanidea elongata, Neomonoceratina
helvetica, N. mouliana and Globigerinoides
trilobus.

The fourth log was measured to start uppermost
part of the very weathered serpentinized ophiolitic
mélange units. It is represented by the Kaplankaya

Formation with pelecypods, gastropods, echinoids,
red algae claystone bearing fine grained sandstone
alternations at the base and the Karaisali
Formation (the reefal limestone) at the top.

Five samples were taken from fourth log and only
one sample has fossil (Figure 5). Nine species of
ostracods and a planktonic foraminifera species
were determined within these sediments: Aurila
soummamensis, Hemicyprideis villandrautensis,
Neomonoceratina mouliana, Paracypris polita,
Thalmannia hodgii, Leptocythere sp.,
Sagmatocythere sp. and Callistocythere sp.

SPECIES 1.LOG [2.LOG [3.LOG [4LOG [6.LOG
Aurila soummamensis X X X
Hemicyprideis villandrautensis X X X X
Hemicyprideis sp. X X
Paracypris polita X X X X X
w Cushmanidea elongata X X
g Krithe sp. X
(é Neomonoceratina helvetica X
E Neomonoceratina mouliana X X X X
8 Thalmannia hodgii X X X X
Ruggieria tetraptera tetraptera X X
Cytherella sp. X
Leptocythere sp. X X
Sagmatocythere sp. X X X
Propontocypris sp. X
Callistocythere sp. X X
7 2]
E Globigerinoides trilobus X X
E Globoquadrina dehiscens X
é Globigerinella obesa X
E Orbulina universa X

Figure 5. Distribution of ostracod and planktonic foraminifer in the logs

The fifth log similar to the fourth log overlies
ophiolitic mélange units. It starts with gastropod,
pelecypod, echinoid claystone and ophiolite
fragments  bearing  fine-grained  sandstone
alternations (the Kaplankaya Formation). The
reefal carbonates of the Karaisali Formation are
located at the upper parts of the log. The fifth log
was studied only sedimantological characters of
the reefal carbonates.

The sixth log was measured from the last reef
level. The fine-grained and fossiliferous sandstone
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deposits of the Kaplankaya Formation are
observed at the lower part of the sixth log. These
clastic deposits gradually pass into the thirty
meters reefal limestone (the Karaisali Formation).

Two samples have been taken from the sixth log
(Figure 5). Aurila soummamensis, Hemicyprideis
villandrautensis, =~ Neomonoceratine  mouliana,
Paracypris polita Ruggieria tetraptera tetraptera,
Sagmatocythere sp. and Callistocythere sp.
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4.2. Ostracod Analysis

Twenty paleontological samples were analized in
this study and six of them contain ostracod fossils.
The ostracod specimens are well preservation.
Fifteen species belonging to 12 genera from
ostracod were recognized (Figure 6). Five species
were left open nomenclature, due to scarcity. The
distribution of the species within the logs is given
in shown in Figure 5. The faunal content is
characterized by Thalmannia (34%),
Hemicyprideis (25%), Aurila (14%), planktonic
foraminifer (10%), Neomonoceratina (4%) and
Paracypris (4%) The remaining taxa are scarcely
represented, making up only 9% of the total
population (Figure 7).

Figure 6. Electron microscopy (SEM) images of
the Ostracods

a. Propontocypris sp. (outside view of left valve)
b. Krithe sp. (outside view of right valve) c.
Thalmannia hodgii (Brady)(outside view of left
valve) d. Thalmannia hodgii (Brady) (outside view
of right valve), e. Aurila soummamensis Coutella
& Yassini (outside view of right valve) f. Aurila
soummamensis Coutella & Yassini (outside view
of right valve), g. Hemicyprideis sp. (outside view
of left valve) h. Neomonoceratina helvetica
(Oertli) (outside view of left wvalve), j.
Neomonoceratina mouliana (Sissing) (outside
view of left valve), k. Leptocythere sp. (outside
view of right valve),
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Figure 7. Qualitative fossil analyse of the all
samples

4.3. Biostratigraphy

In the following paragraphs, the geographical and
stratigraphical distributions of all the ostracod
species were given in alphabetical order.

Aurila soummamensis Coutella and Yassini has
been found middle Miocene of Adana [36]; Early
Miocene of Antakya [37]. Early Miocene of
Mersin [38]; Burdigalian-Langhian of
Gozne-Mersin [16]; and Early-Middle Miocene of
Kahramanmaras [35].

Hemicyprideis villandrautensis Moyes has been
identified in the Aquitanian of France [38],
Burdigalian of Gozne-Mersin  [16], and
Early-Middle Miocene of Kahramanmaras [35].

Thalmannia hodgii (Brady) has been observed in
the  Burdigalian-Langhian of Mut [39];
Burdigalian-Serravallian  of  Antakya [37];
Tortonian of the Adana Basin [39].

Neomonoceratina helvetica (Oertli) has been
found in the Burdigalian-Langhian of Antakya
Basin [37], Neogene of the Turkey [40]. and
Burdigalian-Langhian of Karsant1 [41].

Neomonoceratina mouliana (Sissingh) has been
found in the Middle-upper Miocene of South
Aegean Islands [47]; end of Burdigalian-Langhian
of Mut Basin [41]; Late Burdigalian-Early
Langhian [45]; Upper Miocene of Adana [44].
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Paracypris polita Sars has been identified in the
end of Burdigalian-Langhian of Mut basin [41];
Burdigalian-Early Langhian of Mersin [16];
Serravallian of Antakya [37]; Upper Miocene-
Pliocene of Tarsus-Mersin [17].

Cushmanidea elongata (Brady) has been
determined Tertiary-Recent of Algeria [48];
Tortonian-Messinian [49]; Upper Miocene of
Adana [44].

Ruggieria tetraptera tetraptera (Seguenza) has
been found in Upper Miocene of Tunisia [46];
Langhian of Antakya [37]; Upper Miocene-
Pliocene of Adana [43].

The biostratigrahical interpretation according to
the age of ostracod and planktonic foraminifer
assemblages in previous studies was evaluated as
early-middle Miocene by the presence of
Hemicyprideis  villandrautensis and  Aurila
soummamensis from ostracod and Globigerinoides
trilobus, first occurence of Orbulina universa and
Globoquadrina  dehiscens  from  planktonic
foraminifers [16,35,37,38,50].

4.4. Palaeoenvironmental Interpretation of the
Study Area

The environmental interpretation of the study area
was constructing mainly on the ostracod and
planktonic foraminifera fauna and lithological
characteristic of the Degirmengay1 reef complex.
The reef complex consists of some bioclastics
deposits of the Kaplankaya formation mainly
composed of benthic foraminifera, ostracods and
very few planktonic foraminifera, molluscs and
limestones of the Karaisali Formation including
coral, red algae, large benthic foraminifera.

The study area is the southern part of the Adana
Basin, identified microfauna was obtained from
fine grained sand-silty-claystone of the
Kaplankaya-Karaisali Formation boundary.

In this research, fifteen ostracod species were
obtained from the study area and these
assemblages are widely distributed in the modern
shallow waters of Mediterranean. Taking into
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account of paleoecological characteristics of
ostracods, the study area referred to littoral
environments, mainly represented by
Hemicyprideis, Thalmannia, Aurila, Cushmanidea
and  Paracypris  species, and infralittoral
environments, represented by the Thalmannia,
Neomonoceratina,  Krithe and Propontocypris
[51-53].

The Kaplankaya Formation was deposited under
the coastal-shallow marine condition, and the
Karaisali Formation was formed in the littoral
environmental condition including tidal flat as a
reefal product [5,7,18]. Yetis and Demirkol [18]
supposed that take into consideration the
transitionally lateral and vertical relationship
contact of the Early-Middle Miocene Kaplankaya
and Karaisali Formation, it can be said the
Kaplankaya Formation deposited in the shallow
part of the Miocene  marine  filled
palaecotopographical depressions, also during this
time, the high hill as resting under the marine
became suitable to live reefal organism and the
Karaisali Formation was formed in this area.
According to micropalentological analysis from
the Degirmengay1 reefal units may be product of
two major environments: back and front of the reef
(Figure 8).

Pelecypoda

and Gasiropoda
0 ; assemblages
W Propontocypris
0
g Leplocythere
g Neomonoceratina
B Thalmannia Aurila
< ad Hemicyprideis
% | Plankionic Cushmanidea
@ | foraminiers Coraland Paracypris
L red aigae Thalmannia

assemblages

ey g g |
= i / N i s N -
u SEALEVEL / 4 o =
2 . CARBONATE PLATFORM <] Z < 3
F4 % & 5 & 8 I 2
S € SHALLOW 7190 8 |€ |3
€ - (10-30 m) El € |¢ <
2 |¢—pepp—y | REF [ PO 5l 3 |z
u (3080 m) €— (Back Reel) —>

Figure 8. Disribution of the fossil assemblages of
areef (modified from Unal [55])

Hemicyprideis (80%) and Thalmannia (19%) are
the dominant genera of the first log (Figure 9).
According to this fauna it can be suggested that
this sequence deposited in the back of the reef.
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B Thalmannia
® Hemicyprideis H Aurila
® Thalmannia = Hemicyprideis
= Others m Krithe
® Others
Figure 9. Qualitative fossil analyse of log number 1 ~ Figure 11. Qualitative fossil analyse of log
number 3
According to this fauna it can be suggested that
this sequence deposited in the back of the reef.
The planktonic foraminifer content of the second ® Thalmannia
log was determined as a percentage relatively high
(64%), besided that it was calculated frequency of ® Neomonoceratina
the genus Thalmannia and genus Cushmanidea N
. . = Hemicyprideis
respectively (12%) and (10%). So, it can be
accepted that the second log is a in front of the reef = Sagmatocythere
deposits (Figure 10
P (Fig ) m [ eptocythere
u Others
® Planktonic
Foraminifers Figure 12. Qualitative fossil analyse of log
® Thalmannia number 4
= Cushmanidea
u Others ® Aurila
® Hemicyprideis
= Thalmannia
Figure 10. Qualitative fossil analyse of log m Neomonoceratina
number 2
m Others

Thalmannia (34%), Hemicyprideis (30%) and
Aurila (20%) were dominated species in the third
log. In the fourth log, genus Thalmannia was
determined in the high percentage (73%). Aurila
(40%) and Hemicyprideis (35%) were common
genera in the sixth log. According to fossil content
of the third, fourth and sixth logs, it can be
estimated these sequences were deposited under
the back of the reef condition (Figures 11-13).
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Figure 13. Qualitative fossil analyse of log
number 5

5. CONCLUSION AND DISCUSSION

Miocene carbonate systems composed of three
supercyles whole Mediterranean according to Haq
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et al. [54]: TB1 (Chattian and the most of
Aquitanian:  21-30 My), TB2 (uppermost
Aquitanian, Burdigalian-Langhian and
Serravallian: 21-10.5 my) and TB3 (Tortonian to
Recent). Lithologic and paleontological analyses is
revealed the Karaisali reefal carbonates
corresponded to other Mediterranean Miocene
reefal complex as faunal and facies characteristics
and their stratigraphical positions. The Karaisali
reefal carbonates and associated sediments in the
study area were evaluated in the TB2 supercycle
and under high sea level and warm climatic
conditions in the Early-Middle Miocene time
according to Haq et al, 1987.

The stratigraphical classification of an Early-
Middle Miocene age for the reef complex can be
supported mainly by the presence of
Hemicyprideis  villandrautensis  and  Aurila
soummamensis from ostracod and Globigerinoides
trilobus, Globoquadrina dehiscens and Orbulina
universa from planktonic foraminifers.

Take into the paleoecological characteristics of
ostracods and planktonic foraminifers, the study
area is represented by mainly back and front of the
reef in neritic environment (Hemicyprideis,
Thalmannia, Aurila, Cushmanidea and Paracypris
species) (Figure 7).
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