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NANNOPLANKTON BIOSTRATIGRAPHY OF THE SELANDIAN-YPRESIAN GUNEY
FORMATION (ULUKISLA BASIN) AND SEA-WATER TEMPERATURE CHANGES IN
THIS PERIOD

Manolya SINACI* and Vedia TOKER**

ABSTRACT.- In this research, nannoplankton flora of Selandian-Ypresian Giiney formation which is comprised
of sandstone-shale intercalation and cropping out in Eregli — Ulukisla basin was studied. 44 species of 16
nannoplankton taxons were determined in 50 samples collected from Giiney measured stratigraphic section.
Flora of five nannoplancton zone [(Fasciculithus tympaniformis Zone (late Selandian), Heliolithus kleinpellii
Zone (late Selandian — early Thanetian, Heliolithus ridelii Zone (Thanetian), Discoaster multiradiatus Zone
(Thanetian), Tribrachiatus contortus Zone (Ypresian)] were determined. Of the nannoplancton species which
are sensitive to temperature changes, Coccolithus eopelagicus indicate mild — cool water and Discoaster and
Sphenolith indicate mild-warm water environments; based on this information, we suggest that the sea water
during the Selandian was mild to warm, during the Thanetian, the sea water was mild to cool and during the

Ypresian, again the mild to warm sea water conditions prevailed.

Key words: Nannoplankton, Giiney formation, Eregli-Ulukisla Basin, Selandian, Ypresian.

INTRODUCTION

Eregli-Ulukisla Basin is located 100 km NW
of the Adana city (Figure 1). Glney formation
which forms part of the basin spreads out in Ulu-
kigla (Nigde), Camardi, Pozanti and Eregli (Kon-
ya) (Figure 1).

The basin is delimited by Aladaglar mounta-
ins and Ecemis fault in the east, by Nigde mas-
sif in the west and by Bolkar mountains in the
south (Demirtagh et al., 1973) (Figure 1).

Geological studies for different purposes we-
re carried out in the study area and surroundings
(Ketin and Akarsu (1965), Demirtagh et al.,1973;
Oktay, 1982; Dellaloglu and Aksu, 1986; Pampal
and Merig; 1990; Sonel and Sari, 2004; Dursun,
2006). This study aims to reveal the nannoplank-
ton biostratigraphy of the study area in detail.

In study area and its surroundings an ophioli-
tic emplacement is observed in Late Cretaceo-
us; following this a sedimentary sequence were
deposited in Late Cretaceous — Miocene time in-
terval. The units filling the basin are clastic de-
posits, volcanosedimentary units, carbonates

and evaporites. There are vertical and horizontal
transitions and lithofacies changes among the
Ulukisla, Halkapinar, Hasangazi and Giiney for-
mations (Figure 2). These units are shown in fly-
sch character and they include many channel fil-
ling structures (Sonel and Sari, 2004). By the
end of the Middle Eocene, as a result of tectonic
movements, the region has gained its structural
position as shown today.

In this study, nannoplanktons in 50 samples
collected from a measured stratigraphic section
in Guney formation were studied and taxons of
5 biozone were determined (Figure 3). These
data indicate that age of the formation is Selan-
dian — Ypresian (Paleocene — early Eocene).

MATERIAL AND METHOD

50 samples collected from the Glney forma-
tion along a measured stratigraphic section are
the materials used in this study. Slides were pre-
pared from the samples by stripping method.
Abundance of zone fossils from the samples col-
lected were counted in 200 areas (Wei, 1988)
and revealed. Accordingly, following evaluation
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Figure 1- Location map of the study area (MTA, 2002)

was made for the species: one or many species
in an area as “Abundant = B”; one species in 2 -
10 areas as “Widespread = Y”, and one species
in 11 — 50 areas as “ Few (Little) = A” and one
from each species in 51 — 200 areas as “Rare =
N” (Table 1).

LITHOSTRATIGRAPHY

Guney formation which crops out in study
area is comprised of an intercalation of sandsto-
ne and shale, however, red lenticular mudstones
and thin to medium bedded lenticular sandsto-
nes and mudstones are also included. Pillow la-
vas of 1 — 15.5 m thick are also observed in the
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Figure 2- Generalized stratigraphic columnar section of the Eregli-Ulukisla

Basin(Dursun, 2006).

19

unit. At the top of the unit widespread lenticular
channel fills displaying graded bedding, slump
deposits and intercalations of turbiditic sandsto-
ne are observed.

Glney formation is represented very well
around Ulukigla — Glney village. It was develo-

ped time regressive from north to south; therefo-
re it has different facies and ages around its typi-
cal locality and southwest of Ulukisla (Oktay,
1982).

Gulney formation was deposited in general
below the wave base and by turbiditic currents.
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Figure 3- Generalized view 10f Glney formation (north of Bekgitepe).

The lower levels of the sequence include chan-
nel fills and sandstones are dominant in these
levels, therefore they display characteristics of
proximal turbidites. Northward in the study area,
the shale and sandstone dominance become
equal; in these regions channel fills are obser-
ved at the upper sections and sandstones beco-
me dominant with coarse grains while the domi-
nance of the shales decrease. For this reason,
the upper levels are observed in proximal turbi-
ditic character.

The unit was developed in general as grey,
coarse sandstone and shale intercalation. It is
800 m thick.

Guney formation is vertically and horizontally
transitive to Ulukusla and Halkapinar formations
in the study area. It is not observed south of Ulu-
kisla, but here Hasangazi formation which has
the same age with the Ululisla formation was de-
posited. Aktoprak formation is vertically and ho-
rizontally transitive to Hasangazi and Giiney for-
mations and overlies these two formations. Mi-
ocene — Pliocene Cihanbeyli formation uncon-
formably overlies the Aktoprak formation in so-
uth, and Guney formation in the north of the
study area.

Along the 652 m thick Giney stratigraphic
section which is comprised of sandstone — sha-
le intercalation, between 58 — 78 m the amount
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Table1- Abundance of Giiney formation nannoplankton zone species
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of sandstone decreases while the shales increa-
se. Between 78 — 111 m, the thickness of sand-
stones is more than that of the shale (Figure 3).

BIOSTRATIGRAPHY

16 genus and 44 species were determined
along 652 m thick stratigraphic section in Gluney
formation, and 5 biozones were defined (Figure
3). In the first 58 m, Fasciculithus tympaniformis
Zone ranging between the first appearance of
Fasciculithus tympaniformis Hay and Mohler
and the first appearance of Heliolithus kleinpellii
Sullivan; between 58-78 m Heliolithus kleinpellii
Zone ranging between the first appearance of
Heliolithus kleinpellii Sullivan and Discoaster
gemmeus Stradner; and between 78-111 m He-
liolithus rideli Zone ranging between the first ap-
pearance of Heliolithus ridelii Bramlette and Sul-
livan or Dicoaster nobilis Martini and Discoaster
multiradiatus Bramlette and Riedel; between
111-621 m Discoaster multiradiatus Zone ran-
ging between the first appearance of Discoaster
multiradiatus Bramlette and Riedel and Tribrac-
hiatus contortus Stradner, between 621-652 m
Tribrachiatus contortus Zone ranging between
the first and last appearance of Tribrachiatus
contortus Stradner were determined (Figure 4,
Table 1.2). As for the previous studies related to
the biostratigraphic zoning of nannoplanktons
we can cite Hay and Mohler (1967), Bukry
(1969), Martini (1971), Okada and Bukry (1980)
and, Perch and Nielsen (1985 a, b). This study
is based on the standard zoning of Perch and
Nielsen (1985 a, b) (Table 1,2).

Fasciculithus Tympaniformis Zone

Description: Zone was formed during the in-
terval between the first appearance Fasciculit-
hus tympaniformis Hay and Mohler and the first
appearance of Heliolithus kleinpellii Sullivan of
(Plate I, Figure 6).

Author: Hay and Mohler (1967)

Category: Concurrent range zone

Stratigraphic level: Selandian

Fossil Assemblage: Biantolithus sparsus
(Bramlette and Martini), Coccolithus eopelagi-
cus (Bramlette and Riedel), Discoaster barbadi-
ensis (Tan Sin Hok), Ericsonia cava (Hay and
Mohler), Ericsonia ovalis (Black), Ericsonia ro-
busta (Bramlette and Sullivan), Fasciculithus
tympaniformis (Hay and Mohler), Fasciculithus
involotus (Bramlette and Sullivan), Sphanolithus
radians (Deflandre), Sphenolithus anarrhopus
(Burky and Bramlette), Toweius tovae (Perch
and Nielsen), Thracosphaera sp. (Kamptner)
and Zygrhablithus bijugatus (Deflandre).

Comparison and Interpretations: Hay and
Mohler (1967), Martini (1971), Perch and Niel-
sen (1972,1985a), Toker (1977), Okada and
Bukry (1980), Akdz (1981), Meric et al. (1987),
Lang and Wise (1987), Wise and Pospichal
(1990), Aydin (2005) defined this zone at the sa-
me stratigraphic level during their studies. Du-
ring this study, Fasciculithus tympaniformis Zo-
ne is determined in Selandian (Table 2).

Heliolithus Kleinpellii Zone

Description: Heliolithus kleinpellii Zone was
formed during the first appearance of Sullivan
and Discoaster gemmeus Stradner (Plate |, Fi-
gure 2).

Author: Hay and Mohler (1967)
Category: Concurrent range zone

Stratigraphic level: Upper level of late Selan-
dian — lower level of early Thanetian

Fossil Assemblage: Coccolithus eopelagicus
(Bramlette and Riedel), Discoaster barbadiensis
(Tan Sin Hok), Ericsonia cava (Hay and Mohler),
Ericsonia ovalis (Black), Ericsonia robusta
(Bramlette and Sullivan), Fasciculithus tympani-
formis (Hay and Mohler), Heliolithus kleinpellii
(Sullivan), Sphenolithus anarrhopus (Burky and
Bramlette), Toweius tovae (Perch and Nielsen).

Comparison and interpretation: Hay and
Mohler (1967), Bukry (1969), Martini (1971),
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Perch and Nielsen (1972,1985a), Toker (1977),
Okada and Bukry (1980), Akoéz (1981), Lang and
Wise (1987), Wise and Pospichal (1990), Aydin
(2005) defined this zone during their studies. On
the other hand, Decima et al. (1975) defined
this zone as Markalius inversus Zone. Meric et
al. (1987) could not determine this zone during
their study. In this study Heliolithus kleinpellii Zo-
ne was determined in late Selandian-early Tha-
netian based on the findings and the study of
Bukry (1969) (Table 2).

Heliolithus Ridelii Zone

Description: Heliolithus ridelii Zone was for-
med between the first appearance of Heliolithus
ridelii Bramlette and Sullivan or Dicoaster nobilis
Martini and the first appearance of Discoaster
multiradiatus Bramlette and Riedel (Plate I, Fi-
gure 3).

Author: Bramlette and Sullivan (1961),
Perch-Nielsen (1972)

Category: Concurrent range zone
Stratigraphic level: Thanetian

Fossil Assemblage: Coccolithus eopelagicus
(Bramlette and Riedel), Cribrocentum reticula-
tum (Gartner and Smith) Perch and Nielsen,
Discoaster aster (Bramlette and Riedel), Ericso-
nia formousa (Kamptner), Ericsonia ovalis
(Black), Fasciculithus tympaniformis (Hay and
Mohler), Heliolithus ridelii (Bramlette and Sulli-
van), Sphenolithus anarrhopus (Burky and
Bramlette), Sphenolithus editus (Perch-Niel-
sen), Sphenolithus primus (Perch and Nielsen),
Sphenolithus radians (Deflandre), Toweius to-
vae (Perch and Nielsen), Tribrachiatus orthost-
ylus (Shamrai) and Thracosphaera sp.

Comparison and interpretation: Hay and
Mohler (1967), Bukry (1969), Martini (1971),
Decima et al. (1975), Perch and Nielsen
(1985a), Wise-Pospichal (1990), Aydin (2005)
defined this zone during their studies. On the ot-
her hand, this zone was defined as Discoaster
gemmeus Zone by Toker (1977) and Akéz

(1981). Perch and Nielsen (1972), Okada and
Bukry (1980), Lang and Wise (1987) defined this
zone as Discoaster nobilis Zone. Meri¢ et al.
(1987) determined the fosil assemblage of this
zone durng their study. In this study, Heliolithus
ridelii Zone is determined as Thanetian based
on the findings and the study of Bukry (1969)
(Table 2).

Discoaster Multiradiatus Zone

Description: Zone was formed between the
first appearance of Discoaster multiradiatus
Bramlette and Riedel and first appearance of Trib-
rachiatus contortus (Stradner) (Plate, Figure D).

Author: Bramlette and Sullivan (1961), Marti-
ni (1971)

Category: Concurrent range zone

Stratigraphic level: Upper level of Late Tha-
netian

Fossil Assemblage: Biantolithus sparsus
(Bramlette and Martini), Braarudosphaera bige-
lowi (Gran and Braarud), Coccolithus eopelagi-
cus (Bramlette and Riedel), Chiasmolithus dani-
cus (Brotzen), Chiasmolithus solithus (Bramlette
and Sullivan), Cribrocentum reticulatum (Gart-
ner, 1967), Cruciplacolithus tenius (Stradner)
Hay and Mohler, Discoaster aster (Bramlette
and Riedel), Discoaster barbadiensis (Tan Sin
Hok), Discoaster deflandrei (Bramlette and Rie-
del), Discoaster diastypus (Bramlette and Sulli-
van), Discoaster elegans (Bramlette and Sulli-
van), Discoaster gemmeus (Stradner), Discoas-
ter multiradiatus (Bramlette and Riedel), Disco-
aster pacificus (Haq), Discoaster salisburgensis
(Stradner), Ericsonia cava (Hay and Mohler),
Ericsonia formosa (Kamptner), Ericsonia robus-
ta (Bramlette and Sullivan), Ericsonia ovalis
(Black), Fasciculithus involotus (Bramlette and
Sullivan), Fasciculithus tympaniformis (Hay and
Mohler), Heliolithus kleinpelli (Sullivan), Heliolit-
hus ridelii (Bramlette and Sullivan), Micrantolit-
hus crenulatus (Bramlette and Sullivan), Marka-
lius inversus (Deflandre), Neochiastozygus eo-
seapes (Perch and Nielsen), Neochiastozygus
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Table 2- General comparison of Paleocene — Early Eocene nannoplankton zones.
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junctus (Bramlette and Sullivan), Pontosphaera
plana (Bramlette and Sullivan), Sphenolithus
anarrhopus (Burky and Bramlette), Sphenolithus
conspicuus (Martini), Sphenolithus editus
(Perch and Nielsen), Sphenolithus primus
(Perch and Nielsen), Sphenolithus radians (Def-
landre), Toweius tovae (Perch and Nielsen),
Thracosphaera sp., Toweius eminens (Bramlet-
te and Sullivan), Tribrachiatus orthostylus
(Shamrai) and Zygrhablithus bijugatus (Deflan-
dre).

Comparison and interpretation: Hay and
Mohler (1967), Bukry (1969), Martini (1971),
Perch and Nielsen (1972,1985a), Decima et al.
(1975), Toker (1977), Okada and Bukry (1980),
Akoz (1981), Meric et al. (1987), Lang and Wise
(1987), Wise and Pospichal (1990), Aydin
(2005) defined this zone at the same stratigrap-
hic level during their studies. In this study, Disco-
aster multiradiatus Zone is defined in the upper
level of Thanetian (Table 2).

Tribrachiatus Contortus Zone

Description: Tribrachiatus contortus Zone
was formed between the first and last appearan-
ce of Tribrachiatus contortus (Stradner) (Plate,
Figure A).

Author: Hay (1964) and Bukry (1973)
Category: Range zone
Stratigraphic level: Early Ypresian

Fossil Assemblage: Coccolithus eopelagicus
(Bramlette and Riedel), Discoaster barbadiensis
(Tan Sin Hok), Ericsonia ovalis (Black), Fasci-
culithus tympaniformis (Hay and Mohler), Towei-
us tovae (Perch-Nielsen) and Tribrachiatus con-
tortus (Stradner).

Comparison and interpretation: Meri¢ et al.
(1987), Decima et al. (1975), Aydin (2005) defi-
ned this zone during their studies. Martini
(1971), Toker (1977), Perch and Nielsen (1985a)
defined this zone as Marthasterites contortus
Zone, on the other hand, Okada and Bukry

(1980) and Lang and Wise (1987) defined it as
Discoaster diastypus Zone, Akdz (1981) as
Marthasterites tribrachiatus Zone, Wise-Pospic-
hal (1990) as Tribrachiatus bramlettei Zone, and
Bukry (1969) as Marthasterites contortus and
Discoaster diastypus Zone. Perch and Nielsen
(1972) did not encounter this zone during their
study. In this study Tribrachiatus contortus Zone
is defined in early Ypresian (Table 2).

TEMPERATURE CHANGE OF SEA WATER

In the graphical evaluations based on the
nannoplankton species, changes in temperature
of sea water were determined depending on the
amount of the nannoplankton species which in-
dicate the environments of hot and cold water.
According to previous researchers, the number
of Coccolithus eopelagicus is much in moderate
sea water (Hay et al.,, 1967; Mcintre et al.,
1967,1970; Wei and Wise, 1989; Tantawy, 2003;
Villa et al., 2005). Discoaster ve Sphenolithus
species are represented abundant in moderate-
warm water areas (Wei and Wise, 1989; Wise
and Pospichal, 1990; Edwards and Perch-Niel-
sen,1975).

As a result of the study, it was determined
that abundance of Discoaster and Sphenolith is
inversely proportional to abundance of Coccolit-
hus eoplelagicus.

While the individual number of Coccolithus
eopelagicus in the samples in Selandian is 40,
that of Sphenolith ve Discoaster is only 3. To-
wards the end of Selandian the number of Coc-
colithus eoplelagicus decreases, while the num-
ber of Sphenolith and Discoaster increases, de-
pending on the increasing temperature of the
sea water. The number of Coccolithus eoplelagi-
cus increases first to 100 and then to 140 to-
wards the middle Thanetian while the number of
Sphenolith and Discoaster decreased to 3 and
then 2. These data show that the temperature of
the sea level decreased. Towards the end of
Thanetian the individual number of Coccolithus
eoplelagicus decreased again to 45 and the
number of Sphenolith and Discoaster increased
to 38; suggesting that the temperature of the se-
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a water increased again. Individual number of
Coccolithus eopelagicus decreased during Ypre-
sian and became 30 in middle Ypresian and 5 at
the end of the Ypresian. On the other hand, the

number of Sphenolith and Discoaster increased
and became 42 in middle Ypresian and 43 at the
end of the Ypresian. This indicates that the tem-
perature of the sea water increased (Figure 4).

160

140 A
120 /\

P [\

—&— Coccolithus eopelagicus
—l— Sphenolith+Discoaster

" / \
/

o | N/

ol o

Selandian Thanetian

Ypresian

Figure 4- Nannoplankton zones determined along the Gliney stratigraphic section in the study area.

RESULTS

As a result of the nannoplankton biostratig-
raphy research on Giney stratigraphic section
in Eregli-Ulukigla Basin, five zones, such as
Fasciculithus tympaniformis Zone, Heliolithus
kleinpellii Zone, Heliolithus ridelii Zone, Discoas-
ter multiradiatus Zone ve Tribrachiatus contortus
Zone were determined. Accordingly, it was also
determined that the deep sea deposition repre-
sented by turbiditic sequence in the basin occur-
red between Selandian-Ypresian.

According to the analyses based on the indi-
vidual numbers of the nannofossils, it was deter-
mined that temperature of the sea level decrea-
sed from moderate to warm in Selandian and
became cooler in early — middle Thanetian. Bet-
ween late Thanetian to Ypresian the temperatu-
re again increased and changed from moderate
to warm.
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Figure 1-  Fasciculithus tympaniformis Hay and Mohler; Sample Number: A 3
Figure 2-  Heliolithus kleinpellii Sullivan; Sample Number: A 10

Figure 3a-b- Heliolithus ridelii Bramlette and Sullivan; Sample Number: A 20
Figure 4- Discoaster multiradiatus Bramlette and Riedel; Sample Number: A 33
Figure 5- Tribrachiatus contortus Stradner; Sample Number: A 48

Figure 6-  Discoaster saipanensis Bramlette and Riedel; Sample Number: A 46

Figure 7- Tribrachiatus orthostylus Bramlette ve Riedel; Sample Number: A 42
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