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 Füsun DANACI , Dilek TOKATLI , Banu TÜRKMEN BOZKURT
a: 

a a a aErhan KARAKUŞ , 
GENERAL DIRECTORATE OF MINERAL EXPLORATION AND RESEARCH (MTA-TÜRKİYE)

a a a , Birkan ALAN , Gönül CULHA , Gözde DEĞİRMEN

Effects of PETM in SouthWestern Anatolia: preliminary results

GLOBAL CLIMATE CHANGES have occurred during the Phanerozoic due to such as
- Earth's orbital changes
- CO  emissions from volcanic activities2

- Warming-cooling events that occurred as a result of tectonic processes
- Excessive surface weathering,
  and  the effects of which are seen all over the world.
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WORLD PALEOGEOGRAPHY IN THE PALEOCENE-EOCENE TRANSITION 
AND THE AREAS WHERE PETM STUDIES WERE CONDUCTED
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Oi-1 GLACIACY in the Eocene-Oligocene transition and PALEOCENE-EOCENE THERMAL 
MAXİMUM (PETM) EVENT in the Paleosen-Eosen transition are among the most important
paleoclimatic events that occurred in the Cenozoic. As a result of the PETM Event that took
place during the Paleocene-Eocene transition (~56 my.), deep sea water temperatures 
increased by ~6°C and near-surface water temperatures increased by ~3-4°C, and this 
increase was reflected as a ~1.5 ‰ decrease in Oxygen Isotope (d18O) values. The 
physico-chemical change that occurred also affected the living life; 30-50% of the BENTIC 
FORAMINIFERA disappeared, and DIMORPHISM occurred in the LARGER FORAMINIFERA.

2  AŞAĞI PİRİBEYLİ SECTION (YUNAK-KONYA IN TÜRKİYE)
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2,3,4,5,6,7,21, 

22,23,25,26,32,33, 
34,35,36, 39, 40

AŞAĞI PİRİBEYLİ SECTION (WİLSON BASIN MODEL)

Sample no: 
24, 28, 37,38

Packstone/
grainstone 

with 
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algae-
echinoid
 (SMF-12)

Bioclastic 
packstone
(SMF-10)

Sample no: 
8,13,17,27

Pelagic 
wackestone

(SMF-3)

Sample no: 
29,30,31

Sample 
no: 

9,10,11, 
12,14,15,
16,18,20)

ALAN et. al., 2018

1  ÖZBAHÇE SECTION (KEÇİBORLU-ISPARTA )IN TÜRKİYE
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3  KOÇTEPE SECTION (ISPARTA ) IN TÜRKİYE
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4    SÖBÜDAĞ SECTION (ISPARTA ) IN TÜRKİYE
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Study area is located in north of Isparta Bend. Basement rocks consisted of Campanian-Maastrihtian micritic 
platform carbonates. Thanetian-Bartonian neritic carbonates and siliciclasitic deposits overly the Mesozoic 
rocks by enconformity, probably paraconformity. During Oligocene-Miocene interval molasse deposits 
accumulated in a shelf area with terrestial inlets. Pliocene lake and fluvial sediments cover these deposits 
(Bozkurt and Görmüş, 2021; Şenel, 1997).

The Paleocene-Eocene units around Koçtepe (Isparta) 
are located with a clastic deposits on underlying Late 
Cretaceous micritic platform carbonates.
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Phosphate minerals detected
SEM images and EDS analysis.

Morozovella velascoensis
(Cushman)

1 m

OPEN PLATFORM

RESTRICTED

 PLATFORM

OPEN

 PLATFORM

EARLY ILERDIAN

THANETIAN

RESTRİCTED PLATFORM
Tectulithus pileatus (Bukry)

a- Discoaster multiradiatus 
    Bramlette ve Riedel 
b- Coccolithus pelagicus (Wallich)

Heliolithus kleinpellii SullivanDiscoaster mohleri Bukry ve Percival

Fasciculithus tympaniformis 
Hay ve Mohler

Fasciculithus lillianiae Perch-Nielsen

Fasciculithus alanii
Perch-Nielsen

Fa
scicu

lith
u

s tym
p

a
n

ifo
rm

is H
ay ve

 M
o

h
le

r

D
isco

a
ster m

u
ltira

d
ia

tu
s B

ram
lette

 ve
 R

ie
d

e
l

C
o

cco
lith

u
s p

ela
g

icu
s (W

allich
)

Fa
scicu

lith
u

s lillia
n

ia
e

P
e

rch
-N

ie
lse

n

Ellip
so

lith
u

s m
a

cellu
s

(B
ram

lette
 ve

 Su
llivan

)

Ca

F

C
O

a

b

;

Debris
probably micritic limestone

Ellipsolithus macellus 
(Bramlette & Sullivan)

Possible phosphate coatings are observed on the fossil shell walls in samples 2,3,4,5,21 in the FZ-8 region.
Possible phosphate minerals are observed in samples no. 12,14,15,16,19,21 in the FZ-6 region. 

Possible phosphate minerals are observed in sample number 24 in the FZ-7 region.

PALEOCENE-EOCENE THERMAL
MAXİMUM

Abstract
Paleocene - early Eocene units within the Isparta Bend(in Türkiye)  where located in the west of the Taurus mountain belt (in Türkiye) consist of reddish-gray micritic limestones, silty mudstones, mudstones and sandstones. The sediments in question contain a late Thanetian (NP9 according to Martini 1971 Nannoplankton 
zonation) aged nannofossil assemblage. In the samples taken from these sediments, many nannofossil species belonging to the Discoaster and Fasciculithus genera, which have oligotrophic warm environmental conditions, were identified. In the quantitative analyses made on the nanofossil contents of the samples taken 
from the study area, the abundance of species belonging to the Discoaster and Fasciculithus genera shows remarkable increases at upper levels. This situation can be interpreted as a change in oligotrophic-hot environmental conditions. This possibly be an indication of an increase in sea surface water temperature within 
the early PETM, possibly in the period just before the Paleocene-Eocene transition, which corresponds to the NP9-NP10 boundary in nannoplankton biozonation. The samples taken from the corresponding sediments on these samples contain nannofossil assemblages (Clausicoccus norrisii Bown & Newsam, 
Sphenolithus radians Deflandre, Ellipsolithus macellus (Bramlette & Sullivan)) giving an early Ypresian age (NP11). According to the results of the quantitative analysis, the diversity of nannofossil species and A significant decrease in the number of species has been observed, and Fasciculithus species are also very rare. 
This may be signs that the environmental conditions that existed in the late Thanetian changed greatly in the early Ypresian. Planktonic foraminifera, oxygen isotope and carbon isotope analyses in the samples continuing.

LOCATION
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AREAS WHERE PALEOCENE-EOCENE AGE UNITS ARE COMMON IN TÜRKİYE
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Acarinina pseudotopilensis
 Subbotina

200 µm

Morozovella subbotinae 
(Morozova)

200 µm

Morozovella cf. velascoensis 
(Cushman)

200 µm

Morozovella velascoensis 
(Cushman)

300 µm

Acarinina quetra 
(Bolli)

200 µm

Morozovella aequa 
(Cushman and Renz)

200 µm

Relative abundance and distribution of nannoflora in the Koçtepe section

Quantitative data of nannoflora in the Koçtepe section
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RESULTS
- LATE THANETIAN-EARLY YPRESIAN aged units have been identified between Aşağı Piribeyli (Yunak), Koçtepe-Söbüdağ 
  (Isparta), Özbahçe (Keçiborlu).
- In the  Piribeyli (Yunak) and Özbahçe (Keçiborlu) sections, the P-E transition occurs within carbonate shallow 
  marine sediments; It was detected in deep marine sediments between Koçtepe and Söbüdağ (Isparta).

In the measured section,     the scarcity of Subbotina species, which are abundant in cold water conditions,     
        the abundance of Acarinina and Morozovella species, which are abundant in warm water conditions, and the 
  detection of Morozovella velascoensis, which is one of the index fossils of the Paleocene-Eocene transition, are
   indicators of changing living conditions of planktic foraminifera and  therefore PETM warming.

Discoaster multiradiatus Fasciculithus
Discoaster

- The abundance of oligotrophic species in the upper levels of the sequence and the increase in the relative abundance 
  of Coccolithus pelagicus (Wallich 1877) a temperate-mesotrophic species, are considered to indicate that a transition
  from oligotrophic environmental conditions to mesotrophic environmental conditions has begun. 

Aşağı

- Shallow marine sediments were deposited in areas between Restricted Platform and Reef environments (FZ5-FZ8).
- Deep marine sediments were deposited in areas between the Slope and Basin environments (FZ4, FZ1).
- Fluctuations in global sea water temperature are closely related to organic mineralization (phosphate-glauconite) 
  formations. Phosphate minerals detected in petrography and SEM studies are compatible with the temperature 
  increase in the P-E transition.
- 

- Zone (NP9 - latest Thanetian) was detected in the measured section.  spp., 
   spp., which live in oligotropic and temperate environmental conditions in the middle levels of the 
  sequence. The increase in the relative abundance of nannoplankton species such as is considered as an indicator of 
  the increase in sea surface temperature. 

  isotope 
  analyzes and Mg/Ca and/or Sr/Ca paleothermometer studies will be carried out at levels where the P-E transition is 
  determined paleontologically.
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Very Abundant= more than 100 specimens per 10 fields of view

Abundant = at least one specimen per field of view.

Common = one specimen per 2 to 10 fields of view

Few = one specimen per 11 to 100 fields of view

Rare = one specimen per 101 or more fields of view.

Planktonic foraminiferal abundances per 100 g. for
 granular fossils obtained from dry samples

Quantitative data of planctonic foraminifera
 in the Koçtepe section

Speijer et. al (2020)
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Planktonic foraminiferal abundances per 100 g. For granular fossils obtained from dry samples
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