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ABSTRACT

This study is a synthesis and reinterpretation of our previous works on microfacies and benthic foraminiferal as-
semblages of the Eastern Pontides Upper Maastrichtian-Palaeocene shallow water carbonate sequences. The
aim of this study is to introduce relation between stratigraphic distribution of the foraminiferal assemblages and
facies. The Upper Maastrichtian-Paleocene (K/T) transition is determined by the last occurence of predominant
orbitoidal forms and by the first appearance of associations with miliolids, algae and bryozoans. The stages of the
Paleocene are distinguished by means of miliolidal and rotalidal foraminifers. In the Upper Maastrichtian packed
biosparite and rudistid-biosparite microfacies are predominant. Dolosparite microfacies can be used as key levels
in the Upper Maastrichtian-Paleocene (K/T) transition and transitions between the Paleocene stages. In the Pale-
ocene, biosparite rich in molluscan shell fragments, algal biosparite, miliolid biosparite microfacies are dominant.
Many endemic taxa are exist through the Maastrichtian-Paleocene. Stratigraphic ranges of benthic foraminifera
are of local importance.

Keywords: Benthic foraminifera, Stratigraphic ranges, Microfacies, Upper Maastrichtian, Paleocene, Eastern
Pontides.
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Bu calisma, Dogu Pontidler’deki Ust Maastrihtiyen-Paleosen sig denizel karbonat istiflerinin mikrofasiyesleri ve ben-
tik foraminiferlerin stratigrafik dagihimlan konularinda yapilan eski calismalarin sentezi ve yeniden yorumlanmasidir.
Calismanin amaci foraminifer topluluklarinin stratigrafik dagiimi ve fasiyesler arasindaki iliskiyi ortaya koymaktir.
Boélgede Ust Maastrihtiyen-Paleosen (K/T) gecisi, baskin olan orbitoidal foraminiferlerin bitisi ve miliolidal foraminifer-
ler, alg, bryozoa birlikteliklerinin baslamasiyla belirlenir. Paleosen katlarinin ayirtlanmasinda miliolidal ve rotaloi-
dal foraminiferler rol oynar. Ust Maastrihtiyen’de istiflenmis biosparit ve rudistce zengin biosparit mikrofasiyesleri
hakimdir. Ust Maastrihtiyen-Paleosen (K/T) gecisinde ve Paleosen’in katlari arasindaki gecislerde Dolosparit mikro-
fasiyesi anahtar olarak kullanilabilir. Paleosen’de mollusk kavki Kiriklarinca zengin biyosparit, algce zengin biyospatrit,
miliolidce zengin biyosparit fasiyesleri egemendir. Cok sayida endemik tir ve cins mevcuttur. Foraminiferlerin
stratigrafik dagilimi bélgeye ézgld(ir.

Anahtar Kelimeler: Bentik foraminifer, Stratigrafik dagilim, Mikrofasiyes, Ust Maastrihtiyen, Paleosen, Dogu Pon-
tidler.
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INTRODUCTION

The Eastern Pontides (Ketin, 1966, Fig. 1),
which are bounded by the Black Sea to the
North and by the Ankara-Erzincan suture to
the South, belong to the Pontide Orogenic Belt
or to the Rhodope-Pontide fragment (Sengor
and Yilmaz, 1981, Tuyslz, 1993). The northern
arm of the Neo-Tethys is located between the
Apulian and Rhodope microcontinents (Sengér,
1987, Robertson and Dixon 1984, Dercourt et
al. 2000).

The stratigraphic and structural development of
the Eastern Pontides was described in Robin-
son et al. (1995) , Yiimaz et al. (1997) and Rice
et al. (2009).

The previous geologic studies concerns with
mostly regional stratigraphy and tectonic. Ben-
thic foraminiferal content and microfacies stud-
ies had been carried out by us. This study is
a synthesis, reinterpretation and revision of our
previous works (inan and Temiz 1992, Meric
and inan 1993, inan 1995, 1996a, 1996b, inan
et al. 1996, Meric and inan 1998, inan et al.
1999, Matsumaru and inan 2000, inan 2002a,
2002b, inan et al. 2005, inan 2007, inan and
inan 2008, inan 2009, inan and inan 2009).

The purpose of this paper is to describe the
stratigraphic distribution of some benthic fora-
minifers in the Upper Maastrichtian and Pale-
ocene of the Eastern Pontides. Well- exposed
outcrop sections with characteristic benthic
foraminifera permit the litho-bio-, chronostrati-
graphic and microfacies correlation in the
Niksar (Erencik section), Karacam highland
(Sirakayalar section), Golkdy (Golkdy section),
Koyulhisar (Kuzulu section) and Diizkdy (Calkdy
section) to be studied in detail (Figuresi-3).

LIHOSTRATIRAPHY

The locations of the five studied shallow marine
carbonate successions straddling the Creta-
ceous Tertiary transition are shown on Figure
1. The main lithologies comprise massive to
thick-bedded (70-100 cm), grey limestones,
locally dolomitized and brecciated, with argil-
laceous and sandy intercalations. Rich benthic
foraminiferal content of these locations makes

identifcation of stage boundaries easily.The
Kuzulu and Calkdy sections range from the
Upper Maastrichtian to Thanetian. The Goélkdy
section comprises the Upper Maastrichtian to
Selandian. The Erencik (Niksar) and Sirakayalar
(Karagam Highland) sections represent only the
Upper Maastrichtian-Danian transition (inan,
2002, inan et al. 2005, inan 2007, inan and inan
2008, inan 2009)

The Erencik Formation outcrops in the Erencik
formation outcropped in the Erencik Hill at the
southeast of Niksar (Tokat) was first introduced
by inan and Temiz (1992). The Erencik section
was proposed as the type-section of the forma-
tion. This ormation is composed mainly of ar-
gillaceous limestones and conformably overlies
the Upper Maastrichtian Kirandag Formation,
which consists of mudstone, marl and lime-
stone alternation or laterally intertongues with
it. The formation represents the Upper Maas-
trichtian-Danian (inan and Temiz 1992, inan et
al. 2005, inan 2009).

The Sirakayalar detrital limestone member
of the Kirandag Formation in the Karagam
highland was first described by Seymen (1975).
Foraminiferal content of the unit is documented
by inan et al. (1996) and the unit is assigned to
the Upper Maastrichtian-Danian.

The Golkdy formation, first described by Terle-
mez and Yiimaz (1980), consists of alternating
limestone and marl. This formation conformably
overlies the Upper Maastrichtian Fatsa Forma-
tion, composed of volcano-sedimentary rocks.
The type-section of this unit is the Golkdy sec-
tion (Meric and inan 1998, Sirel 1998). The age
of the unit is interpreted as the late Maastrich-
tian-Selandian (inan et al. 2005, inan and inan
2008, inan 2009).

In the Koyulhisar area, the igdir limestone
member represented by reef limestones of the
Resadiye Formation was first described by Ter-
lemez and Yilmaz (1980), and was subsequent-
ly named the igdir Formation by Toprak et al.
(1988). The type-section of the unit is the Kuzu-
lu section (inan, 1995). The igdir formation con-
sists of limestones and argillaceous limestones.
It conformably overlies the Upper Maastrich-
tian Kapakli formation, which is composed of
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Figure 1. Major tectonic units of Turkiye (Ketin, 1966) and location map of outcrop sections analyzed (Composited
and modified from inan et al., 2005, inan and inan, 2008). .

Sekil 1. Tlrkiye’nin baslica tektonik birimleri (Ketin, 1966) ve incelenen kesitlerin yer bulduru haritasi (Inan ve dig.
2005, Inan ve Inan 2008°den birlestirilmistir)

limestone, marl, tuff and mudstone alternation. In the DUzkdy area, the Sahinkaya detrital lime-
The igdir formation grades vertically and later- stone member of the Tonya formation was
ally into the Golkdy Formation. The formation first described by Korkmaz (1993). The Calkdy
is dated as Late Maastrichtian-Thanetian (inan section was proposed as the type section and
1995, inan et al. 2005, inan and inan 2008, inan assigned to the Upper Maastrichtian-Thanetian

2009). (inan et al. 1999, inan and inan, 2008, inan 2009).
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Figure 2. Detailed log of the composite section showing the distribution of main lithologies, fossil occurences and
microfacies types representative of the Maastrichtian-Paleocene carbonate successions in the Eastern
Pontides.

Sekil 2. Dogu Pontidler'deki Maastrihtiyen-Paleosen karbonat istiflerinin baslica mikrofasiyes tipleri, fosiller ve
baslica litolojilerin dagiimini gésteren ayrintili bilesik kesit.
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Figure 3. Composite stratigraphic range chart of some Maastrichtian-Paleocene benthic foraminifera of the shal-
low marine carbonate successions in the Eastern Pontides (Composited and modified from Inan et al.,
2005, Inan and Inan, 2008).

Sekil 3. Dogu Pontidler’deki sig denizel karbonat istiflerinin bazi Maastrihtiyen-Paleosen bentik foraminiferlerinin
bilesik stratigrafik menzil karti (Inan ve dig. 2005, Inan ve Inan 2008°den birlestirilmistir).
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STRATIRAPHIC RANGES OF THE BENTHIC
FORAMINIFERA AND MICROFACIES

The above Maastrichtian-Paleocene carbonate-
dominated sequences have been interpreted
as shallow, open marine shelf and restricted la-
goonal deposits (inan et al. 2005, inan and inan
2008, inan 2009). In this study, a composite
section showing the predominant microfacies
of shallow marine carbonate successions of the
Upper Maastrichtian- Paleocene in the Eastern
Pontides is given in Figure 2.

The fossiliferous intrasparite, packed biosparite,
rudistid-rich biosparite and dolosparite micro-
facies of the Upper Maastrichtian (Figure 2)
contain rich benthic foraminiferal assemblages,
the ranges of which are shown on Figure 3,
based on the works of Meric and inan (1993),
inan (1996a, 1996b), inan et al. (1996), Matsu-
maru and inan (2000), Meri¢ and inan (1998),
inan et al.. (2005) and inan (2007).

Three or four Upper Maastrichtian assemblag-
es may be distinguished, based on ranges of
larger benthic foraminifera. Orbitoides medius,
Orbitoides apiculatus, Orbitoides gruenbachen-
sis, Hellenocyclina beotica, Smoutina cruysi,
Sirtina orbitoidiformis occur through the Upper
Maastrichtian; Omphalocyclus macroporus, Si-
derolites calcitrapoides, Loftusia minor ranges
into the middle part of the Upper Maastrichtian;
Loftusia morgani, Selimina spinalis, Laffitteina
marsicana occur in the lower part of the Upper
Maastrichtian; Pseudomphalocyclus blumen-
thali, Laffitteina oeztuerki, Cuneolina ketini, Sul-
coperculina sp., Dargenionella sp. range from
the middle to the top of the Upper Maastrich-
tian; Postomphalocyclus merici, Cideina soez-
erii, Sirelina orduensis, Simplorbitoides papyra-
ceus and Laffitteina turcica occur only in the top
of the Upper Maastrichtian. Moncharmontia sp.,
Textularia sp. and Miliolidae accompany these
Maastrichtian associations but their ranges
reach until the end of the Thanetian (Fig. 3).

The unfossiliferous micrite, fossiliferous intras-
parite, biosparite rich in molluscan shells, bio-
sparite rich in algae, biosparite rich in milioli-
dae and dolosparite microfacies of the Danian
(Figure 2) contain a benthic foraminiferal as-
semblage represented by Planorbulina cretae,

Rotalia perovalis, Idalina sinjarica, Laffitteina
bibensis, Missisippina binkhorsti, Anomalina
sp., Eponides sp., Gyroidina sp., Lenticulina sp.
and Valvulina sp. (inan et al. 2005, inan 2007,
inan and inan 2008). This association ranges
into the Selandian and Thanetian (Figure 3).

In the algal biosparite, sparse fossiliferous
micrite, miliolid biomicrite and biosparite, in-
trabiosparite, oobiosparite and dolosparite mi-
crofacies of the Selandian (Figure 2), the first
appearances of Rotalia trochidiformis, Kathina
selveri, Laffitteina erki and Cuvillierina sireli are
indicative of the lower boundary of the Selan-
dian, but these also occur in the Thanetian. The
stratigraphical ranges of Kayseriella decastroi,
Ankaraella trochoidea and Thalmannita sp. ap-
pear to be limited to the Selandian (Figure 3;
inan 2007, inan and inan 2008, inan 2009).

The first appearance datums of Miscellanea juli-
ettae, Coskinon rajkae, Pseudolacazina oeztem-
ueri, Bolkarina aksarayi, Daviesina danieli, Dis-
cocyclina seunesi, Anatoliella ozalpiensis and
Keramosphaera sp. in the intrabiosparite and
pelsparite microfacies of the Thanetian are in-
dicative of the lower boundary of the Thanetian.

Species of Laffitteina can be used as index
fossils for subdivision of the Upper Maastrich-
tian-Paleocene in the Eastern Pontides (inan
1995, inan 1996b , inan 2002a, 2002b, inan et
al. 2005, inan 2007, inan and inan 2008, inan
2009). Laffitteina marsicana ranges through the
lower to middle part of the Upper Maastrich-
tian. The last occurence of Laffitteina oeztuerki
and Laffitteina turcica marks the end of the
Maastrichtian. Laffitteina oeztuerki first appears
in the middle part of the Upper Maastrichtian
and disappears in the upper part of the Upper
Maastrichtian. Laffitteina turcica occurs only in
the uppermost Maastrichtian. Laffitteina biben-
sis appears in the Lower Paleocene (Danian).
The first occurence of Laffitteina erki indicates
the Selandian. Laffitteina bibensis and Laffit-
teina erki are associated in the Selandian and
Thanetian (Figure 3).

In the Upper Maastrichtian, endemic taxa such
as Postomphalocyclus merici, Selimina spinalis,
Cideina soezerii, Sirelina orduensis, Laffitteina
turcica, Laffitteina oeztuerki occur (inan and
inan 2009) .
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Porcellanous forms are represented by Kayseri-
ella, Ankaraella and Idalina. Both foraminiferal
content of the Paleocene and their stratigraphic
distributions (inan and inan, 2008) differ from
that was proposed for Tethyan Paleocene by
Serra-Kiel et al. (1998).

CONCLUSION

In the Eastern Pontides, the Upper Maasrtich-
tian-Paleocene successions contain common
microfacies and benthic foraminifera. In the
Upper Maastrichtian, many endemic taxa such
as Postomphalocyclus merici, Selimina spinalis,
Cideina soezerii, Sirelina orduensis and species
of Laffitteina are exist. In the Paleocene, ben-
thic foraminifera such as Kayseriella and An-
karaella have a local stratigraphic ranges differ
from the other Tethyan realm.
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