
INTRODUCTION

This study was carried out in the vicinity of
Akçataþ and Cebeci villages, which are located
to the northwest of Tosya town (SE Kastamonu).
The study area is located in the western part of
Kastamonu F32-d1 quadrangle of 1:25000 scale
(Figure 1).

Geological studies carried out in the Tosya
region have mainly focused on economical geol-
ogy and tectonics. There are also a number of
geological studies and geological research
reports of the General Directorate of the Mineral
Research and Exploration (MTA) carried out in
the region. Early studies in the region belong to
Coulant (1894) and Pilz (1937), which were con-
centrated on nickel deposits. Blumenthal (1939,
1948 and 1950) carried out geological research
in the area and prepared a 1/100 000 scale geo-
logical map. Ayaroðlu (1980), concentrated on
the economical possibilities of the region in his
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Figure 1- Location map of the investigated area. 
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study. Later, Yýlmaz and Tüysüz (1984) investi-
gated the regional geology of the area. While
some detailed paleontological researches have
been carried out in the north and northeast parts
of Kastamonu (Tunoðlu, 1992a, 1992b, 1993 and
1994), no detailed paleontological studies were
done on the Tertiary units with fossils in the
southeast of Kastamonu, yet. These units were
aged as Paleocene-Eocene based on a number
of genus determined in the previous studies
(Ayaroðlu, 1980; Yýlmaz and Tüysüz, 1984). First
comprehensive paleontological research in the
Akçataþ-Cebeci region is reported by Özgen
(1998) and Özgen-Erdem et al., (2005), which
focused on merely Lower-Middle Ilerdian levels
of the unit.

This study aimed at putting forward the ben-
thic foraminiferal biostratigraphy, determining the
stratigraphic range and interpreting paleoecolo-
gical features of this unit. The stratigraphic distri-
butions of the benthic foraminifera, which are
described in this study, have also been correla-
ted with Tethyan Belt shallow benthic Foramini-
fera biozones (Serra-Kiel et al., 1998). Towards
realizing these objectives, three stratigraphic
sections, which are named as Akçataþ, Karapý-
nar and Kirenler, have been measured and some
86 systematic samples were collected from the
unit (Figure 2,4 -6). Systematic descriptions are
based on oriented and random thin sections. All
thin sections containing the benthic foraminifera
described and shown in this paper are stored in
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Figure 2- Geological map of Akçataþ-Cebeci region (Yýlmaz and Tüysüz, 1984).



the palepntological collection of Cumhuriyet
University, Department of Geological Engineer-
ing, Sivas (Turkey).

STRATIGRAPHY

The Liassic aged Bekirli Metamorphics cons-
titute the basement of the study area (Tüysüz,
1986) and consist of schist, marble, diabase and
metadiabase. The limestones, which are dated
as Upper Cretaceous in previous studies, were
observed as a small outcrop in the vicinity of
Cebeci village. Hellenocyclina beotica Reichel,

Siderolites sp. and Orbitoides sp. are described
in the samples obtained from the unit, which was
then assigned to the Late Maastrichtian age
(Figure 3). The unit, whose age is determined as
Thanetian-Ilerdian in this study, starts with a thin
conglomerate level in the base, which overlies
Bekirli Metamorphics unconformably. The cong-
lomerates are followed by sandstones, sandy
limestones and limestones toward the upper le-
vels. The sandstones are yellowish-brown co-
loured, well-compacted and carbonated. The
sandy limestones are yellowish sometimes gray
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Figure 3- Generalized columnar section of the investigated area (nonscale).
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coloured, well-compacted and fossiliferous. The
limestones, which outcropped most, are gray-
white sometimes yellowish coloured, thin-dense
textured, fossilliferous and contain small amount
of clays. Sedimentary petrography analyses
show that the unit is presented with boundstones
and wakestones, which contain benthic fora-
miniferal fragments within a micritic cement.

Haymanella paleocenica Sirel, Idalina sinjari-
ca Grimsdale, Mississippina binkhorsti (Reuss),
Pseudocuvillierina? sp., Rotalia sp., Miscellanea
sp. and Discocyclina sp. are found in the lower
levels of the unit. These levels are aged Thane-
tian. Idalina sinjarica Grimsdale, G. lepidula Sch-
wager, G. subtilis Hottinger, G. karsica Sirel, A.
ellipsoidalis Schwager, Orbitolites complanatus
Lamarck, O. megasphericus Zhang, Opertorbito-
lites lehmanni Montanari, Glomalveolina sp., Tri-
loculina sp., Alveolina sp., Orbitolites sp., Oper-
torbitolites sp., Cribrobulumina sp., Lockhartia
sp., Asterigerina sp., Miscellanea sp., Nummu-
lites sp., Operculina sp., Discocyclina sp. and
Haddonia sp. have been determined in the Lo-
wer Ilerdian levels. G. lepidula Schwager, G. pilu-
la Hottinger, A. ellipsoidalis Schwager, A. mous-
soulensis Hottinger, A. corbarica Hottinger, A.
laxa Hottinger, A. ilerdensis Hottinger, A. mine-
rvensis Hottinger, A. subpyrenaica Leymerie, A.
decipiens Schwager, A. aff. pisella Drobne, A. er-
ki Acar, O. complanatus Lamarck, O. megas-
phericus Zhang, Opertorbitolites lehmanni Mon-
tanari, Glomalveolina sp., Alveolina sp., Orbito-
lites sp., Opertorbitolites sp., Cribrobulumina sp.,
Lockhartia sp., Asterigerina sp., Miscellanea sp.,
Rotalia sp., Gypsina sp., Nummulites sp., Assi-
lina sp., Operculina sp. and Discocyclina sp.
have been defined in the Middle Ilerdian levels.
G. lepidula Schwager, A. trempina Hottinger, A.
aragonensis Hottinger, O. complanatus Lamarck,
Op. lehmanni Montanari, Alveolina sp., Orbi-
tolites sp., Opertorbitolites sp., Cribrobulumina
sp., Lockhartia sp., Miscellanea sp., Asterigerina
sp., Rotalia sp., Gypsina sp., Nummulites sp.,
Assilina sp., Operculina sp. and Discocyclina sp.,
have been described in the Upper Ilerdian levels

(Plate I, II). However this formation has not been
named in the previous studies, to avoid a confu-
sion, the formation has not been named in this
study either. But instead, the unit is stated as
Thanetian-Ilerdian aged. Eocene basalts are ob-
served in places in the investigated area (Yýlmaz
and Tüysüz, 1984). The youngest deposits are
Quaternary alluviums.

MEASURED STRATIGRAPHIC SECTIONS

Akçataþ measured stratigraphic section

The section was measured within Akçataþ
village, which is located 10 km northwest to the
Tosya town (Figure 2). The section is situated in
the Kastamonu F32d1 quadrangle (start point:
4 561 000 - 585 100; end point: 4 560 900 -
585 100). Some 27 samples were collected
along the section, which advanced from north to
south for a total of 90 m in thickness (28 m Lower
Ilerdian and 62 m Middle Ilerdian) (Figure 4). The
unit is represented by gray, varigated coloured,
thin-dense textured limestones in this section.
Idalina sinjarica Grimsdale, Glomalveolina sub-
tilis Hottinger, G. lepidula Schwager, G. karsica
Sirel, Alveolina ellipsoidalis Schwager, Orbito-
lites complanatus Lamarck, Opertorbitolites
lehmanni Montanari, Glomalveolina sp., Alveo-
lina sp., Opertorbitolites sp., Cribrobulumina sp.,
Lockhartia sp., Asterigerina sp., Miscellanea sp.,
Nummulites sp., Operculina sp., Discocyclina sp.
and Haddonia sp. were described in the Early
Ilerdian levels. The benthic foraminifera such as
G. lepidula Schwager, G. pilula Hottinger, Alveo-
lina ellipsoidalis Schwager, A. moussoulensis
Hottinger, A. laxa Hottinger, A. minervensis
Hottinger, A. subpyrenaica Leymerie, A. decipi-
ensis Schwager, A. aff. pisella Drobne, Orbito-
lites complanatus Lamarck, O. megasphericus
Zhang, Opertorbitolites lehmanni Montanari,
Glomalveolina sp., Alveolina sp., Opertorbitolites
sp., Cribrobulumina sp., Lockhartia sp., Asterige-
rina sp., Miscellanea sp., Nummulites sp. and
Discocyclina sp. were determined in the Middle
Ilerdian levels (Figure 4).

52



TOSYA THANETIAN-ILERDIAN BENTHIC FORAMINIFERA

Karapýnar measured stratigraphic section

This section was measured from the Kara-
pýnar ridge, which is 1 km northwest of the Ak-
çataþ village (Figure 2). The section is located in
the Kastamonu F32d1 quadrangle (start point: 4
561 600 - 584 500; end point: 4 561 500 - 584
500) and has been measured from north to
south. Middle-Upper Ilerdian levels of unit are
ob-served in this section. A total of 65 m thick-
ness (27 m Middle Ilerdian and 38 m Upper Iler-
dian) was measured and some 24 samples

collected (Figure 5). Middle Ilerdian levels are
formed from sandy limestones in the base; gray,
white coloured, dense textured limestones in the
top and are characterized by Glomalveolina
lepidula Schwager, Alveolina moussoulensis
Hottinger, A. ilerdensis Hottinger, A. minervensis
Hottinger, A. subpyrenaica Leymerie, A. deci-
piensis Schwager, Orbitolites complanatus
Lamarck, O. megasphericus Zhang, Opertorbito-
lites lehmanni Montanari, Glomalveolina sp., Al-
veolina sp., Orbitolites sp., Opertorbitolites sp.,
Cribrobulumina sp., Lockhartia sp., Miscellanea
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Figure 4- Akçataþ section, Akçataþ, NW Tosya, SE Kastamonu.
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sp., Nummulites sp., Assilina sp., Operculina sp.,
Discocyclina sp., Rotalia sp. and Gypsina sp.
Upper Ilerdian levels are represented by yellow-
ish coloured, well-compacted sandstones, gray-
yellowish coloured, dense textured sandy lime-
stones and gray sometimes yellowish coloured,
dense textured limestones from base to top. G.
lepidula Schwager, A. trempina Hottinger, Orbi-
tolites complanatus Lamarck, Alveolina sp., Orbi-
tolites sp., Opertorbitolites sp., Lockhartia sp.,
Miscellanea sp., Nummulites sp., Assilina sp.,
Operculina sp., Discocyclina sp., Rotalia sp. and
Gypsina sp. were observed in these levels
(Figure 5).

Kirenler measured stratigraphic section

This section was measured from Kirenler
ridge, which is 500 m southwest of Çibanköy (Fi-
gure 2). It is situated in the Kastamonu F32 d1
quadrangle (start point: 4 561 750 - 586 200; end
point: 4 561 650 - 586 250). Previously Lower-
Middle Ilerdian levels were studied by Özgen
(1998). In this subsequent study, basal and top
levels of this section are worked. A total thick-
ness of 59 m (7 m Thanetian, 18 m Lower Iler-
dian, 26 m Middle Ilerdian and 8 m Upper Iler-
dian) was measured and 35 samples collected
(Figure 6). The section starts with conglomerates
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Figure 5- Karapýnar section, NW Akçataþ, NW Tosya, SE Kastamonu.
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in the base and continues with sandstones with
carbonate, gray sometimes yellowish colored,
thin-dense textured clayey limestones toward top
levels. Haymanella paleocenica Sirel, Idalina sin-
jarica Grimsdale, Mississippina binkhorsti Reuss,
Pseudocuvillierina? sp., Rotalia sp., Miscellanea
sp. and Discocyclina sp. were described in the

levels containing sandstones with carbonate.
These levels are given Thanetian age. The Lo-
wer Ilerdian levels are characterized by Idalina
sinjarica Grimsdale, G. lepidula Schwager, G.
karsica Sirel, A. ellipsoidalis Schwager, Orbitoli-
tes complanatus Lamarck, O. megasphericus
Zhang, Opertorbitolites lehmanni Montanari,
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Figure 6- Kirenler section, SW Çibanköy, NW Tosya, SE Kastamonu.
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Triloculina sp., Alveolina sp., Orbitolites sp.,
Opertorbitolites sp., Cribrobulumina sp. and
Nummulites sp.

In the Middle Ilerdian aged levels, G. lepidula
Schwager, A. ellipsoidalis Schwager, A. mous-
soulensis Hottinger, A. corbarica Hottinger,
A. ilerdensis Hottinger, A. minervensis Hottinger,
A. erki Acar, Orbitolites complanatus Lamarck,
O. megasphericus Zhang, Opertorbitolites leh-
manni Montanari, Alveolina sp., Orbitolites sp.,
Opertorbitolites sp., Cribrobulumina sp., Asteri-
gerina sp., Miscellanea sp., Rotalia sp. and
Nummulites sp. were found. Late Ilerdian aged
levels are represented by G. lepidula Schwager,
A. trempina Hottinger, A. aragonensis Hottinger,
Orbitolites complanatus Lamarck, Opertorbi-
tolites lehmanni Montanari, Alveolina sp.,
Orbitolites sp., Opertorbitolites sp., Cribrobulu-
mina sp., Nummulites sp. and Asterigerina sp.
(Figure 6).

BIOSTRATIGRAPHY AND DISCUSSION

In this section stratigraphic ranges of benthic
foraminifera defined in the studied area are cor-
related with Shallow Benthic Foraminifera Bio-
zones (SBZ) of the Tethyan Belt (Serra-Kiel et
al., 1998).

Similar to Serra-Kiel et al., (1998), Idalina sin-
jarica Grimsdale is observed in the Thanetian-
Lower Ilerdian levels of the unit (SBZ 3-6).

As in the Tethyan Belt Shallow Benthic Fo-
raminifera Biozones (Serra-Kiel et al., 1998),
Glomalveolina lepidula Schwager is found in the
Ilerdian (SBZ 5-9) levels of the study area. In the
Tethyan Belt Biozones, while Alveolina moussou-
lensis Hottinger, A. subpyrenaica Leymerie and
A. laxa Hottinger are shown in the lower levels of
Middle Ilerdian (SBZ 7), A. corbarica Hottinger is
shown in  the upper levels of Middle Ilerdian
(SBZ 8) and A. decipiens Schwager is shown in
Middle Ilerdian (SBZ 7-8) by Serra-Kiel et al.,
(1998). However, these species are observed in

the Middle Ilerdian levels of the northwestern
Tosya region. According to Serra-Kiel et al.
(1998) A. trempina Hottinger characterizes Up-
per Ilerdian levels (SBZ 9) in the Tethyan bio-
zones. The same stratigraphic range has been
determined for A. trempina Hottinger in the stud-
ied area. A. ellipsoidalis Schwager indicate Early
Ilerdian (SBZ 6) in the Tethyan biozones (Serra-
Kiel et al., 1998) and Early-Middle Ilerdian in this
study. A. aragonensis Hottinger and A. ilerdensis
Hottinger are shown in the Middle-Late Ilerdian
(SBZ 7-9) of the Tethyan biozones (Serra-Kiel et
al., 1998). The former species is found in the
Upper Ilerdian levels while the latter is observed
in the Middle Ilerdian levels of the studied area.

PALEOENVIRONMENTAL
INTERPRETATION

Paleoenvironmental interpretations of the
Thanetian-Ilerdian unit are mainly based on Al-
veolina species, other described benthic fora-
minifera and sedimantological data. As in most
benthic foraminifera the test shape of Alveolina
genus is an important criterion in the paleoeco-
logical studies (Hottinger, 1960, 1977, 1997;
Lutherbacher, 1970; Hottinger and Dreher, 1974;
Larsen, 1976; Hallock and Glenn, 1986).
Hottinger (1960) stated that species of Alveolina
ellipsoidalis, Alveolina subpyrenaica and Alveo-
lina decipiens groups live in restricted platform
environments with normal salinity. Similarly
Luterbacher (1970), in his study on environmen-
tal distribution of Tertiary benthic foraminifera of
Tremp basin, expressed that spheric alveolinids
were found in lagoonal deposits while elongated
alveolinids restricted in platform deposits. Both
studies revealed that Orbitolites and Opertor-
bitolites inhabit together with these Alveolina
species in identical environmental conditions.
These types of environments, where low energy
conditions are dominant, are characteristic for
Alveolina, Orbitolites and Opertorbitolites assem-
blages (Hottinger, 1960).

The presence of Upper Cretaceous lime-
stones with larger benthic foraminifera in the stu-
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died area indicates the activity of shallow water
conditions during this period. The units in the
region were affected from the Laramian phase of
Alpin orogenesis in the end of Late Cretaceous
(Ayaroðlu, 1980). Following this period sea ad-
vanced forward and covered the region in the
Thanetian. The beginning of Thanetian-Ilerdian
unit with a basal conglomerate, and continuning
with sandstones and sandy limestone lithologies
are the evidences of this transgression. Poor
fossil content of Thanetian levels which is mostly
characterized by small rotaliid foraminifera
(Cuvillierina, Mississippina, Miscellanea, Rotalia)
indicate restricted platform environment with
abnormal salinity (Hottinger, 1960).

However, Lower-Middle Ilerdian levels of the
unit contain abundantly Alveolina, Opertorbito-
lites and Orbitolites species. These fossil assem-
blages with porcellaneous shell walls (Grenier,
1969; Murray, 1973; Reiss and Hottinger, 1984)
and boundstones and wakestones with micritic
cement indicate low energy conditions. Presence
of these fossil assemblages and sedimentologi-
cal data show that these levels of the unit were
deposited in a shallow (about 10-30 m depth) re-
stricted platform environment with normal sali-
nity. Starting from upper levels of Middle Ilerdian
and to the Upper Ilerdian, genera Nummulites
and Assilina become more dominant. These fos-
sil assemblages indicate the development of a
deep (40-80 m depth) carbonate shelf environ-
ment in this period (Henson, 1950; Hottinger,
1960; Örçen et al., 1994).

CONCLUSION

In this study paleontological investigations
are carried out on Thanetian-Ilerdian unit, which
outcrops in the southeast (NW Tosya) of Kas-
tamonu. In the study area a unit, which was aged
Paleocene-Eocene by previous studies conduct-
ed in the region, unconformably overlies the
Bekirli Metamorphics. However this study deter-
mined that the unit is Thanetian-Ilerdian aged.

The unit begins with basal conglomerate and
continues upward with sandstones, sandy lime-
stones and limestones. The following benthic
foraminifera are described: Haymanella paleo-
cenica Sirel, Idalina sinjarica Grimsdale, Missis-
sippina binkhorsti (Reuss) in the Thanetian le-
vels; Ýdalina sinjarica Grimsdale, G. lepidula Sch-
wager, G. subtilis Hottinger, G. karsica Sirel,
A. ellipsoidalis Schwager, Orbitolites complana-
tus Lamarck, O. megasphericus Zhang, Oper-
torbitolites lehmanni Montanari in the Lower
Ilerdian levels; G. lepidula Schwager, G. pilula
Hottinger, A. ellipsoidalis Schwager, A. mous-
soulensis Hottinger, A. corbarica Hottinger, A.
laxa Hottinger, A. ilerdensis Hottinger, A. miner-
vensis Hottinger, A. subpyrenaica Leymerie, A.
decipiens Schwager, A. aff. pisella Drobne, A.
erki Acar, O. complanatus Lamarck, O. megas-
phericus Zhang, Op. lehmanni Montanari in the
Middle Ilerdian levels and G. lepidula Schwager,
A. trempina Hottinger, A. aragonensis Hottinger,
O. complanatus Lamarck, Op. lehmanni Mon-
tanari in the Upper Ilerdian levels. The stratig-
raphic range of these species presents close
similarities with Tethyan Belt Shallow Benthic
Foraminifer Biozones (Serra-Kiel et al., 1998) ex-
cept for a few differences. The fossil assemblage
and sedimentological data indicate the deposi-
tion of the Thanetian levels in restricted platform
environment with abnormal salinity, the deposi-
tion of the Lower-Middle Ilerdian levels  in a shal-
low and restricted platform environment with nor-
mal salinity, and finally the deposition of the
Upper Ilerdian levels in a deep carbonate shelf
environments in the region.

ACKNOWLEDGEMENT

The support of the Council of Scientific Re-
search Projects of Cumhuriyet University is
acknowledged.

Manuscript received June 30, 2008

57



Nazire ÖZGEN - ERDEM

REFERENCES

Ayaroðlu, H. 1980. Tosya kuzeybatýsýnýn (Karadere) 
jeolojisi ve ekonomik olanaklarý. Jeoloji Mü-
hendisliði, 10, 65-73 (In Turkish).

Blumental, M. 1939. Über den stand der geologischen
aufnahmen im Ilgaz Dað.). Maden Tetkik Ara-
ma Genel Müdürlüðü Report No: 842, 35s. 
Ankara (unpublished). 

,1948. Bolu civarý ile Aþaðý Kýzýlýrmak arasýnda-
ki Kuzey Anadolu Silsilelerinin jeolojisi.). 
Maden Tetkik Arama Genel Müdürlüðü yayýn-
larý seri B, no, 13, 71-119) (In Turkish). 

,1950. Orta ve aþaðý Yeþilýrmak bölgelerinin 
jeolojisi. Maden Tetkik Arama Genel Müdürlüðü 
Yayýnlarý seri D, no, 4, 153s (In Turkish).   

Coulant, E. 1894. Kastamonu vilayeti Çiban Köyü 
Nikel Yataklarý. Maden Tetkik Arama Genel 
Müdürlüðü Report No: 1398, 12s. Ankara (in 
Turkish) (unpublished).

Grenier, G.O.G. 1969. Recent benthic foraminifera, 
environmental factors controlling their deposi-
tion. Nature, 223, 168-170.

Hallock, P. and Glenn, E.C. 1986. Larger Foraminifera: 
A Tool for Paleoenvironmental Analysis of 
Cenozoic Carbonate Depositional Facies. Pa-
laios, 1, 55-64.

Henson, F.R.S. 1950. Middle Eastern Tertiary Pene-
roplidae (Foraminifera) with remarks on the 
phylogeny and taxonomy of the family. West 
Yorkshire Printing Co., 70p.

Hottinger, L. 1960. Recherches sur les alveolines du
Paléogene et de I'Eocene. Mémoires Suisses
de Paléontologie, 75-76, 1-236.

,1977. Foraminiféres Operculiniformes. Mé-
moirs du Museum d'Histoire Naturelle, 40, 1-
159.

,1997. Shallow benthic foraminiferal assem-
blages as signals for depth of their limitations. 
Bulletin de la Société Géologique France, 168/
4, 491-505.   

,and Dreher, D. 1974. Differentiation of pro-
toplasm in Nummulitidae (Foraminifera) from 
Elat, Red Sea. Marine Biology, 25, 41-61.

Larsen, A.R. 1976. Studies of Recent Amphistegina:
taxonomy and some ecological aspects. Israel
Journal Earth Science, 25, 1-26.

Lutherbacher, H.P. 1970. Environmental distribution of 
early Tertiary microfossils, Tremp Basin, North-
eastern Spain. ESSO Production Research-
European Laboratories, 46p. 

Murray, J.M. 1973. Distribution and ecology of living 
benthic foraminiferids. New York, Crane, Rus-
sak and Co., 274 p. 

Örçen, S., Yýldýz, A. and Toker, V. 1994. Yukarýsaz-
caðýz yöresi (Gürün KB, Sivas) Lütesiyen'inin
biyostratigrafik olaylarý ve paleoekolojisi.
Türkiye Jeoloji Bülteni, 9, 97-108 (in Turkish).

Özgen, N. 1998. Batý Pontid'lerin Paleosen-Eosen
bentik foraminifer topluluklarý. Türkiye Jeoloji
Bülteni, 41 /2, 63-78 (in Turkish).

Özgen Erdem, N., Ýnan, N., Akyazý, M. and Tunoðlu C. 
2005. Benthonic foraminiferal assemblages
and microfacies analysis of Paleocene-Eocene
carbonate rocks in the Kastamonu region,
Northern Turkey. Journal of Asian Earth
Sciences, 25/3, 403-417.   

Pilz R. 1937. Kastamonu ve Sinop vilayetlerindeki
çeþitli mineral yataklarýnýn tetkiki. Maden Tetkik
Arama Genel Müdürlüðü Report No: 644.
Ankara (in Turkish) (unpublished).

Reis, Z. and Hottinger, L. 1984. The Gulf of Aqaba,
Ecological Micropaleontology. Springer-Verlag,
354 p.

Serra-Kiel, J. Hottinger, L., Caus, E., Drobne, K.,
Ferrandez, C., Jauhri, A.K., Less, G., Pavlovec,
R., Pignatti, J., Samso, J.M., Schaub, H., Sirel,
E., Strougo, A., Tambareau, Y., Tosquella, J.
and Zakrevskaya, E. 1998. Larger foraminiferal 
biostratigraphy of the Tethyan Paleocene and
Eocene. Bulletin Société Géologique France,
169, 2, 281-299.

Tunoðlu, C. 1992a. Devrekani havzasý (Kastamonu
kuzeyi) Üst Jura-Alt Kretase yaþlý karbonat
istifinde mikrofasiyes analizleri. Türkiye Petrol 
Jeologlarý Derneði Bülteni, 3/1, 75-86 (in
Turkish).

58



Tunoðlu, C. 1992b. Devrekani havzasý (Kastamonu
kuzeyi) Maastrihtiyen yaþlý pelajik karbonat 
istifinde mikrofasiyes analizleri. Türkiye 9.
Petrol Kongresi, 17-21 Þubat 1992, 112-113 (in
Turkish).

,1993. Devrekani Havzasýnýn (Kastamonu
kuzeyi orta Pontidler) litostratigrafi birimleri. 
A.Suat Erk Simpozyumu, 2-5 Eylül 1991,
Ankara, 183-191 (in Turkish). 

,1994. Devrekani Havzasý (Kastamonu Kuzeyi) 
Üst Paleosen-Alt-Orta Eosen yaþlý karbonat
istifinde mikrofasiyes analizleri. Türkiye Jeoloji
Bülteni, 37/2, 43-51 (in Turkish).

Tüysüz, O. 1986. Kargý masifi ve dolayýndaki tektonik
birliklerin ayrýmý ve araþtýrýlmasý (petrolojik
inceleme). Doktora Tezi, Ýstanbul Üniversitesi,
431s. Ýstanbul. 

Yýlmaz, Y. and Tüysüz, O. 1984. Kastamonu-Boyabat-
Vezirköprü-Tosya arasýndaki bölgenin jeolojisi 
(Ilgaz-Kargý masiflerinin etüdü). Maden Tetkik
Arama Genel Müdürlüðü Report No:7838, 
275s. Ankara (in Turkish) (unpublished).

TOSYA THANETIAN-ILERDIAN BENTHIC FORAMINIFERA 59



bos



PLATES



PLATE I

Haymanella paleocenica Sirel, Thanetian

Figure 1-2- Vertical sections, megalospheric form (Kirenler section, Nçb. 2), 1-X50, 2-X40. 

Idalina sinjarica Grimsdale, Thanetian

Figure 3- Axial section, megalospheric form (Kirenler section, Nçb.2), X20.

Mississippina binkhorsti (Reuss), Thanetian

Figure 4- Subaxial section (Kirenler section, Nçb.3), X30

Pseudocuvillierina? sp., Thanetian

Figure 5- Axial section, megalospheric form (Kirenler section, Nçb.3), X30

Figure 6- Equatorial section, megalospheric form (Kirenler section, Nçb. 3), X30

Glomalveolina lepidula Schwager, Ilerdian

Figure 7- Axial section, megalospheric form (Kirenler section, Nçb.7), X30.

Glomalveolina karsica Sirel, Early Ilerdian

Figure 8- Axial section, megalospheric form (Kirenler section, Nçb.9), X30.

Alveolina erki Acar, Middle Ilerdian

Figure 9- Axial section, megalospheric form (Kirenler section, Nçb.18), X20.

Alveolina ellipsoidalis Schwager, Early Ilerdian

Figure 10- Axial section, megalospheric form (Kirenler section, Nçb. 12), X20.

Alveolina corbarica Hottinger, Middle Ilerdian

Figure 11- Axial section, megalospheric form (Kirenler section, Nçb. 17), X20.

Alveolina ilerdensis Hottinger, Middle Ilerdian

Figure 12- Axial section, megalospheric form (Kirenler section, Nçb. 27), X20.

Alveolina decipiens Schwager, Middle Ilerdian

Figure 13- Axial section, megalospheric form (Akçataþ section, Ak.26), X20.
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PLATE II

Alveolina subpyrenaica Leymerie, Middle Ilerdian 

Figure 1- Axial section, megalospheric form (Akçataþ section, Ak.8) X20.

Alveolina aragonensis Hottinger, Late Ilerdian

Figure 2- Axial section, megalospheric form (Kirenler section, Nçb.33) X20.

Alveolina trempina Hottinger, Late Ilerdian

Figure 3- Axial section, megalospheric form (Kirenler section, Nçb.32), X20.

Alveolina aff. pisella Drobne, Middle Ilerdian

Figure 4- Axial section, megalospheric form (Akçataþ section, Ak.18), X20.

Alveolina minervensis Hottinger, Middle Ilerdian

Figure 5- Axial section, megalospheric form (Akçataþ section, Ak.8), X20.

Opertorbitolites lehmanni Montanarii, Middle Ilerdian

Figure 6- Axial section, megalospheric form (Akçataþ section, Ak.11), X20.

Orbitolites megasphericus Zhang, Early- Middle Ilerdian

Figure 7- Axial section, megalospheric form (Akçataþ section, Ak. 22), X20

Figure 8- Axial section, megalospheric form (Kirenler section, Nçb.6), X20.

Orbitolites complanatus Lamarck, Ilerdian

Figure 9- Axial section, megalospheric form (Kirenler section, Nçb.7), X20.

Discocyclina sp., Middle Ilerdian

Figure 10- Axial section, megalospheric form (Akçataþ section, Ak.25), X20.
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