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Abstract

In this study, a total of 300 samples either collected from 13 measured sections or as spot sample from 7 stratigraphic ho-
rizons have been investigated for their ostracoda assemblages. 22 species, 11 of which already known, eight yet unnamed, 2
new species and 1 new subspecies belonging to 8 brackish and freshwater genera have been identified.

Five different ostracoda biozones have been recognized considering the stratigraphic and geographic distribution of ostra-
coda fauna in the measured sections. These are from bottom to top: Zone Al- Cyprideis pannonica-Cyprideis torosa Zone, Zone
All- Limnocythere sp.l-Paralimnocythere sp. 2 Zone, Zone Alll-Cyprideis sp.l Zone, Zone AIV-Cyprideis tuberculata-
Cyprinotus salinus Zone and Zone AV-Xestoleberis sp.-Cyprideis sublittorallis Zone. Zones Al, All, AIIl and AIV are cha-
racterized in the Pannonian stage but Zone V in the Pontian stage.

The results are both correlated and supported with the other fauna and flora groups (benthic foraminifera, microvertebrate,
microgastropoda, spors and pollens) which confirm the identification and separation of Pannonian (Early, Middle, Late) and
Pontian stages in the studied material.
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Bu calisma ile, 13 élgiilii stratigrafi kesiti ile 7 nokta lokaliteden alinan toplam 300 érnekde, 8 adet aci ve tatlisu ostrakod

cinsine ait, 11'si bilinen, &8 adedi isimlendirilememis, ikisi yeni tir ve biri deyeni alttir olmak iizere toplam 22 tir tamimlan-
mustir.

Olciilii ve genellestirilmis stratigrafi kesitlerine bagl olarak bes ayri ostrakod biyozonunun varhigi ortaya konulmustur.
Bunlar alttan iiste dogru: Zone AIl- Cyprideis pannonica-Cyprideis torosa Zonu, Zon AU-Limnocy there sp.l-Paralimnocythere
sp. 2 Zonu, Zon Alll-Cyprideis sp. 1 Zonu, Zon AIV-Cyprideis tuberculata-Cyprinotus salinus Zonu and Zon A V-Xestoleberis
sp.-Cyprideis sublittorallis Zonu. Al, Ali, Alil ve AIV zonlari Pannoniyen kati icerisinde, Zon V ise Ponsiyen kati icerisinde
yer almaktadir.

Pannoniyen katinin alt kronostratigrafik boliinmesi baglica ostrakod faunasina bagl olarak gerceklestirilmistir. Sonuclar,
saptanmis diger fauna ve flora gruplar: (bentik foraminifera, mikroomurgali, gastropoda, spor ve pollen) ile de denestirilmis
ve Pannoniyen (Erken, Orta, Geg) ve Ponsiyen katlart ayirtlanmigtir.

Anahtar Kelimeler: Ostrakoda, Pannoniyen-Ponsiyen, biyostratigrafi, kronostratigrafi, gelibolu yarimadasi, Tiirkiye

INTRODUCTION ' Paratethys bioprovince from Middle Miocene to
Recent (Figure 1). The investigation area is a part of
Along the coasts of Black Sea and Sea of region indicated as 50a-f, according to "Neogene of

Ma.rmar.a (Turkey), some isolated or c'onnected the Mediterranean Tethys and Paratethys stratigrap-
basins lie from west to east. One of them is located hic correlation tables, sediment distribution maps"

in. Ge}ibolu Peninsulg which is oriented in NE-SW (Steininger et al., 1985).
direction. These basins were related to Tethys or



Previous investigations focusing on different
geological aspects ofthe investigation area were car-
ried out by ilhan (1964), Sentiirk (1971), Saltik and
Saka (1971 and 1972), Kellog (1973), Onem (1974),
Onal and Yilmaz (1984), Onal (1984), Erol (1985),
Siimengen et al. (1987), Sentiirk and Karakose
(1987), Siyako et al. (1989), Okay et al. (1990) and
Erol (1992). On the other hand, paleontologic stu-
dies were carried out by Hoernos (1876), Penck
(1917 and 1919), Pfannenstiel (1944), Ternek
(1949), Erguvanh (1954 and 1957), Ulkiimen
(1960), Erol (1969), Erol and Nuttal (1973),
Ozansoy (1973), Onem (1974), Saltik (1974), Taner
(1977, 1981 and 1983), Toker and Erkan (1983),
Stiimengen et al. (1987), Sentiirk and Karakose
(1987), Taner (1994), Unal (1996), Unal and
Tunoglu (1996), Tunoglu and Unal (in press).

The aim of this paper is to determine the Neogene
Ostracoda biostratigraphy and chronostratigraphy of
Gelibolu Peninsula, correlate and compare the data
with that of other Neogene basins of Turkey and
other Paratethys basins developed during the same
time interval.

GEOLOGIC SETTING

In the region, Neogene units rest on the
Oligocene basement units by an angular unconfor-
mity (Figure 2). Middle-Upper Miocene units
comprise two different wunits, namely the
Canakkale Formation (Pannonian) and the
Conkbayin Formation (Pontian). The stratigraphic
names of Stimengen (1987) and Sentirk and
Karakose (1987) are accepted and used in this
investigation.

Canakkale Formation consists of four members;
from bottom to top, the Gazhanedere, Anafarta,
Camrakdere and Bayraktepe Member.

The Gazhanedere member deposited during the
Early Pannonian, consists of claystone, sandstone,
mudstone, marl, clayey liméstone and limestone.
This unit contains ostracoda and micro vertebrate
fossils. Anafarta member, conformably lying on the
Gazhanedere member, is represented by marl, sand-
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Sekil I: Caligma bolgesinin yer bulduru haritast.
Figure I: Location map of the study area.

stone, claystone, conglomerate and tabular sand-
stone. This unit was deposited during the Middle
Pannonian and contains ostracoda and mierover-
tebrate fossils. The Camrakdere member was
deposited conformably on the Anafarta member du-
ring the Middle-Late Pannonian and consists of clay-
stone, marl, conglomerate, thick bedded clayey li-
mestone and mudstone. This member contains ostra-
coda and mierovertebrate fossils too. The last mem-
ber of Canakkale Formation, the Bayraktepe mem-
ber, consists of fossilliferous limestone, sandstone,
conglomerate, claystone and sandy limestone. The
Bayraktepe member was deposited during Late
Pannonian. This unit contains a rich association of
ostracoda, gastropoda and spore and pollen. The
Conkbayin Formation was deposited conformably
on the Bayraktepe member of Canakkale Formation
during Pontian. This formation contains thick marl,
sandstone, mudstone, claystone, conglomerate and
consists of abundant ostracoda and mierovertebrate
fossils.



OSTRACODA BIOSTRATIGRAPHY AND CHRONOSTRATIGRAPHY

BIOSTRATIGRAPHY AND CHRO-

NOSTRATIGRAPHY

The biostratigraphic and chronostratigraphic sub-
division of the Neogene sequence in the Gelibolu
Peninsula is based primarily on quantitative analysis
Jf ostracoda assemblages integrated with data
derived from microvertebrates, gastropoda, spore
and pollen fossils. Comparision of the Neogene
[ithostratigraphic units of the investigation area with
the neighboring regions is given in Table 1.

Five different ostracoda biozones have been iden-
tified based on the distribution of ostracoda species
in the measured sections (Table 2). Four of them (Al,
All, AIIl and AIV) are placed in the Canakkale
Formation and the other one is confined to the
Conkbayin Formation.
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Figure 2: Stratigraphic columnar section of the study
area.

The following brackish water micro gastropoda
association in the Canakkale formation were deter-
mined by Yesim Islamoglu (MTA/General
Directorate of Mineral Research and Exploration of
Turkey): Odostomia pallida minima L. Iljina,
Odostomia insculpta (Mtg) Odontostomia unidenta-
ta pseudoturrita Sacco, Turricaspia aberrans
(Aandrus), Odostamia sp., Caspiohydrobia tamanen-
sis L. Iljina, Pseudamnicola maeotica (Staja) L.
Iljina, Brocchinia sp., Acteocina lajonkaireana
Basterot. This faunal association indicates Late
Miocene age for the unit. Palynologic investigation,
performed by Dr. Ziihtii Bati (TPAO/Petroleum
Cooporation of Turkey) revealed the following
assemblage: Pityosporites ssp., Inaperturopollenites
emmaensis Murriger & Pflug, 1. dubius (R. Potonie
& Venitz) Thomson & Pflung, I.magnus (R. Potonie)
Thomson & Pflug, Compasitae, Monoporopollenites
gramineoides Meyer, Periporopellonites stigmosus
(R. Potonie) Thomson & Pflug, Subtriporopollenites
simplex (R. Potonie) Thomson & Pflug,
Tricolporopollenites kruschi (R. Potonie) Thomson
& Pflug, Tricolpopopollenites henrici (R. Potonie)
Thomson & Pflug, T. microhenrici (R. Potonie)
Thomson & Pflug, Pediastrum spp. and green algae.
This association indicates Late Miocene age and
continental-lacustrine conditions for the depositional
environment. In the same unit, the following benthic
foraminifera were observed and identified by
Mehmet Sakmg¢ (Istanbul Technical University):
Ammonia beccarii Clarck and Ammonia beccarii
tebida Clarck which are reported from Middle-Late
Miocene.

The following ostracoda biozones are assemblage
or abundance zones and characterized either by pre-
dominance or presence of one or few species or by a
short ranged index species. Systematic descriptions
of new species, new subspecies and the other ostra-
coda associations are given in Tunoglu and Unal (in
press).

Zone A I- Cyprideis pannonica and Cyprideis
torosa Zone:

Category: Assemblage Zone
Age: Early Pannonian

Definition: This zone is characterized by the first
occurrence of Cyprideis pannonica Mehes and
Cyprideis torosa, meanwhile, Paralimnocythere sp.
1, Candona neglecta Sars and Candona Candida O.F.
Muiller are the other species of this ostracoda assem-
blage.
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Other paleontologic and chronostratigraphic data:
Stimengen et al. (1987) observed and identified fol-
lowing microvertebrate fossils in the claystone le-
vels of this member: Schizogalerix sp., Chiroptera
sp., Democricetodon sp., Miodyronys sp., lago-
mopha sp. and Dakkamys sp. and have attained
Aragonian age to the unit (Upper Orleanian-
Astarasian). This stage can be correlated with
Sarmatian-Pannonian stage of Paratethys bio-
province.

Paleoecology: Transitional-littoral environment
by ostracoda (Table 3) and the other paleontologic
and sedimentologic data.

AH  Zone: Limnocythere and

Paralimnocythere sp. 2 Zone:

sp.l

Category: Assemblage Zone
Age: Middle Pannonian

Definition: This zone is characterized by the first
occurrence and the last appearance of Limnocythere
sp.l and Paralimnocythere sp.2 species respectively.
Other ostracoda species are Limnocythere sp.2,
Cizelge 1. Calisma bolgesi ile gevresindeki Neojen yaslh
litostratigrafik birimlerin denestirilmesi.

TUNOGLU - UNAL

Paralimnocythere sp. 2, Candona neglecta Sars,
Candona Candida O. F. Muller, Candona parallela
pannonica Zalanyi, Candona sp., Ilyocypris sp.,
Ilyocypris bradyi Sars, Ilyocypris pontica Tunoglu
and Unal, Loxoconcha sp 1., Cyprideis cf. seminu-
lum Reuss, Cyprideis quadrituberculata Krstic,
Cyrideis trituberculata Krstic.

Other paleontologic and chronostratigraphic
data: Siimengen et al. (1978) determined the fol-
lowing microvertebrate fossils in the same zone:
Byzantinia bayraktepensis Unay, Giirbiiz, Atalay,
Byzantinia sp., Megacricetodon sp., Miodyromys
sp., Dakkamys sp., Pliospalax sp., Keramidomys sp.,
Dinosorex sp. and have considered the unit in Late
Aragonian (Astrogonian) -Vallasian age. This stage
can be correlated and compared with Tortonian in
the Tethys bioprovince and Pannonian in the
Paratethys bioprovince.

Paleoecology: Transitional (shallow marine,
Lagoonal and.lacustrine) environment according to
all of the sedimentologic and palacontologic data
(see Table 3).

Table 1: Comparison of Neogene lithostratigraphic units
of the investigation area
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AIII Zone: Cyprideis sp.l Zone:
Category: Abundance Zone
Age: Middle-Late Pannonian

Definition: This zone is characterized mainly by
the abundance of Cyprideis sp.l and the other ostra-
coda species in this zone: Cyprideis torosa tubercu-
lata Tunoglu and Unal, Cyprideis pannonica Mehes,
Cyprideis trituberculata Kirstic, Cyprideis torosa
Jones, Cyprideis cf. seminulum Reuss, Candona pa-
rallela pannonica Zalanyi, Limnocythere sp. 2,
Ilyocypris bradyi Sars, Ilyocypris pontica Tunoglu
and Unal.

Other palacontologic and chronostratigraphic
data: Siimengen et al. (1978) observed and deter-
mined the following microvertebrate fossil associa-
tions: Byzantinia sp., Cricetulodon sp., Dakkamys
sp., Progonomys sp., Miodyromys sp. and attained
Late Vallasian (Early-Middle Miocene) age to the
unit.

Paleoecology: Sediments of this zone were
deposited in lagoonal environment with temporary
fresh water and marine influence (see Table 3).

Cizelge 2: Gelibolu Yarimadast Neogjen birimlerinde
ostrakod faunasinin ve biyozonlarm dagilimi.

AIV  Zone/Cyprideis
Cyprinotus salinus Zone:

tuberculata and

Category: Assemblage Zone
Age: Late Pannonian

Definition: This zone is characterized mainly by
the abundance and first occurrence and last appea-
rance of Cyprideis tuberculata and Cyprinotus sali-
nus respectively. Other ostracoda species of this
zone are Cyprinotus salinus Brady, Loxoconcha sp.1
Loxoconcha sp. 2, Xestoleberis sp., Cyprideis tuber-
culata Mehes, Cyprideis quadrituberculata Kirstic,
Cyprideis hegzatuberculata Tunoglu and Unal,
Cyprideis pannonica tuberculata Tunoglu and Unal,
Cyprideis pannorﬁca Mehes, Cyprideis trituberculata
Kirstic, Cyprideis torosa Jones, Cyprideis cf. seminu-
lum Reuss, Cyprideis sublittoralis Pokorny,
Cyprideis sp. 2, Candona parallela pannonica
Zalanyi, Candona neglecta Sars, lyocypris bradyi
Sars.

Other paleontologic and chronostratigraphic
data: The following brackish gastropoda species
were observed in this study and determined by
Yesim Islamoglu (MTA-General Directorate of

Table 2: Distribution of ostracoda and biozones in the

Neogene units of Gelibolu Peninsula.

Paralimnocythere sp.1

n.55p.
nssp.

Cyprideis cf. seminulum

llyocypris pontica nsp.
Candona parallela pannonica

Paralimnocythere sp.2

Candona sp.
C.hexatuberculata nsp.

Candona neglecta
Candona candida
Limnocythere sp.1
liyocypris sp.
Loxoconcha sp.1
Limnocythere sp.2
llyocypris bradyi
Cyprideis

Cyprideis tri
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Cyprideis tuberculata
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Cyprinotus salinus
Cyprideis sublittoralis
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Mineral Research and Exploration): Odostomia pal-
lida minima L. Iljina, Emmericia maeotica L. Iljina
and Odontostomia unidentata pseudoturrita Sacco.
These horizons are considered Late Miocene
(Meotian). The following palynomorph genera and
species were determined by Kaya Ertug (TPAO):
Pediastrum  spp., Botryococcus spp. and
Pityosporites spp. sporomorfs. A lacustrine paleo-
environment is interpreted for these sediments, as
indicated by palynomorph assemblages.

Palaeoecology: Sediments of this zone were
deposited in brackish water (lagoonal) and occa-
sional lacustrine environmental conditions (sece
Table 3).

AV Zone/Xestoleberis sp. and Cyprideis sublit-
torallis Zone:

Category: Assemblage Zone
Age: Pontian

Definition: This zone starts mainly by the last
appearace of Cyprideis tuberculata and Cyprinotus
salinus species. Other ostracoda species of this zone
are: Candona neglecta Sars, Candona Candida O. F.
Miiller, Candona paralella pannonica Zalanyi,
Ilyocypris pontica n.sp., Xestoleberis sp., Cyprideis
pannonica Mehes, Cyprideis torosa Jones, Cyprideis

Cizelge 3: Calisma bolgesinin ostrakod faunasina bagh
ortamsal Ozellikleri (Moore, 1961 ve Morkhoven, 1962,
1963).

Table 3: The environments designated by ostracoda
fauna of the investigation area (Moore, 196land
Morkhoven, 1962, 1963).

=
1) =
ENVIRONMENT | 2 2l 2| 5 3
AEIEHEIEIE
z |2zl 8|8k
Ele|&|&|la|<
OSTRACODA S |5
GENUS SHALLOW SEA | DEEP SEA
CANDONA -
ILYOCYPRIS -
CYPRINOTUS -
LIMNOCYTHERE -
PARALIMNOCYTHERE -
CYPRIDEIS - -
XESTOLEBERIS - -
LOXOCONCHA - -
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quadrituberculata Krstic, Cyprideis trituberculata
Kirstic, Cyprideis torosa tuberculata Tunoglu and
Unal, Cyprideis pannonica tuberculata Tunoglu and
Unal, Cyprideis sublittoralis Pokorny.

Other palaeontologic and chronostratigraphic

‘data: Sumengen et al. (1987) has observed and

determined in the following microvertebrate fossils
in the same zone: Hipparion sp., Miyomimus cf.
dehmi, Occitanomys sp., Chilotherium habereri
(Schlosser) and assigned Turolian age to the unit by
this fossil assemblage.

Palaeoecology: Sediments of this zone were
deposited in the very shallow transitional zone with
little fresh water influence (see Table 3).

INTERPRETATION

The biostratigraphic and chronostratigraphic sub-
division of the Pannonian (Early, Middle, Late) and
Pontian transitional and non-marine sediments has
been established  mainly by  ostracoda.
Microvertebrate and gastropoda fauna were also
integrated to the biostratigraphic zones.

The Late Miocene of Paratethys has been divided
into several zones based on the first appearances of
the ostracoda genera Aurila and Cyprideis
(Carbonnel and Jiricek, 1977; Jiricek and Riha,
1990). The first appearence of the genera Cyprideis
and Hipporion in the Upper Volhynian and Middle
Tortonian stages are very important for correlation
and comparison among the Tethys and Paratethys
basins (Jiricek and Riha, 1990).

The Pannonian sequence of the Central
Paratethys has been divided into five ostracoda
zones by Jiricek (1983) and Jiricek and Riha (1990).
The lowermost zone of Pannonian stage is
Hungarocypris auriculata-Hemicytheria loerentheyi
zone. This zone has been observed and determined
in the Sitrimon Basin in Austria, Hungary,
Yugoslavia, Bulgaria, Romania, Ukraine (Jiricek,
1983; Jiricek and Riha, 1990) and Turkey (Gokgen,
1979).

The biozone A-1 (Cyprideis pannonica-Cyprideis
torosa Zone) is defined in the lower Pannonian le-
vels of the Gelibolu Peninsula. This zone is identi-
fied in the Gazhanedere member of Canakkale
Formation. Candona Candida, C. neglecta, Cyprideis
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pannonica, C. torosa and Paralimnocythere sp. 1 are
the other members of the ostracoda assemblage of
these levels. Cyprideis pannonica is observed in the
zone NO-15 and zone NO-16 too (Jiricek and Riha,
19909. The A-I zone does not contain the ostracoda
genera Hemicytheria, Amplocypris, Loxoconcha,
Xestoleberis, Hungarocypris, Leptocythere and
Amnicythere and related species. This can be
explained by pleoecologic and paleogeographic
influences; that is, our investigation area is located at
the southern border of central Paratethys and
between Tethys and Paratethys area.

The Middle Pannonian is represented by the
Hungarocypris hieroglphica-Amplocypris recta
Zone in the Central Paratethys (Styrian Basin). This
zone is represented by zone NO-17 in Jiricek (1983)
and Jiricek and Riha (1990). The same zone is re-
cognized in the Vienna Basin, in Hungary,
Yugoslavia, but in the Eastern Paratethys. This level
can be correlated with the Xestoleberis guretskyi -
X. vidua zone of the Chersonian beds in Bulgaria
(Stancheva, 1965, 1972), Austria (Vienne Basin),
Hungary and Yugoslavia. The Middle Pannonian is
characterized by the first appearance and last
occurence of Paralimnocythere sp.l and
Paralimnocythere sp. 2 in the Gelibolu Peninsula.
This zone contains 14 ostracoda species, three of
them are observed and known only in this zone.

The Late Pannonian (Upper Meotian) cor-
responds to zone NO-18 (Cyprideis sublittorallis-
Lineocypris reticulata Zone, Jiricek, 1983; Jiricek
and Riha, 1990). This zone is also described in the
Strian Basin, Vienna Basin, Hungary, Yugoslavia
(Sokac, 1967). This zone corresponds to
Xestoleberis lubria- X. kristafovichi zone at the
Upper Meotian in Romania, Bulgaria, Ukraine
(Jiricek, 1983), and in Turkey (Gokcen, 1979;
Tunoglu, 1984; Tunoglu and Gokgen, 1985, 1991,
1995, 1997; Unal; 1996; Unal and Tunoglu, 1996).
The uppermost level of Pannonian stage in the
Central Paratethys is characterized by the first
appearance of the subgenus Candona (Caspiolla)
(Jiricek and Riha, 1990).

Zone Alll (Comrakdere member) is transitional
between zone All (Anafarta member) and Zone AIV
(Bayraktepe member). This zone is characterized
mainly by Cyprideis sp. 1 and contain ten ostracoda
species. Zone AIV contains nineteen ostracoda
species and is characterized by (first appearance and

last occurence) Cyprideis tuberculata and
Cyprinotus salinus. This zone is more diverse and
rich than the other zones.

The Pontian stage of Paratethys (especially
Central and Eastern Paratehys) has been divided into
three ostracoda zones. The first occurrence of
Candona (Bakunella) dorsoarcuata was recorded in
the Candona (Candona) balcanica-Candona
(Candona) lobata Zone (Jiricek, 1983; Jiricek and
Riha, 1990). This zone has been identified in Turkey,
(Tunoglu, 1984, Tunoglu and Gokcen, 1985, 1991,
1997). This zone corresponds to Lower Pontian
(Novorossian) in Hungary, Yugoslavia,
Czechoslovakia, Romania, Bulgaria, Ukraine,
Azerbaidzhan and Turkey (Tunoglu, 1984; Tunoglu
and Gokgen, 1985, 1991, 1997). Similar faunas have
been observed in the Strimon Basin (Greece) at the
Late Tortonian. These levels correspond with fresh
water Lower Pontian of the Vienna and Late
Tortonian of Rhone Basin (France), Upper
Messinian of Italy, Messinian of Crete in Greece
(Jiricek and Riha, 1990).

Candona (Candona)  acronasuta-Candona
(Bakunella) dorsoarcuata Zone corresponds to the
Middle Pontian (Portaferrian) (Jiricek and Riha,
1990; Jiricek, 1983). Middle Pontian Zone is known
as the "Upper Pannonian s.I" in Hungary, as
Portaferrian in Yugoslavia, Romania, Bulgaria and
Ukraine. This zone is known as the NO-21 code
numbered and general ostracoda fauna assemblage
have been given by Jiricek (1983) and Jiricek and
Riha (1990). This faunal assemblage has also been
observed in the Late Mesinian in Italy and Crete
(Greece). This zone has been accepted choronos-
tratigraphically in Upper Tortonian in Greece and
Crete (Jiricek and Riha, 1990).

The Upper Pontian (Bosphorian) is represented
by the Candona (Candona) gracilis and
Tyrrhenocythere filipescui species and this zone is
given NO-22 code numbered by Jiricek (1983) and
Jiricek and Riha (1990). Zone NO-22 was observed
only in the Eastern Paratethys of Romania. Jiricek
and Riha (1990) mentioned that Upper Pontian beds
were defined on the basis of the first appearance of
Tyrrhenocythere filipescui and Candona (Candona)
gracilis species in the Eastern Paratethys of
Romania, Bulgaria, Ukraine, Greece and Italy .

Twelve ostracoda species are observed and deter-
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mined in the Conkbaym formation of Gelibolu
Peninsula at the Pontian stage. These are: Cyprideis
pannonica, C. torosa, C. quadrituberculata, C. tritu-
berculata, C. torosa tuberculata Tunoglu and Unal,
C. pannonica tuberculata Tunoglu and Unal, C. sub-
litorallis, Xestoleberis sp., Ilyocypris pontica
Tunoglu and Unal, Candona neglecta, C. Candida, C.
parallela pannonica. Brackish Cyprideis genus and
related species are dominant at the Pontian stage in
the Conkbayin formation. Unfortunatelly, substages
of Pontian of Conkbayir1 formation could not be
identified with above ostracoda fauna assemblages.

RESULTS

1. The chronostratigraphic subdivisions of
Neogene sequence of Gelibolu Peninsula can be
defined by ostracoda assemblage. Thus, Pannonian
(Early, Middle, Late) and Pontian stage and sub-

stages are identified.

2. Five ostracoda biozones have been suggested
by this investigation. These are: Al Zone-Cyprideis
pannonica and Cyprideis torosa Zone, (Early
Pannonian) All Zone-Limnocythere sp.l and
Paralimnocythere sp.2 Zone, (Middle Pannonian),
AIIl Zone-Cyprideis (Middle-Late
Pannonian), AIV Zone-Cyprideis tuberculata and
Cyprinotus salinus Zone, (Late Pannonian), AV
Zone-Xestoleberis sp. and Cyprideis sublittoralis
Zone (Pontian)

sp. Zone,

3. These results have been correlated with the
other fauna and flora associations (especially

microvertebrate fauna).

4. The study area was related to only Central
Paratethys bioprovince during the Pannonian-
Pontian stages, and especially Pannonic Basin
(Serbia, Crotia, Macedonia, Bosnia).

5. Five ostracoda zones of this investigation can
be correlated with NO-17, NO-18, NO-19 ostracoda
zones of Pannonian substages and NO-20, NO-21,
NO-22 ostracoda zones of Pontian substages of
Jiricek (1982) and Jiricek & Riha (1990).
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GENISLETILMIiS OZET

Gelibolu Yarimadasinin giliney yarist boyunca
genig bir alanda ylizeylenen, Neojen yash birimlerin
ostrakod biyostratigrafisi ve kronostratigrafisi konu-
lu bu ¢alisma, Tunoglu ve Unal (baskida) ayrmntil
taksonomisi *verilmis olan ostrakod topluluguna
bagl olarak gerceklestirilmistir.

Arazi caligmalar ile toplam 300 ornek, 13 ayr
Olciilii kesit boyunca ve 7 nokta lokaliteden alin-
mustir. Ostrakodlara yonelik mikropaleontolojik lab-
oratuvar ¢alismalari neticesinde, 8 ayr aci ve tatlisu
ostrakod cinsine ait, 12'si bilinen, ikisi yeni tiir, ikisi
yeni alttlir ve 11 adedi isimlendirilememis toplam 25
tir ayirtlanmis ve taksonomik olarak tanimlanmistir
(Unal, 1996; Tunoglu ve Unal, baskida).

Bu calisma ile belirenen Cyprideis pannonica
Mehes, C. sublitorallis (Pokorny), C. tuberculata
(Mehes), C. torosa tuberculata Tunoglu & Unal, C.
cf. Seminulum (Reuss), C. trituberculata Krstic, C.
quadrituberculata  Krstic, C. hegzatuberculata
Tunoglu & Unal, C. sp.l, Candona neglecta (Sars),
C. Candida (O. F. Muller), C. parallela pannonica
(Zalanyi), C. sp., Ilyocypris bradyi (Sars), 1. pontica
Tunoglu & Unal, 1. sp., Limnocythere sp.l,
Limnocythere sp.2, Paralimnocythere sp.l,
Paralimnocythere sp.2, Loxoconcha sp. 1 ve
Cyprinotus salinus (Brady) ostrakod tiirleri ile
bulunduklar1 kayaclara kronostratigrafik olarak
Pannoniyen (Erken, Orta, Ge¢) ve Ponsiyen yasi
verilmistir. Ostrakod faunasi ile elde edilen yas veri-
leri, orneklerde saptanmig diger faunanin (gastropo-
da, mikroomurgali, foraminifera, spor ve pollen)
kronostratigrafik verileri ile karsilastirilmis ve
desteklenmistir (Stimengen ve dig., 1987).

Ostrakod faunasinin Olgiilii ve genellestirilmis
stratigrafi kesitlerine bagli olarak gosterdikleri dikey
yaylllm bes ayr ostrakod biyozonunun varligini
ortaya koymustur. Bunlar: Zone AI- Cyprideis pan-
nonica-Cyprideis torosa Zonu, Zon All-
Limnocythere sp.l-Paralimnocythere sp. 2 Zonu,
Zon AllI-Cyprideis sp.l Zonu, Zon AIV-Cyprideis
tuberculata-Cyprinotus salinus Zonu and Zon AV-
Xestoleberis sp.-Cyprideis sublittorallis Zonu. Al,
Ali, AIII ve AIV zonlar1 Pannoniyen kat1 kapsamin-
da yer alirken, Zon V ise Ponsiyen kati icerisinde
gozlenmektedir.
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Tim paleontolojik, biyostratigrafik ve kro-
nostratigrafik veriler, ortamin oldukga sig denizel
kosullar cercevesinde gelismis ve karadan tatlisu
beslenmesinin de donem donem etkin oldugu bir
lagliner, golsel ve deltaik unsurlar1 barindiran bir
gecis ortamina ait olabilecegini gostermektedir.

REFERENCES

Carbonnel, G. and Jiricek, R., 1977, Super-zones et
datums 4 Ostracodes dans le Néogene de la
Téthys (bassin du Rhoéne) et de la Paratéthys:
Newsl. Startigr., 6, 1,23-29.

Erguvanli, K., 1954, Eceabat - Canakkale - Ayvacik
arasinin jeolojik etiidii ‘hakkinda rapor, MTA
derleme No: 2374, Ankara (yayinlanmamais).

Erguvanli, K., 1957, Outline of geology of the
Dardanelles. Geological Magazine, 94, p.
47-53.

Erol, O., 1969, Canakkale Bogazi ¢evresinin jeomor-
folojisi hakkinda on not. Turkiye Cografya
Arastirma Dergisi., 2, 53-71.

Erol, O., 1985, Canakkale Yoresi Giiney Kesiminin
Jeomorfolojisi, Jeomorfoloji Dergisi, 13, 1-7.

Erol, O., 1992, Canakkale Yoresinin Jeomorfolojik
ve Neotektonik Evrimi. TPJD Biilteni 4/1,
p.147-165.

Erol, O., & Nuttal, C. P., 1973, Canakkale yoresinin
baz1 denizel Kuvaterner depolari. ( Some
marine Quaternary deposits in the Dardanelles
area. Cogr. Aras. Derg. 5-6, 27-91.

Gramann, R, 1969, Das Neogen im Strimon-Becken
(Griechisch- Ostmazedonien), Teil II. Geol Jb.,
87,485-528.

Gokecen, N., 1979, Stratigraphy and Paleontology of
Neogene Sequence of Denizli-Mugla and sur-
roundings, Hacettepe University, Assoc. Prof.
Thesis, 178 p (unpublished).

Hoernes, R., 1876, Susswasserschicten unter den
Sarmatischen Ablagerungen am Marmarameer.
Sitzung, Akad. Wiss., Math. Mat. KL, 74, Abt.
1,7-3. ’

ilhan, E., 1964, Korudag, Gelibolu Yarimadasi ve

Canakkale Yakasinda Yapilmig Olan Jeolojik
Etlidler Hakkinda Rapor. TPAO Rapor No: 331.
Ankara (yaymlanmamis).

Jiricek, R., 1983, Redefmitation of the Oligocene
and Neogene ostracod zonation of the
Paratethys. Knthovniaka Zemniho plynu a
nafty. 4, 195-236.

Jiricek, R., & Riha, J.,1990, Correlation of ostracod
zones in the Paratethys and Tethys. Saito Ho -
on kai spec, pub., 3.

Kellog, H. E., 1973, Geology and Petroleum
Prospects Gulf of Saros and Vicinity
Southwestern Thrace, Turkey. Ashland Oil of
Turkey, Inc.Turkish Petrol. Adm. Archives,
Ankara.

Moore, R. C, 1961, Treatise on Invertebrata
Paleontology, Part: Q, Arthropoda 3, Crustacea,
ostracoda, Geol. Soc. America and Univ.
Kansas, New York, 442 p.

Morkhoven, F. P. C. M. Van, 1962, Post - Paleozoic
Ostracoda, Their morphology, taxonomy and
economic use, General Elsevieer Publ. Comp.,
Netherlands, V: I, 124 p.

Morkhoven, F. P. C. M. Van, 1962, Post - Paleozoic
Ostracoda, Their morphology, taxonomy and
economic use, General Elsevieer Publ. Comp.,
Netherlands, V: 11, 478 p.

Okay, i. A., Siyako, M., Burkan, K. A., 1990, Biga
yarimadasinm Jeolojisi ve Tektonik Evrimi,
TPJD Biilteni, 2, 1,83-121.

Ozansoy, F.,1973, Les caracteristiques de Neogene
der Dardanelles. Ank. Univ. DTCF Antropoloji
Dergisi, 6, 171-181.

Onal, M., 1984, Gelibolu  (Canakkale)
Kuzeybatisinin Jeolojisi, Doktora Tezi, IU Fen
Bilimleri Enstitiisii, 188 p., istanbul (yayinlan-
mamis).

Onal, M., & Yimaz, H., 1984, Gelibolu
Yarimadasinda iki fakl yasta filig fasiyasindeki
kil mineralleri ve gomiilme derinligine ait bazi
ipuclari, Jeoloji Miih. Derg., Eyliil 1984, 23-30.

Onem, Y, 1974, Gelibolu ve Canakkale Dolaylarinin
Jeolojisi, TPAO Rapor No: 877, Ankara (yayin-
lanmamus).

23



Penck, W., 1917, Bau und Oberflichinformen der
Dardanellenlandschaft, Zeit. d. Gesell. fir
Erdkunde, 20 p., Berlin.

Penck, W., 1919, Zur Landeskunde von Thrazien-
Zeit, der. Gesell. fir Erdkunde zu, nr: 7/8,
Berlin.

Pfannenstiel, M., 1944, Die  diluvialen
Entwicklungsstadien und die Urgeschichte von

Dardanellen, Marmarameer und Bosporus,
Geol. Rundschau, v: 34, Heft: 7/8, 343-424.

Saltik, O., 1974, Sarkoy-Miireffe Sahalar1 Jeolojisi
ve Petrol Olanaklari, TPAO Rapor No: 879,
Ankara (yaymlanmamis).

Saltik, O., Saka, K., 1971, Bozcaada I (Continental
Oil Company of Turkey), TPAO Rapor No:
848, Ankara (yayinlanmamis).

Saltik, O., Saka, K., 1972, Saros Korfezi, Gelibolu
Yarimadasi, Imroz, Bozcaada ve Canakkale
Sahil Seridi Jeoloji Incelemesi, TPAO Rapor
No: 716, Ankara (yaymlanmamuis).

Siyako, M., Burkan, K. A., Okay, A. L, 1989, Biga
ve Gelibolu Yarimadalarinin Tersiyer Jeolojisi
ve Hidrokarbon Olanaklari, TPJD Biilteni, 1, 3,
183-199.

Stancheva, M., 1965, Ostracoda from the Neogene in
NW Bulgaria, V. Development and stratigrap-
hical importance, Travaux sur la Geologic de
Bulgaria-Serie Paleontlogie, VII, 15-69.

Stancheva, M., 1972. Sarmatian ostracodes from
North-Eastern Bulgaria, Bull, of the Geol. Inst.-
Series Paleontology, XXI, 103-128.

Steininger, F.F., Senes, J., Kleemann, K. and Rég R,
1985, Neogene of the Mediterranean Tethys and
Paratethys Stratigraphic Correlation Tables and
Sediment Distribution Maps, Vienna, V. 1-2,
189 p.

Sokac, A., 1967, Pontische Ostracoden fauna an den
siidostlichen Abangen der Zagrebacka Gora.
Geologic Vesnik., 20, 63-86.

Stimengen, M., Terlemez, L, Sentiirk, K., Karakose,
C, Erkan, E., Unay, E., Giirbiiz, M., Atalay, Z.
1987, Gelibolu Yarimadast ve Giineybati
Trakya Tersiyer Havzasinm Stratigrafisi,
Sedimantolojisi ve Tektonigi, MTA Rapor No:
8128 (yaymlanmamus).

24

TUNOGLU - UNAL

Sentiirk, K.,1971, Halileli-Derbentbast (Canakkale
ili, Intepe Bucagi) dolaymin jeolojisi MTA
Rapor No: 6667 (yayinlanmamis).

Sentiirk, K. and Karakose, C, 1987, Canakkale
Bogazi ve Dolayinin Jeolojisi, MTA Rapor No:
9333 (yayinlanmamis).

Taner, G., 1977, Gelibolu Yarimadasi Neojen for-
masyonlari1 ile Bakiiniyen molluska faunasimin
incelenmesi, Dogentlik Tezi, A.U. Fen Fak. , 66
p., Ankara.

Taner, G., 1981, Gelibolu Yarimadasinm denizel
Kuvaterner molluskalari, Die meeresquatare
mollusken der Halbinsel-Gelibolu, Jeomorfoloji
Dergisi, 10,71-116.

Taner, G., 1983, Hamzakoy Formasyonumun Cavda
(Bakiiniyen) Bivalvleri, Gelibolu Yarimadasi,
TJK Biilteni, 26, 59-64.

Taner, G., 1994, Mollusk kavkilarinda 5 016/5018
izotopu arastirma metodu ile Canakkale
Bogazi'miri Romafiiyen - Bakiiniyen ¢agina ait
paleosicaklik  bulgulari, 47. TIJK Bildiri
Ozleri, 12-13, Ankara.

Ternek, Z., 1949, Geological Study of Region
Kesan-Korudag, [UFF Doktora Tezi., 79 p.
Istanbul (unpublished).

Toker, V. & Erkan E., 1983, Gelibolu Yarimadasi
Eosen Formasyonlari Nannoplankton
Biyostratigrafisi, MTA Dergisi, 101/102, 72-92,
Ankara.

Tunoglu, C, 1984, Incipmari-Kurtkuyusu (Sinop
Batisi) Yoresi Neojen'inin Ostrakod
Biyostratigrafisi, Yiiksek Miihendislik Tezi,
H.U. Fen Bilimleri Enst., 177 s., Ankara (yaymn-
lanmamus).

Tunoglu, C, & Gokeen N., 1985, Incipmari-
Kurtkuyusu (Sinop batis1) Yoresi Ust Miyosen
Istifinin Ostrakod faunasi, Yerbilimleri, 12,
19-38.

Tunoglu, C, & Gokcen, N., 1991, incipmari-
Kurtkuyusu (Sinop Batis1) Yoresi Ust Miyosen
Istifinin Ostrakod biyostratigrafisi, T. J. B., 34,
37-43.

Tunoglu, C. & Gokgen, N., 1995, Tethys and
Paratethys transition on the Black Sea Coast of
Turkiye; EUG-8, European Union of
Geosciences, Abstracts, Strasbourg, France.



OSTRACODA BIOSTRATIGRAPHY AND CHRONO STRATIGRAPHY

Tunoglu, C, Gokgen, N., 1997, Pontian ostracoda of
the Sinop area, Black Sea coast of Turkey,
Revue de Micropaléontologie, 40, 4, 347-367.

Tunoglu, C, Unal, A., (in press), Pannonian-Pontian
ostracoda associations of Gelibolu Peninsula,
NW Turkey, Yerbilimleri.

Ulkiimen, N. R.,1960, Trakya ve Canakkale mmn-
tikalarinda bulunan Neojen Balikl1
Formasyonlar1 hakkinda, 1. U. Fen. Fak.
Monografileri, say1: 16, Istanbul.

Unal, A., 1996, Gelibolu Yarimadas: Neojen Istifinin
Ostrakod Biyostratigrafisi, Hacettepe
Universitesi, Fen Bilimleri Enstitiisii Yiik. Miih.
Tezi. 160 s (yayinlanmamius).

Unal, A., Tunoglu, C, 1996, The Upper Miocene
Ostracoda Fauna of Gelibolu Peninsula (NW
Turkey), 3rd European Ostracodologists
Meeting, Abstracts, p. 23, Biervielle, Paris.

Makalenin gelis tarihi: 03.12.1999

Makalenin yayma kabul edildigi tarih: 01.12.2000
Received December 03, 1999

Accepted December 01, 2000

25








