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Bolkarina, new genus (Foraminiferida)
and some associated species from the Thanetian
limestone (Central Turkey)

By ERCUMENT SiREL')

ABSTRACT

Bolkarina aksarayi n.gen. n.sp. and associated species (Lacazina éztemiiri n.sp.. Fabularia donaiae
DroBNE) have been studied and described from the Middie Paleocene (Thanetian) of different regions in
Turkey: Aksaray (southeast of Tuz golia). Kirnikkale (southeast of Ankara), Eregli (northwest of Bolkar
mountains) and Orencik, Demircilik (southeast of Sivas). The stratigraphy of these regions is briefly
described.

RESUME

Bolkarina aksarayi n.gen. n.sp., et les espéces associées (Lacazina oztemiiri n.sp., Fabularia donaiae
DroBNE) d’age Paleocéne Moyen (Thanetien) ont été étudiés dans différentes régions de Turquie:
Aksaray (sud-est du Tuz goli), Kinkkale (sud-est d’Ankara). Eregli (nord-ouest des montagnes Bolkar)
et Orencik. Demircilik (sud-est de Sivas). La stratigraphie de ces régions est décrite briévement.

Introduction

The study presents the geographic and stratigraphic distribution as well as the
description of new genus Bolkarina aksarayi n.gen. n.sp. and the other foraminifer-
al assemblage (Lacazina oztemiiri n.sp., Fabularia donatae DROBNE) of the
Paleocene limestone observed in Mahmutlar village (northwest of Kirikkale).
Karandere village (northwest of Aksaray), Sirakayalar gedigi (southeast of Eregli)
and Orencik, Demircilik village (southeast of Sivas) area (Fig. 1).

For detailed lithological description of Upper Cretaceous-Lower Tertiary suc-
cession in the Kirikkale, Yahsihan region (see NORMAN 1972). The studied samples
were collected by the present author from a locality, approximately 1 km northeast
of Mahmutlar village (map reference 130-b,).

UyGuN et al. (1978) made a detailed geologic investigation in the Tuz goli
region. The examined samples have been collected by the present author and
A. Uygun from the Kocaagildere, approximately 2 km southwest of Karandere
village (map reference K31-a,).

DEeMIRrTASLI et al. (1973) studied the geology of the Eregli region and Bolkar
mountains. The examined samples have been collected by the present author and
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Fig. 1. Location map.
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N. Turan from the Sirakayalar gedigi, approximately 2 km southeast of Eregli town
and 35 km north of Bolkar mountains (map reference N32-b)).

The southeastern part of Sivas area (Giirlevik, Tecer mountains) was studied by
KurTMAN (1973). The first paleontological work in the Sivas region was carried out
by Dizer (1962). The studied samples were collected by K. Tiitiincii from the
locality, approximately 750 m east of Orencik village (map reference 138-c,) and
1 km southeast of Demircilik village (map reference J38-a,).

The new genus Bolkarina aksarayi n.gen. n.sp. and Lacazina 6ztemiiri n.sp.
have been found in hard, grey-brown-colored Thanetian limestone with a rich
microfauna (Foraminiferida) composed of Fabularia donatae, Idalina sinjarica
GRIMSDALE, Rotalia cf. trochidiformis LAMARCK, Keramosphaera n.sp., Kathina sp.,
Lacazina sp., Miscellanea sp., Peneroplidae, Miliolidae.

Due to the hardness of limestone samples, it was not possible to obtain free
individuals. The present study of foraminifera is based on thin sections.

Holotype and figured paratypes deposited in the personal collection of E. Sirel:

Holotype of Bolkarina (Ak-1) (PlL.1, Fig.1-2), holotype of Lacazina éztemiiri
(Ak-25) (P1.4, Fig.4).

Stratigraphy
Tuz gélii region

The stratigraphy of this region is illustrated by Figure 24. Lateral and vertical
facies changes are abundant in the Maestrichtian sequence. This sequence is
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represented by sandy and clayey sandstones and conglomerates; the sandy and
clayey limestones of Maestrichtian which are characterized by foraminifers such as
Orbitoides media D’ ARCHIAC, Omphalocyclus macroporus LAMARCK, Hellenocyclina
beotica REICHEL. Siderolites calcitrapoides LAMARCK. Lower Paleocene algal lime-
stone conformably overlies a Maestrichtian sequence. The microfauna observed in
the algal limestone samples include Laffitteina mengaudi (ASTRE), Planorbulina sp.
and Rotaliidae. Thanetian sequence conformably overlies the algal limestone of
Lower Paleocene age. It 1s composed of sandstone. marl. conglomerate and lime-
stone. The Upper part of the Thanetian sequence consists of hard and brown-
colored limestone with Bolkarina aksarayi, Lacazina éztemiiri, Fabularia donatae,
ldalina sinjarica, Keramosphaera n.sp.: it is conformably overlain by the Ilerdian
limestone. This limestone is characterized by foraminifers such as Alveolina ara-
gonensis HOTTINGER. A. cf. globula HOTTINGER. A. (Glomalveolina) sp.. Ranikothalia
sp. and Orbirolites sp. The Eocene deposits are mostly marls and thin-bedded
sandstones. Eocene marls containing limestone pebbles of Thanetian age with
Bolkarina aksarayi. Lacazina oztemiiri, Fabularia donatae and Keramosphaera n.sp.
and limestone pebbles of llerdian age with Alveolina aragonensis, A. (Glomalveolina)
sp.. Discocyclina sp. and Orbitolites sp.

Kirikkale region

The stratigraphy of Kirikkale region is illustrated by Figure 2B. NorRMAN (1972)
reports Santonian, Campanian. Maestrichtian. Paleocene, Eocene and Lower Oli-
gocene rocks of the Kirikkale Yahsihan region. The upper part of the Maestrichtian
strata consists of alternation of sandy. clayey limestone and sandstone. Orbiroides
media, Siderolites calcitrapoides and Lepidororbitoides sp., occur predominantly in
the sandy and clayey limestone. The Maestrichtian sequence is conformably
overlain by the algal limestone of the Lower Paleocene age. The algal limestone
contains foraminifers such as Laffitteina mengaudi, Planorbulina sp. and Miliolidae.
The Thanetian sequence conformably overlies the algal limestone of Lower
Paleocene age; it is composed of sandstone, conglomerate. marl and light brown-
colored limestone. The foraminifers observed in the light brown-colored limestone
include Bolkarina aksarayi, Lacazina éztemiiri, Fabularia donatae and Miliolidae.
Upper Paleocene-Middle Eocene sediments take place over the Thanetian sequence
and they are containing foraminifers such as Nummulites sp. and Discocyclina sp.

Eregli region

The stratigraphy of Eregli region is illustrated by Figure 2C. Upper Cretaceous
(Maestrichtian), Paleocene and Eocene sediments crop out in the southeast of Eregli
region (Sirakayalar gedigi). The upper part of the Maestrichtian sequence is
composed of clayey limestones and contains foraminifers such as Orbiroides media.
Hellenocyclina beotica, Omphalocyclus macroporus and Globotruncana sp. Paleocene
limestone conformably overlies the Maestrichtian sequence. The lowest levels of this
limestone are of the Lower Paleocene? age with Mississippina sp., Discorbis sp.,
Planorbulina sp. and Globorotalia sp. The upper part of Paleocene limestone is of
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Fig.2. Schematic columnar sections of the investigated area.

Thanetian age, it is characterized by Bolkarina aksarayi, Lacazina o6ztemiiri, Fabu-
laria donatae, Miscellanea n.sp., ldalina sp., Rotaliidae and Miliolidae. Upper
Paleocene-Eocene sediments take place over the Thanetian limestone.

Sivas region

The rock units of the Lower Paleocene, Middle Paleocene and Eocene crop out
in the Orencik (west of Giirlevik mountains) village (Fig.2D). The lower part of the
Paleocene strata consists of red-colored clay and clayey limestone. The latter,
containing Laffitteina mengaudi and Planorbulina sp., can be assigned to the Lower
Paleocene; the sequence continues upward conformably with marl, sandstone,
conglomerate and limestone. Bolkarina aksarayi, Lacazina &éztemiiri, Fabularia
donatae, Peneroplidae and Miliolidae occur predominantly in the hard, brown-grey-
colored limestone of Thanetian age. The Paleocene sequence is unconformably
overlain by the Eocene (Cuisian?) flysch. This flysch is composed of basal conglom-
erate and alternation of claystone, siltstone and sandstone.

In Demircilik (northwest of Tecer mountains) village (Fig.2E) the Paleocene
sequence takes place over the clayey and sandy limestone with Omphalocyclus
macroporus, Laffitteina sp. and Loftusia sp. of the Maestrichtian age. The lower part
of the Paleocene sequence consists of clayey limestone with Laffitteina mengaudi,
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Globorotalia sp. can be assigned to Lower Paleocene. The Paleocene sequence
continues upward conformably with marl and hard. grey-colored limestone. con-
taining foraminifera (Lacazina éztemiiri, Fabularia donatae, Keramosphaera n.sp.
and Peneroplidae) characteristic for Thanetian. The Thanetian limestone is uncon-
formably overlain by the red-colored Oligocene? sediments, composed of basal
conglomerate and alternation of conglomerate, siltstone, sandstone and gypsum.

Systematic description
Phylum Protozoa GoLDpFuUss 1817
Class Rhizopoda von S1EBOLD 1845
Order Foraminiferida ExcHwALD 1830
Family Miscellaneidae S1GAL 1952

Genus Bolkarina n.gen.

Derivation of name: Bolkar, a mountain from the central Taurus belt of Turkey.
Tvpe species: Bolkarina aksarayi n.gen. n.sp.

Diagnosis. - Test rather large, thin, discoidal (flat to concavo-convex) and
undulated in shape. coarsely perforate hyaline calcareous wall; a monolocular
embryo is followed by many chambers forming planispiral involute spire which
never exceeds four whorls. This spire has a thick wall and its chambers are subrect-
angular and connected by a slit form intercameral foramen at the base of septum.
By far the greater portion of the test is composed of irregular hexagonal chambers in
annular series.

Comparisons and remarks. - Because of the similarities of planispiral involute
coiled periembryonic chambers, external ornamentation and coarsely perforated
hyaline calcareous test, this new genus has been placed in family Miscellaneidae. It
resembles Miscellanea by its early stage, wall composition, microstructure and outer
ornamentation; but it is clearly distinguished from Miscellanea by the presence of
the annuli of the equatorial chambers. This new genus is considered to have devel-
oped from genus Miscellanea by the addition of annuli of the postembryonic
chambers.

Bolkarina n.gen., with its equatorial section shows resemblance with Archaias DE
MonNTFORT (1808), Helicostegina BARKER & GRIMSDALE, Polylepidina VAUGHAN
(1924) and Discospirina MUNIER-CHALMAS (1902). In all these genera; the periem-
bryonic chambers are spirally coiled with 1.5-3.5 whorls and following chambers
(postembryonic chambers) arranged in annuali.

Bolkarina n.gen. differs from Archaias by having coarsely perforated hyaline
calcareous test and the hexagonal equatorial chambers.

It differs from Helicostegina by the following characteristic: 1. The periembryon-
ic chambers of new genus are planispiral, involute and coiled (Pl.2, Fig.2, PL.3,
Fig.5) whereas they are involute trochoid in Helicostegina (BARKER & GRIMSDALE
1936, P1.32, Fig.4, 5, 7). 2. There is difference between the equatorial chambers of
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Helicostegina and Bolkarina, the former having arcuate equatorial chambers and
the latter equatorial chambers rather irregularly hexagonal in shape. 3. The shell
composition is the same in both genera; but, new genus has more coarsely perforate
test (as in Miscellanea) than Helicostegina.

Polylepidina is distinguished from Bolkarina. 1. By having bilocular nucleo-
conch, followed by a trochoid spire of less than two whorl, whereas Bolkarina has a
monolocular embryo followed by an involute planispiral spire of 2-3.5 whorls. 2. By
having arcuate equatorial chambers instead of irregular hexagonal as in new genus.
3. By having finer perforation of the shell than new genus.

Discospirina is easily distinguished from the new genus by the presence of the
undivided periembryonic chambers and imperforate shell structure.

Bolkarina aksarayi n.gen. n.sp.
(Pl 1, Fig. 1-3; PL.2. Fig.1-4: P1.3. Fig. 1-6)

Derivation of name: Aksaray, a town of Nigde.

Holotype: The holotype of Bolkarina aksarayi n.gen. n.sp. is the equatorial section
of microspheric form from thin section (Ak-1), illustrated by Plate 1 (Fig. 1. 2).
Material: Examined material consists of numerous specimens from the type and
the other localities (Kirikkale, Eregli and Sivas regions), 100 thin sections from the
very hard limestone.

Type locality: Tilkitepe and Kocaagildere. approximately 2 km southwest of
Karandere village (northwest of Aksaray), Central Turkey (Fig.1).

Type level: Thanetian.

Description of microspheric form

External characters. - The description of the exterior ornamentation of the
form B of Bolkarina aksarayi is based on the fairly well preserved tangential
sections. The external surface of the test is undulated and ornamented by (coarse
granules?). The wall is hyaline calcareous with coarsely perforate similar to genus
Miscellanea. The test is relatively large, thin and discoidal (flat to concavo-convex).
The periphery of the test is slightly rounded. The diameters of the adult microspher-
ic form range from 12.2 mm to 18 mm and the thickness from 0.7 mm to 1 mm:
average specimens have a diameter of 15 mm and a thickness of 0.85 mm., the radius
of the holotype is 9 mm. The forms B are abundant compared to the forms A.

Equatorial section. - The proloculum is relatively small for this species. common-
ly about 65 x in diameter, nearly subspherical in shape and has exceptionally thick
walls. The proloculum is followed by 49-50 periembryonic chambers, planispirally
arranged in 3-3.5 whorls (Pl. 1, Fig.3; P13, Fig.3). The diameter of planispirally
stage ranges from 0.45 mm to 1.27 mm. The periembryonic chambers are generally
subrectangular in shape; the septa have double layers and are gently arched
backward. The intraseptal channels are present, the planispirally coiled chamber
communications are made by a slit in the intercameral foramen at the base of the
septum. The planispirally coiled stage is followed by about 64 irregular annuli of the
equatorial chambers (in holotype); they are divided by radial partitions. resulting in
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numerous irregular hexagonal chambers (Pl.1. Fig.2). The width of the annuli
increases toward the periphery. The width of the equatorial chamber near the center
1s about the same as the height of the equatorial chamber: but near the periphery
their height are greater than their width.

Axial section. - In axial section. it is apparent that the central part of the test is
rather inflat compared to the periphery. The margin is well rounded. The first and
second planispirally involute whorls which follow the proloculum cannot be
distinguished very easily in the axial section, the equatorial chambers are always
developed and arranged in irregular horizontal plane from center to periphery: their
shapes are generally hemispherical. subspherical and arcuate. In some of the axial
sections. the spherical alveolar structure (probably lateral chambers) within the
spire. near the periphery can be observed (PI.3, Fig.6).

Description of macrospheric form

External characters. - The macrospheric form is found very rarely compared to
the microspheric form. The description of the exterior ornamentation of form A of
new genus 1s the same as of form B (Pl.3, Fig.2). The test is small, thin, lenticular
and has slightly elevated umbo over the planispirally coiled chambers. The largest
specimen observed has a diameter of 3.2 mm and thickness of 0.9 mm.

Equatorial section. - The proloculum is small, spherical and its diameter is about
80 . The planispirally involute stage is well developed and has 22 chambers in 2.5
whorls. The shape of the planispirally coiled chambers are irregular subrectangular:
their tops are mostly rounded and their heights exceed always their widths. The
diameter of the planispiral stage is about 0.5 mm. in the first whorl, the spire interval
i1s almost constant; but in the second and the third whorls it suddenly becomes
wider. The equatorial chambers (postembryonic chambers) cannot be well observed
in the equatorial section.

Axial section. - It is rather rare, however we were able to find three subaxial
sections of form A. The planispirally involute stage can be easily observed in these
sections. The test is built of hyaline carbonate and is coarsely perforated as Miscel-
lanea. The coarse pores can be seen on these sections and continue inwards as tubes.
The equatorial chambers are generally arranged in a horizontal plane from center to
periphery; their shapes are subspherical and hemispherical.

Stratigraphic level and geographic distribution

Type locality. - Bolkarina aksarayi n.gen. n.sp. is abundant in hard, brown-
colored, Thanetian limestone with a rich microfauna (foraminifers) composed of
L.éztemiiri, F.donatae, I sinjarica, Keramosphaera n.sp., Lacazina sp.. Miliolidae,
Peneroplidae and Rotaliidae. Holotype (Ak-1) and paratypes (Ak-2, 4, 6. 9, 20, 39.
40) have been collected from the type locality; Tilkitepe and Kocaagildere approx-
imately 2 km southwest of Karandere village (northwest of Aksaray; Tuz goli
region).

Kirikkale region. Locality approximately 1 km northeast of Mahmutlar village
(northwest of Kirikkale) in brown-colored. Thanetian limestone with L. dzremiiri,
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F.donatae, Peneroplidae and Miliolidae. The paratypes of Bolkarina aksarayi (Kir-1,
2, 4) have been collected from the same locality.

Eregli region. Sirakayalar gedigi, approximately 2.5 km southeast of Eregli town
and 35 km north of Bolkar mountains in light brown-colored, Thanetian limestone
with L. 6ztemiiri, F. donatae, Miscellanea n.sp., Idalina sp., Rotaliidae and Miliolidae.
The paratype (Bol-1) has been collected from the same locality.

Sivas region. Orencik village, west of Giirlevik mountains in grey, brown-
colored, Thanetian limestone with L.éztemiiri, F.donatae, Keramosphaera n.sp..
Peneroplidae and Miliolidae.

Family Miliolidae EHRENBERG, 1839
Subfamily Fabulariinae EHRENBERG, 1839
Genus Lacazina MUNIER-CHALMAS, 1882

Lacazina 6ztemiiri n.sp.
(P14, Fig. 1-6, PL.5, Fig. 1-6)

Derivation of name: This species is dedicated to my colleague Mr. Cemal Oztemiir
who has made many valuable works on micropaleontology.

Holotype: The holotype of L. éztemiiri n.sp. is the vertical section of microspheric
form (Ak-25) from thin section, illustrated by Plate 4, Figure 4.

Material: The examined material consists of numerous specimens from the type and
the other localities (Kirikkale, Eregli and Sivas region), 50 thin sections from the
very hard limestone.

Type locality: Tilkitepe and Kocaagildere, approximately 2 km southwest of
Karandere village (northwest of Aksaray), Central Turkey (Fig.1). Type level:
Thanetian.

Diagnosis. - Test oblate to subspheric, the vertical diameter up to 4.2 mm;
horizontal diameter up to 3.5 mm, index of elongation (ratio of the vertical diameter
to the horizontal diameter) 1.18. The wall is calcareous, porcellaneous imperforate.
The proloculum is unknown, as only microspheric forms were observed. The first
4-5 chambers being low and are arranged in biloculine manner. All later chambers
completely embracing, the trematophore plate alternating from one pole to the
other in successive chambers. The cavities of the chambers are subdivided by the
thick septula in parallel chamberlets. From one chamber to the next, the septula are
arranged in continuous rows. Aperture cribrate possibly a trematophore plate at one
end of the vertical axis.

Description. — Vertical section: It is oblate in the vertical section, 12 chambers
have been counted for a vertical diameter of 3.5 mm (in holotype, P1.4, Fig.4). The
proloculum cannot be seen; the first 4-5 chambers which follow the proloculum are
arranged biloculine in pattern and coiled very tightly. The basal layer of the first 5-6
chambers are thick compared to the chambers spaces. All later chambers completely
enveloping, the trematophore plate alternating from one pole to the other in
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successive chambers. The thickening of the basal layer of the last 7 chambers 1s 3
times thicker than the thickening of the basal layer of the first 4 chambers.

Horizontal section: It is circular in horizontal section and its diameter up to
3 mm. The first 4-5 chambers are arranged biloculine in pattern whereas all later
chambers are coiled monoloculine. The cavities of the chambers are subdivided by
the septula into parallel chamberlets. The septula join the outer wall of the chamber
together with the septum; they are arranged in continuous rows from one chamber
to the next. The continuous pattern in the arrangement of the chamberlets and
septula is recognized best in tangential sections (P1.5. Fig.2. 3).

Comparisons and remarks. - L.oztemiiri n.sp. is distinguished from Lacazina
blumenthali REICHEL & S1GAL and Lacazina blumenthali gracilis DROBNE by its
external shape and coarser internal texture. and because holotype of L. ¢ztemiiri has
12 chambers in vertical of 3.5 mm while cotype of L. blumenthali has 20 chambers in
oblique sections of 2.75 mm (REICHEL et al. 1969. PL.II. Fig.8). Oblique centered
section of L.dztemiiri has 13 chambers of 3.8 mm (Pl.4. Fig.5) whereas L. blumen-
thali gracilis has 19 chambers in tangential section of 3.75 mm (DroBNE 1974, PL.9,
Fig.8). One the other hand, septula of L. dztemiiri are arranged in continuous rows
from one chamber to the next but are arranged in open work pattern in the tangen-
tial section of L. blumenthali. The new species occurs in a lower stratigraphical level
than L. blumenthali, which has been found in the lower part of the Upper Paleocene
(Lower Ilerdian) associated with Nummulites sp., Alveolina sp.. Ranikothalia sp. and
Miscellanea sp. at type locality (REICHEL et al. 1969. p.318). It has been found in
Lower llerdian of Kars region (Eastern Turkey). associated with A/lveolina globula
HOTTINGER. A.aramaea HOTTINGER. Fabularia alpani SIREL, Saudia labyrinthica
GRIMSDALE, Miscellanea miscella (D’ARCHIAC), Kathina subsphaerica SIREL, Raniko-
thalia sp., Dictyoconus sp. SIREL (1972).

L.éoztemiiri n.sp. 1s distinguished from the Lacazina wichmanni SCHLUMBERGER
(1894) by the following characters: 1. L. dztemiiri is oblate to subspheric in shape
whereas L.wichmanni is ovoid and very prolate spheroid. 2. The septula and the
basal layer of the new species are much thicker compared to L.wichmanni.
3. L. oztemiiri has less chamberlets per chamber of similar horizontal lenght (CRE-
SPIN 1962, PL.2, Fig.4, 7) and its chamberlets are greater size than the chamberlets
of L.wichmanni. 4. It has a smaller index of elongation in comparison with L. wich-
manni.

Stratigraphic level and geographic distribution

Type locality. - Holotype (Ak-25) and paratypes (Ak-19. 21), (Aks-18. 29, 40)
have been collected from type locality, Tilkitepe (Kocaagildere), approximately
2 km southwest of Karandere village (northwest of Aksaray; Tuz golu region). This
new species of Lacazina is very abundant in hard, brown-colored, Thanetian
limestone with rich microfauna: B.aksarayi, F.donatae, I.sinjarica, Keramosphaera
n.sp.. Lacazina sp.

Kirikkale region. Locality approximately 1 km northeast of Mahmutlar village

(northwest of Kirikkale) in brown-colored, Thanetian limestone with B.aksarayi,
F.donatae, Peneroplidae and Miliolidae.
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Eregli region. Sirakayalar gedigi approximately 2.5 km southeast of Eregli, in
light brown-colored, Thanetian limestone with B.aksarayi, F.donatae, Miscellanea
n.sp., Idalina sp. and Rotaliidae. The paratype (Bol-1) has been collected from the
same locality.

Sivas region. Orencik village (west of Giirlevik mountains) in grey-colored,
Thanetian limestones with B. aksarayi, F.donatae, Keramosphaera n.sp.. Peneropli-
dae and Miliolidae.

Demircilik village (northwest of Tecer mountains) in grey-colored, Thanetian
limestone with F. donatae, Keramosphaera n.sp. and Peneroplidae.

Fabularia donatae DROBNE
(PL.5, Fig.7-11)

Fabularia donatae n.sp., DROBNE 1974, p. 129-184.

Description of form B

The test is ellipsoidal, being more or less circular in horizontal section. Max-
imum vertical diameter observed is 2.4 mm, horizontal diameter is up to 2.1 mm.
There are 10-11 chambers in a horizontal section of 1.45 mm. The proloculum is
very small and spherical with a diameter of about 80 gx. The first and second
chambers which follow the proloculum show a milioline (Triloculina) stage (P1.5.
Fig.8, 10). The following 4 chambers are coiled in biloculine pattern; the basal layer
of all chambers gradually increase from center to periphery, the later chambers
being monoloculine. All chambers are divided into a single row of chamberlets by
radially arranged partitions. The shape of the cross section of the chamberlets is
generally subspheric (P1. 5, Fig.7, 8).

Description of form A

The test is ellipsoidal, being circular or subcircular in horizontal sections. The
maximum horizontal diameter observed is 1.3 mm, the vertical diameter is up to
1.8 mm. There are 10 chambers in a horizontal section of 1.15 mm. The proloculum
is very large and spherical with a diameter of about 275 x. All of the chambers
which follow the proloculum are tightly coiled biloculine in pattern. The biloculine
chambers are subdivided into a single row of chamberlets by radially arranged

partitions. The shape of chamberlet cross sections is generally subspheric (PL.5,
Fig. 7).

Stratigraphical level

This species is very abundant in Thanetian limestone from the Tuz golu.
Kirikkale, Eregli and Sivas region (Fig.2).

REFERENCES

BARKER, R.W., & GRIMSDALE, T.F. (1936): A contribution to the phylogeny of the orbitoidal Foraminifera,
with descriptions of new forms from the Eocene of Mexico. - J. Paleont. 10, 231-247.

CRESPIN, 1. (1962): Lacazinella, a new genus of trematophore Foraminifera. - Micropaleontology 8/3, 337-
342.



Bolkarina aksarayi n.gen. n.sp. 85

DeMirTASLL, E.. BiLGIN. Z., ERENLER, F., ISIKLAR, S.. SANLI, D.Y.. SELIM. M., & TurHAN. N. (1973):
Geology of Bolkar mountains. - Congr. of Earth Sci. (50" anniversary of Turkish republic), Ankara.

DizERr, A. (1962): Foraminifera of the Miocene of the Sivas basin (Turkey). - Rev. Fac. sci. Univ. Istanbul.
sér. B, 27/1-2. 49-83.

DroBNE. K. (1974): Les grandes Miliolidés des couches Paléocenés de la Yougoslavie du Nord-ouest
(ldalina, Fabularia, Lacazina, Periloculina). - Razpr. IV, razr. 17, 129-184.

Henson, F.R.S. (1950): Middle easiern Tertiary Peneroplidae (Foraminifera). with remarks on the
phylogeny and taxonomy of the family. - Wakefield (England).

Kurt™aN, F. (1973): Sivas-Hafik-Zara ve Imranii bilgesinin jeolojik ve Tektonik yapisi. - Mad. Tetkik
Arama Dergisi 80, 1-32.

MoNTFORT. D. DE. (1808): Conchyliologie systématique et classification méthodique des coquilles. Tome 1. -
Schoell. Paris.

MuNIer-CHALMAS, E. (1902): Sur les Foraminiféres rapportés au groupe des Orbitoides. - Bull. Soc. géol.
France 4/2, 351-353.

NORMAN, T. (1972): Ankara. Yahsihan béigesinde Ust Kretase-Alt Tersiver istifinin siratigrafisi. - Tirk.
Jeol. Kurumu Bil. /5/2. 180-276.

REICHEL. M., SiGaL. J.. & MoNoD. O. (1969): Description d'une Lacazine nouvelle (Foraminiféres.
miliolidés) dans le Paléocéne du Taurus de Bevsehir (Turquie). - Rev. espan. Micropaleont. /, 317-
326.

SCHLUMBERGER, C. (1894): Note sur Lacazina wichmanni. - Bull. Soc. géol. France 22, 295-298.

SirReL. E. (1972): Systematic siudy of new species of the genera Fabularia and Kathina from Paleocene. -
Tirk. Jeol. Kurumu Biil. /5/2, 277-294.

UYGUN. A.. BastanoGLU, D., & Aras. A. (1978): Tuz gilii havzasi etiid ve aramalar fizibilite arastir-
masi. - Mad. Tetkik Arama raporu. No.6083 (unpubl.)

VAUGHAN, T.W. (1924): American and European Tertiary larger foraminifera. - Bull. geol. Soc. Amer. 35,
785-822.



86

Fig. |
Fig.2

Fig.3

E. Sirel

Plate 1

Bolkarina aksarayi n.gen. n.sp.

Equatorial section of form B, holotype (Ak-1), Thanetian, Karandere (northwest of
Aksaray). X 10.

Central portion of holotype, to illustrate the microspheric embryo, planispiral cham-
bers and equatorial chambers. X 57.

Equatorial section of young specimen of form B, to illustrate the microspheric
embryo, planispiral chambers and few annuli of postembryonic chambers, paratype
(Ak-20), Thanetian, Karandere (northwest of Aksaray). X 27.
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Fig. 1
Fig.2
Fig.3

Fig. 4

E. Sirel

Plate 2

Bolkarina aksarayi n.gen. n.sp.

Axial section of form B, slightly oblique through equatorial plane, paratype (Kir-1),
Thanetian, Mahmutlar village (northwest of Kinkkale). x 17.

Axial section of form B, paratype (Kir-2), Thanetian, Mahmutlar village (northwest of
Kirkkale). x 17.

Subaxial section of form B, paratype (Ak-4), Thanetian, Karandere (northwest of
Aksaray). X 16.

Oblique section through equatorial plane, paratype (Ak-9). Thanetian, Karandere
(northwest of Aksaray). X 13.
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Fig.1

Fig.2

Fig.3

Fig.4
Fig.5

Fig.6
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Plate 3

Bolkarina aksarayi n.gen. n.sp.

Subaxial section of form B, paratype (Ak-2), Thanetian, Karandere (northwest of
Aksaray). X 11.

Oblique equatorial section of form A, to illustrate the macrospheric embryo, planis-
piral chambers, equatorial chambers, external ornamentation, paratype (Bol-1), Sira-
kayalar gedigi (north of Bolkar mountains). X 27.

Equatorial section of form B, showing planispiral chambers without the annuli of the
equatorial chambers, paratype (Ak-6), Thanetian, Karandere (northwest of Aksaray).
X 33.

Subaxial section of form A, paratype (Ak-40), Thanetian, Karandere (northwest of
Aksaray). x 35.

Subaxial section of form A, slightly oblique, to illustrate the planispiral involute stage,
paratype (Ak-39), Thanetian, Karandere (northwest of Aksaray). X 51.

Subaxial section of form B, near the periphery, showing spherical alveolar structure,
paratype (Kir-4), Thanetian, Mahmutlar village (northwest of Kinkkale). x 24.
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Fig.1
Fig.2
Fig.3
Fig.4
Fig.5

Fig.6
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Plate 4

Lacazina 6ztemuri n.sp.
(Form B)

Vertical section, slightly oblique, paratype (Ak-19), Thanetian, Karandere (northwest
of Aksaray). X 16.

Vertical section, slightly oblique, paratype (Ak-25), Thanetian, Karandere (northwest
of Aksaray). X 18.

Horizontal section, slightly oblique, paratype (Aks-40), Thanetian, Karandere (north-
west of Aksaray). x 13.

Vertical section, holotype (Ak-25), Thanetian, Karandere (northwest of Aksaray).
x 18.

Oblique centered section, paratype (Ak-21), Thanetian, Karandere (northwest of
Aksaray). X 15.

Horizonlal section, paratype (Aks-29), Thanetian, Karandere (northwest of Aksaray).
X 14.
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Fig.1

Fig.2-3

Fig.4
Fig.5

Fig.6

Fig.7
Fig.8
Fig.9
Fig.10

Fig. 11

E. Sirel

Plate 5

Lacazina éztemiiri n.sp.
(Form B)

Vertical section, slightly oblique, paratype (Bol-1), Thanetian, Sirakayalar gedigi
(north of Bolkar mountains). X 13.

Tangential section showing the thicker septula, and chamberlets from one chamber to
the next, paratype (Ak-24, Ak-37), Thanetian, Karandere (northwest of Aksaray).
Fig.2: x 18; Fig.3: x 17.

Vertical section, paratype (Ak-21), Thanetian, Karandere (northwest of Aksaray).
x 16.

Vertical section, paratype (Ak-24), Thanetian, Karandere (northwest of Aksaray).
% 20.

Subhorizontal section near apertural opening at one pole, passing close to the
trematophore of an early chamber, paratype (Ak-11), Thanetian, Karandere (north-
west of Aksaray). X 20.

Fabularia donatae DROBNE

Horizontal section of form A (Siv-1), Thanetian, Orencik (west of Giirlevik moun-
tains). X 20.

Horizontal section of form B (Aks-38), Thanetian, Karandere (northwest of Aksaray).
% 27.

Vertical section of form B (Aks-61), Thanetian, Karandere (northwest of Aksaray).
X 24.

Oblique centered section of form B (Aks-15), Thanetian, Karandere (northwest of
Aksaray). X 19.

Vertical section, slightly oblique, form A (Siv-5), Thanetian, Orencik (west of
Giirlevik mountains). X 20.
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