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ABSTRACT

Up to now, the existence of the Bartonian larger benthic foraminifera was not reported from the Haymana-Polatli
Basin. In this study, the argillaceous limestone collected from the top of the Cayraz section (near Cayraz village, 5
km north of Haymana) yielded indicator foraminiferal species, namely Nummulites perforatus (De Montfort), Alve-
olina stercusmuris Mayer-Eymar and Alveolina nuttalli Davies for Bartonian. These species are described and the-
ir stratigraphic ranges are discussed in detalil.
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0z

Bugtine degin, Haymana-Polatli Havzasi’ nda Bartoniyen iri bentik foraminiferlerinin varligi rapor edilmemistir. Bu
calismada, Cayraz kesitinin (Cayraz kéyl yakini, Haymana’ nin 5 km kuzeyi) tstiinden toplanan Killi kirectasindan
Nummulites perforatus (De Montfort), Alveolina stercusmuris Mayer-Eymar ve Alveolina nuttalli Davies karakteristik

foraminiferleri elde edilmistir. Bu foraminifer tirleri sekilleriyle ayrintili olarak tanimlanmis ve stratigrafik yayilimlari
tartisilmistir.
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INTRODUCTION

The main objective of this study is to introduce
Bartonian with the shallow water benthic fo-
raminifera (mainly nummulitid and alveolinid
species) from the Cayraz section (near Cayraz
village, 5 km north of Haymana, south of An-
kara, Central Turkey; Figures 1 and 2). The
argillaceous limestone, which forms the ba-
sis of this study and is found at the top of the
Cayraz section (Figure 2), yielded N. perfora-
tus, A.stercusmuris, A. nuttalli of Bartonian age.
Numereous geological and paleontological
studies at the relevant locality have been previ-
ously realized by the following autors: Hottinger
(1960 a, b), Schaub (1962), Dizer (1964), YUksel
(1970), Gékegen (1976), Sirel and Giindlz (1976),
Unalan et al. (1976), Toker (1979, 1980), Sirel
et al. (1986), Kogyigit (1991), Ciner et al. (1996),
Ozcan (2002), Ozcan et al. (2007), Sirel (2010).
So far, the occurrences of the Bartonian ben-
thic foraminiferal species has not been reported
by these studies.
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Figure 1. Map showing the sampling location.
Sekil 1. Ornek yerini gésteren yerbulduru haritasi.
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Figure 2. Stratigraphic distrubution of nummulitid, assilinid and alveolinid species in Cayraz section (not-to-scaled)

(Sirel, 2010).

Sekil 2. Cayraz kesitindeki nummuilitinid, assilinid ve alveolinidlerin stratigrafik dagilimi (6lceksiz) (Sirel, 2010).
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The Cayraz succession is the best locality for
early and middle Eocene (Cuisian-Lutetian), so
that Cuisian and Lutetian sequences of Cayraz
were chosen as the reference sections of above
chronostratigraphic units by its accessibility,
completeness and benthic foraminiferal con-
tent (Sirel, 2010).

Detailed paleontological study concerning
nummulitid and alveolinid species have been
introduced from the Cayraz section by Sirel and
Gindiz (1976; Figs. 2, 3). In this study the Bar-
tonian stage was not reported by the authors, in
spite of the fact that the Bartonian species As-
silina exponens (Sowerby) occurred at the top
of the section.

The orianted equatorial and axial sections were
made from the issolated foraminiferal speci-
mens in the soft-argillaceous limestone. All the
specimens in the plate 1-3 are deposited in the
collection of Ankara University, Faculty of Engi-
neering, Department of Geological Engineering.

SYSTEMATHIC PALEONTOLOGY

Order Foraminiferida Eichwald, 1830
Family Nummulitidae Blainville, 1825
Genus: Nummulites Lamarck, 1801

Type species: Camerina laevigata Brugiere,
1792

NEOGENE

Conglomerate
Mari

FLTL] Clayey limestone
F-1] Limestone

Figure 3. Schematic cross-section of the Cayraz se-
quence (not-to-scaled).
Sekil 3. Cayraz istifinin yatay sematik kesiti (6lceksiz).

Nummuilites perforatus (de Montfort, 1808)
(Plate 1, Figs 1-6; Plate 2, Figs 1-8)
1808 Egeon perforatus de Montfort, p. 166, figs. 2.

1929 Nummulites perforatus (de Montfort),
Llueca, p. 190-195, pl. 9, figs 30-38; pl. 11,
figs. 1-7; pl. 12, figs. 1-7.

1972 Nummulites perforatus (de Montfort),
Blondeau, p. 161, pl. 36, figs. 6-11.

1981 Nummulites perforatus (de Montfort), Sa-
manta, p. 818-823, pl. 113, figs 1-2; pl. 116,
figs. 1-2.

1981 Nummulites perforatus (de Montfort),
Schaub, p. 88-90, pl. 17; pl. 18; pl 19, figs 1-8.

1995 Nummulites perforatus (de Montfort),
Racey, p. 56-58, pl. 3, figs 1-7.

1995 Nummulites perforatus (de Montfort), Pa-
pazzoni and Sirotti, pl. 2, figs 7-8.

1991 Nummulites perforatus (de Montfort),
Avsar, p. 21-22, pl. 1, figs 1-11.

1992 Nummulites perforatus (de Montfort),
Avsar, p. 156-158, pl. 2, figs 1-11.

2007 Nummuilites perforatus (de Montfort), Var-
one and Decrouez, pl. 1, figs. 7-12.

Description: Form B: The test is inflated len-
ticular with rounded periphery. This form has
meandriform septal filaments on the surface.
The rounded small granules are distributed all
over the surface of the shell. The diameter of
the test ranges from 12 to 26.3 mm and the
thickness varied from 5 to 15.3 mm. The test
of the microspheric generation is composed of
three growth stages. Very small microsphere
is followed by tightly and regularly coiled 5-7
whorls of juvenile stage. The following 14-15
whorls of the adult period are arranged slightly
irregular. The last numereous whorls called se-
nile stage, which are coiled tightly and irregular.
The isometric chambers of the earlier whorls
gradually become larger than higher toward
the last whorls. The septa are slightly inclined
and faintly arch shaped. There are 37 whorls
in an equatoral section measuring 24.4 mm in
diameter and 34 whorls in an equatoral section
measuring 19 mm in diameter.



194 Yerbilimleri

Form A: The test is inflated lenticular with
rounded periphery. On the pole of the test, the
septal filaments are hardly observed due to the
granulation. They are irregularly radial through
the periphery. The granules are rounded and
coarse as opposite to the microspheric form.
The diameter of the test ranges from 4.3 to
5.5 mm and the thickness from 2.5 to 3.2 mm.
The shape of proloculus is changed between
globular to ovoid and the diameter of prolocu-
lus ranges between 0.59 to 0.86 mm. The spire
is regular. Isometric chambers of the first 1-2
whorls become larger than higher at the last
whorls. The septa are inclined and slightly
curved. There are 6 whorls in an equatoral sec-
tion measuring 5.5 mm in diameter.

Distribution: The inflated lenticular species
Nummuilites perforatus (De Montford) was found
together with A. stercusmuris and A. nuttalli at
the top of the Cayraz section (Fig. 2). According
to Serra-Kiel et al. (1998, p. 286, Fig. 3), N. per-
foratus indicates the Bartonian age. Like wise,
A. stercusmuris was reported from the Barto-
nian of the Darende area, western Malatya Sirel
and Acar (2008, p. 83, pl. 76, Fig. 1).

Family Alveolinidae Ehrenberg, 1829
Genus: Alveolina d’Orbigny, 1826

Type species: Oryzaria boscii Defrance, in
Bronn, 1825

Alveolina stercusmuris Mayer-Eymar, 1886
(Plate 3, Fig. 1)

1886 Alveolina stercusmuris Mayer-Eymar, (in
Hottinger, 1960a ,p. 147; in Drobne, 1977, p. 50).

1977 Alveolina stercusmuris Mayer-Eymar,
Drobne, p. 50, pl. 10, figs. 12-14.

2008 Alveolina stercusmuris Mayer-Eymar,
Sirel and Acar, p. 83-84, pl. 76, fig. 1.

Description: Only one well preserved mega-
lospheric form has a medium sized, subcylin-
diric test with an axial diameter of 5.6 mm
and equatorial diameter of 3.1 mm. The index
of elongation is 1,81 at the 15 th whorl. 4-5
ovoid to subspheric whorls which follow the
proloculus (with a diameter of 0.255 mm) are
coiled tightly. In following 3-4 whorls, the axial

thickening is rather thick in comparison with
the thickening of the equatorial sector. The last
7 whorls of the senile stage, thickening of the
basal layer becomes narrower and becomes
constant till the last whorl in both polar and
equatorial regions. The size of chamberlets
gradually increases from the first to the last
whorl. Their cross sections vary from the sub-
spheric to the upright oval.

Distribution: The distribution of this species
was described in the N. perforatus chapter.

Alveolina nuttalli (Davies, 1940)
(Plate 3, Figs 2-5)

1940 Alveolina elliptica nuttalli Davies, p. 219-
220, pl. 12, figs. 1-4.

1954 Alveolina elliptica flosculina Silvestri,
Smout, p. 82-83, pl. 14, figs. 8-12.

1993 Alveolina nuttalli (Davies), Samanta, p. 65-
72, pl. 10, figs. 1-5; pl. 11, figs. 2-3.

Description: The shape of the test is ovoid
with rounded poles. Axial diameter ranges from
4 mm to 5.5 mm, equatorial diameter from 2.6
to 3.8 mm and index of elongation from 1.44
to 1.54. All the sections and incomplete speci-
mens examined were megalospheric. The shell
of the species composed of three growth pe-
riods. The spheric megalosphere (its diameter
ranges from 0.167 to 0.185 mm) is followed by
tight coiled ovoid 5-7 whorls of the nepionic
stage. The number of the flosculinized whorls
ranges from 2 to 3. The ovoid 7-8 whorls of
the senile period are coiled tightly in the axial
as well as the equatorial spire. The size of the
chamberlets increase gradually from the pro-
loculus to the last whorl; their cross section are
generally subspheric.

Remarks: Four specimens collected from the
upper Kirthar beds (middle Eocene) of north-
west India were described and figured as Alve-
olina elliptica ( Sowerby ) nuttalli Davies by Dav-
ies (1940), in spite of the fact that the alveolinid
association consists of different two species.
The first alveolinid species illustrated in Davies
(1940, pl. 40, figs. 3,4) resembles A. elliptica
Sowerby by large test with tightly coiled nu-
mereous whorls Hottinger (1960a, pl. 1-3) and
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Samanta (1993, pl. 4, figs. 1-5; pl. 5, figs. 1-3;
pl. 6, figs. 1-2; pl. 7, figs. 1-2; pl. 8, figs. 1-3).
The second species A. elliptica nuttalli figured in
Davies (1940, pl. 12, figs. 1-2) have a ovoid test
including the ovoid nepionic, flosculinized and
senile periods growth stages. Later on, these
two species were described and figured as Al-
veolina elliptica (Sowerby) and Alveolina nuttalli
(Davies) from the uppermost middle Eocene of
Lakhpat, Babia and Cutch areas, western India
by Samanta (1993). The specimens collected
from the top of the Cayraz section, figured in (pl.
1, figs. 2-5) resemble A. nuttalli in possessing
ovoid test with three growth stages; therefore,
they were here described as A. nuttalli (Davies).

Distribution: The distribution of this species
was described in the N. perforatus chapter.

DISCUSSIONS AND CONCLUSIONS

The benthic foraminiferal zones (SBZ 1-20) were
established for the Tethyan Paleocene-Eocene
by Serra-Kiel et al. (1998). According to these
authors, the inflated lenticular species N. perfo-
ratus indicates to the SBZ 17 (Bartonian). The
subcylindrical alveolinid species in PI. 3, fig. 1
called as A. stercusmuris apperantely similar
to that of the Darende species (Sirel and Acar,
2008, p. 83, pl. 76, fig. 1). The later species is
associated there with Alveolina fusiformis Sow-
erby and Alveolina elongata D’Orbigny of Barto-
nian age Sirel and Acar (2008).

Because of the foregoing paleontological datum,
the argillaceous limestone with N. perforatus, A.
stercusmuris, A. nuttalli located at the top of the
Cayraz section is attributed Bartonian.
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PLATE 1

Bartonian, all figures from Cayraz section, figs 1,6 x5; figs 2-5 x10.

Nummulites perforatus (De Montfort);

Fig. 1- Equatorial section of B form, showing three growth stages, C-1/04/6.

Fig. 2- External view of A form, showing rounded and coarse granules, C-2 /02/1.

Fig. 3- Equatorial section of A form, C-2 /02/8.

Fig. 4- External view of A form, showing granules and radial septal flaments close to periphery, C-2/02/2.
Fig. 5- Axial section of A form, showing the proloculus and pillars, C-3/3/3.

Fig. 6- Equatorial section of B form, C-1/01/5.

LEVHA 1

Bartonian, tim sekiller Cayraz kesitindendir, sek. 1,6 x5; sek. 2-5 x10.

Nummulites perforatus (De Montfort);

Sek. 1- B formunun Ugli gelisim evresini gésteren ekvatoryal kesiti, C-1/04/6.

Sek. 2- A formunun yuvarlak ve iri grandllerini gésteren dis gérintimd, C-2/02/1.

Sek. 3- A formunun ekvatoryal eksiti, C-2/02/8.

Sek. 4- A formunun grandilleri ve kenara yakin isinsal bélme izlerini gésteren dis gérinimd, C-2/02/2.
Sek. 5- A formunun ilk loca ve situnlarini gésteren eksenel kesiti, C-3/3/3.

Sek. 6- B formunun ekvatoryal kesiti, C-1/01/5.
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PLATE 2
Bartonian, all figures from Cayraz section, figs. 1-3, 5, 7, 8 x 5; figs. 4, 6 x10.
Nummulites perforatus (De Montfort);

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1- External view of B form, showing small rounded granules, C-1/05/1.

2- Equatorial section, young specimen of B form, contains first 13 whorls, C-1/10/3.
3- Equatorial section, young specimen of B form, contains first 12 whorls,C- 1/10/2.
4- Equatorial section of A form showing first 6 whorls, C-2/02/2.

5- External view of a young B form,C-1/10/3.

6- Axial section of A form showing the proloculus and pillars, C-2/02/10.

7- Axial section of B form showing pillars, C-1/01/eks.

8- Axial section of B form, showing thin pillars, C-1/05/eks.

LEVHA 2

Bartonian, bltlin sekiller Cayraz kesitindendir, sek. 1-3, 5, 7, 8 x 5; sek. 4, 6 x10.
Nummulites perforatus (De Montfort);

Sek. 1- B formunun kuiglk yuvarlak grandllerini gésteren distan gérinimd, Cay/B/05/1.
Sek. 2- Geng B formumun ilk 13 turunu gésteren ekvatoryal kesiti, Cay/A/3.
Sek. 3- Geng B formumun ilk 12 turunu gésteren ekvatoryal kesiti,Cay/A/2.

Sek. 4- A formunun ilk 6 turunu gdsteren ekvatoryal kesiti, Cay/A/02/2.

Sek. 5- Geng¢ B formunun distan gériiniimi,Cay/A/3.

Sek. 6- A formunun ilk loca ve situnlarini gésteren eksenel kesiti, Cay/A/02/10.
Sek. 7- B formunun situnlarini gésteren eksenel kesiti, Cay/B/01/eks.

Sek. 8- ince pillarlari gésterenB formunun eksenel kesiti, Cay/B/05/eks.
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PLATE 3

Bartonian, all figures from Cayraz section, x20.

Alveolina stercusmuris Mayer-Eymar;

Fig. 1- Axial section A form, C-Alv/1

Alveolina nuttalli Davies;

Fig. 2- Axial section of A form?, showing three growth stages, C-Alv/2.

Fig. 3- Almost axial section of A form, showing reduced senile whorls, C-Alv/11.
Fig. 4- Incomplete axial section of A form, C-Alv/9.

Fig. 5- Incomplete axial section of A form, C-Alv/8.

LEVHA 3

Bartonian, batin sekiller Cayraz kesitindendir, sek. 1-5 x20.

Alveolina stercusmuris Mayer-Eymar;

Sek. 1- A formunun eksenel kesiti, Cay/Alv/1

Alveolina nuttalli Davies;

Sek. 2- Ug blytime evresini gésteren A formunun eksenel kesiti, Cay/Alv/2.

Sek. 3- Azalan buna devresini gésteren A formunun eksene yakin kesiti, Cay/Alv/11.
Sek. 4- A formunun tam olmayan eksenel kesiti, Cay/Alv/9.

Sek. 5- A formunun tam olmayan eksenel kesiti, Cay/Alv/8.
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PLATE-III/LEVHA-III
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