Mammalian Bio-Stratigraphy of Upper
Cenozoic of TURKEY
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S e
- O [ Saapinlsd s
L'r' :;13-;""# .'-; . L ' "“ ":I.'I.": lr'.;i - '1- -. 7 ;

<l




I T< [ memell
EPOCH E Memeli
0 .
T w =S| MNate
4z
12 -
1— O 8
] E 5 g MNQ18
J o |g|la
248 |«
J & |w|_ |[MN17
] 8
JwlEls
3 = | &/ s [MN16
. (u; -
4— e
4 O |Z| & |mnis
=N
53 < VN4
6— MN13
7— 3
= 5
= wl g MN12
8*: < MN11
9—
= < [MN10
] kS
10— 2
- = | MNg
11—
123 % MN7+8
_ H N
13— als
. =) <
Jwis
-z MN6
el
15—
49 MN5
]
16__ 1 c
3 kS
- &
173 8| M4
- IS
3 MN3b
18—
19— S| |MN3a
7 =
— 1T]
20—
3 MN2b
21— c
- kS
- § [MN2a
22— <
. MN1
23

10 Pleistocene

43 Villanian — Late Pliocene — Early Pleistocene

27 Ruscinian — Early Pliocene

105 Turolian - Late Miocene

67 Vallesian - Late Miocene

40 Astaracian — Middle Miocene

e Orlenian -
Early - Middle Miocene

13 Agenian — Early Miocene

62

Late
Miocene
@
O | Mammal
EPOCH| £ | "5
0
— Yenice Il
- MNQ20 ) Kaskaldak
— Kemalgasa Mah. Il
1 —] pLEISTOCENE MNQ19 Dursunlu (yoran
— . Kiirttepe Sevketin Dagi
4 L IMNQ18| yan sogatond Kemalpasa Mah. 1 [ Havutgulu
H Hamamayagi Bozko
F y y
2— = MN17 Asagi Cobanisagi > ﬁatakll
] ) arasag
-1 w o é Pekeck
1 - Sivricek
—| £ c| S Giilyazi i
Zi
3—_ Ww | = £ [MN16| Kadiezii Ygg:tfrlu
— o > Yenice | Tasova
— o Komiirlitk Dere Ortalica
— Siirsiiri
P . MN15 —>
4 1 > 5 Zirnak Dinar-Akgakdy
Jdao | £ o 1;°Ttakla' Babadat
- S| 2 MN14 ata > igdeli
w| x Hacisam
5— Asagi Page
— Develi
] Siileymanh
_ Taskinpasa
6__ MN13 Amasya
— = Kangal 1
— @ - Akkasgdagi
— — ugukyozga Bayirkdy
7 = Kiigiik t
— o Kinik
— w = _> Karaburun
— '2 Serefkdy-2 Karabeyli
— alihpagalar
Z M N 1 2 Salih | Kinik
— wl 3 Aswritk - Cal Kavakdere "
8 —_ © o Cobanpinar Mahl_nu'(gazl
1 O | Karaagag¢ Diizyayla s:mals!g_epe D
] fdh yadibi
] 9 M N 1 1 Bayat Kemiklitepe A+B g?rk"‘
1 tlpinar
9_ E Karaézii
| Corakyerler
] MN1 0 Yulafh Kiigiikgekmece
— C
(] %
— — Esme-Akgakdy
10— B
_] ) MN9 - Dutludere (Bayraktepe 2)
— © " .
_ = {M|ddle Sinap
414 [ B




” epock | 5 M3mma
° MP30
- MP29
24 ]
= MP28
25— MP27
- T —
26 g

- MP26

] 5
21 £

3w S|

] <
28 Z

181 |uPs
291 O

49
307 El) MP24

4 MP23

= zZ|>

= < | > |MP22
32 wlio

- =]

3 D
33 MP21
34_5 [MP20]

= MP19
35 s

_ ==

] c
36 <5 MP18

] [}

= T
37— WP

. MP17a
38

4 MP16
39

4w
40— Z

8

- MP15
41 0O =

I w ©

- 8
427 k)

a o & \MP14
135 |6
44E MP13
457

- MP12
46—

11 Arvernian - Late Oligocene

11 Suyevian - Early Oligocene

1 Late Eocene

7 Erken-Orta Eocene + 1 (?) Paleocene

3P“E 45.°E Sq"E T5I°E
— | — — —
| 6.§ 3
[ ]
o
~ \ o2
9 8N \
. . .?‘\\~ /
\ —

L\’ S
“\ “an
KJ\M \ond L—cg\ﬁ?
cmn

. A




Mer

Toplam
Bulgu
Yeri

Paleosen

Eosen

Oligosen

Miyosen
Erken/Orta/Geg

Pliyosen
Erken/Geg

Pleyistosen

Holosen

01 ADANA

03 AFYON

05 AMASYA

-

06 ANKARA

11

10

09 AYDIN

11 BIiLECIK

14 BOLU

15 BURDUR

16 BURSA

17 CANAKKALE

18 CANKIRI

19 CORUM

20 DENIZLI

22 EDIRNE

-

23 ELAZIG

24 ERZURUM

-

26 ESKISEHIR

WININ

32 ISPARTA

33 ICEL

34 iISTANBUL

35 IZMIR

B | | -

-

37 KASTAMONU

Bl

38 KAYSERI

N

39 KIRKLARELI

40 KIRSEHIR

42 KONYA

43 KUTAHYA
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45 MANISA

17

46 K.MARAS

=40 LV =Y

49 MUGLA

-

49 MUS

-

50 NEVSEHIR

54 SAKARYA

55 SAMSUN

57 SINOP

NININ

58 SIVAS

59 TEKIRDAG

WIN|=

- N |-

60 TOKAT

61 TRABZON

64 USAK

66 YOZGAT

68 AKSARAY

71 KIRIKKALE

=[O |-

75 ARDAHAN

22

47

63

176

34

36

34




1 Paleocene

10 Eocene

27 Oligocene

48 Early Miocene
65 Middle Miocene
180 Late Miocene
34 Early Pliocene
36 Late Pliocene

34 Pleistocene

1 Holocene

* (Ozansoy, 1965, 1966; Sickenberg ve dig., 1975; Unay ve Bruijn, 1987; Bruijn ve
dig., 2003; Sarag, 2003; Kaya ve dig., 2001, 2003, 2005; Geraads ve dig., 2005; Sen,
2005).




A\

m9876543210




EOCENE (46-34 My)

Amasya-Eski Celtek,

Kirsehir-Cicekdagi, kansui OZA NSOY |

. lacoamasia
Sinop-Boyabat, F‘\"_\ast cene, sol M2-M3
) BT Orta Eosen
Tokat-Bultu-Zile \ Eski Celtek-AMASYA
Yozgat-Bogazliyan. 0‘ - 2 cm

_ANAT """""’“ —vw

10 | 1 5 .Paleoamasia  (Embrithopoda) ((
7 1966; Sen ve Heintz, 1979; Kaya, 1995
2Parabunodon (Artiodactyla) (Duc
Sen, 1991).
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‘d‘ Jeolojik Miras Ac¢isindan Tiirkiye Paleomem
Faunasi

T. KAYA; G.SARA¢

Son vyillardaki calismalarda, Ankara-Orhaniye
yoresindeki Uzuncarsidere formasyonu
Paleoamasia, Hypsamasia (Embrithopoda) ve
Hilalia (Condylarthra) fosillerine gore Erken Orta
Eosen olarak yaslandirilmistir (Mass ve dig, 1998).

Eosen paleomemeli faunasi Tiirkiye’nin; Afrika,
Asya ve Avrupa arasinda yasanan zoocografik
iliskiler icin bliylik bir paleobiyocografik alan
olusturdugunu savini destekler.
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La Boixedat (Ispanya) Early Eosen
Agerinia (Primates); Lophiodon (Perissodactyla); Phenacodus (Condyla
Proviverra (Creodont).
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OLIGOSEN (34-23 My)

l“]ll'\;' i ‘:-;
|

. Edirne-Kesan-Kocayarmalai
.. Edirne-Kesan-Kavakdere

. Edirne-Kesan-Pasakoy

.. Edirne-Kesan-Karacaali

;. Edirne-Kesan-Yenikoy

. Tekirdag-Malkara-Haskoy

42

Elomeryx & Antracotherium (Artiodactyla)
(Ozansoy, 1966; Unay, 1989)

According to the most recent studies, the present day tectonic frame of Anatolia began to form in the Early

Miocene (e.g. Sengor et al., 1985; Yilmaz, 1992). The palaeogeography of Turkey was dominated by an erosional highland area with
continental deposition surrounded by shallow seas in the north, east and south at that time. This highland was dissected in the
Aegean region by fault—-bounded basins which have been generally N-S trending. In western Anatolia, many basins were filled during
the Late Oligocene and Miocene period (Akgiin et al., 2007; Kaya & Mayda, 2011).

Central Anatolia is made up of several continent fragments that were assembled during the Late Cretaceous—Early Tertiary time
interval as a result of the closure of multibranched Neotethyan ocean (Sengoér and Yilmaz, 1981). Sedimentary basins were also
developed during the Cretaceous—Tertiary period in a variety of localities in central Anatolia (Akgiin et al., 2007).




Oligocene

Elomeryx (Anthracotherid 12
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Bugiin kurak vel
gunimazden 25
iklime ve orman)

Bir koyunun alt-genesiyle
Baluchitherium alt-genesi
yanyana. Kayvann bilyiklagina
anlamak igin fazla soze gerek

Kalmuyor (sagda).

Baluchitherium’un ilk kesfedildigi yer olan Belucistan’da, 1912’den son
zamanlara kadar herhangi bir cahsma ne yazik ki yapilamadi. Pakistan’in
bu bélgesinde yillardir devam eden ic savaslar yabanci arasarmacilarin bu
bélgede calismasin engelledi. Fakat 1995-2004 arasinda 6zel izin alarak bu
boélgede calisma sansi elde eden Fransiz paleontologlardan olusan bir
ekip, Baluchiterium ve onunla ilgili fauna hakkinda cok énemli bilgiler
elde etti. Yaptiklan kazi calismalarinda ortaya cikan cok sayida kemik
sayesinde, ilk kez tam bir iskelet elde etme sans: dogdu. Sonugta,
klag kemlklen lskelel uzerindeki konumlarina uygun sekilde
Acerat h e rl um ga | me rs:h eekliti ortaya gikarma bagardilar,
iiksekligi alt metre, agirhgiysa 20 ton
kadard1 Bu lksekllgm yamnda sahip oldugu uzun boyun, arasurmacilara
Baluchithe; m yitksekteki yaprak, filiz ve agac dallanna dzellesmis bir

L] (]
Baluchitherium sp. s e e
° kicitk gergedan tiirleri ve kiiciik boyutlu gevisgetirenlere ait fosiller,
Protaceratherium albi
P:,klll ortam bu derece elverisli idiyse, bu dev memeli ne zaman ve neden
Paraceratherium sp. -

ordu. Dogal olarak bu 6zelliklere sahip bir ortam,

: sﬁ-ulyon yil énce asirt nemli, tropik bir iklime sahip
y

itherium icin uygun besin teskil edecek bitkilere de sahip olacakti.

FNISAN 2009

Bunu agiklayabilmek icin biraz daha gecmise gitmek gerekiyor... Yaklasik
100 milyon y11 6nce, giineyde bulunan stiperkita Gondwana, kendi icinde
ayrilmaya basladi. Bu aynlmayla birlikte Hindistan Yarimadasi, Hint
Okyanusu boyunca kuzeye dogru ilerledi. 55 milyon yil énce Hindistan
Yarimadasi, Asya levhasina carpu ve ¢arpigmanin sonucu olarak
milyonlarca yil siresince bu levhanin aluna dogru kaydi. Tiim bu
hareketler sonucunda Himalayalar olustu. Bu biiyiik dag zincirlerinin
alunda verimli vadiler yavas yavas kendini gosterdi. Yaklagik 33 milyon yil
énce uygun ortamin ol yla da Baluchitherium tam bu bélgede ortaya
ciku. Sicak ve nemli iklimle birlikte verimli tropikal ormanlar, bu dev
memeli icin mikemmel bir yasam alani sunuyordu. Fakat yaklagik 28
milyon yil 6nee baglayan tektonik hareketler nedeniyle bélgenin iklim ve
bitki 6rtiistinde gorilen degisimler, Baluchitherium icin giizel olan
tabloyu yavas yavas bozdu. Sicak ve nemli iklim kurumaya baslad1. Yeni
iklime dayanikli canlilar ortaya cikti. iklim ve bitki értasindeki degisimler
ve yeni canlilarla rekabet, zamanla Baluchitherium’un sonunu getirdi.
Nitekim, Belucistan’da yapilan incelemeler, 33 milyon yil énce ortaya
¢ikan bu dev memelinin, 11 milyon yil hiikiim siirdiikten sonra, yani 22
milyon yil énce silindigini ortaya koydu.

Oligosen déneminde Anadolu hakkinda ¢ok énemli bilgileri gozler dniine
seren sozkonusu proje halen devam ettiginden, bulunan fosillerin bilimsel
incelemeleri de hentiz tamamlanmis degil. Doga tarihinin paha bicilmez
birer tiyesi olan bu bul izlendikten, teshis edildik ve gerekli
Ol¢amleri yapildiktan sonra, MTA Doga Tarihi Miizesi'nde, Anadolu’nun
gecmisinde yasamis olan bu dev memeliyi merak eden herkesle bulusmay:
bekleyecek.

NS 2000l 7
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Kirikkale-Delice-Goziikizi
Late Oligosen

(6 metre)



Early Miocene(MN1-MN4)(23-16.2 My)

Ankara-Kilgcak, Hancili & Kesekoy;

Manisa-Harta, Sabuncubeli, Kinik & Belenyenice; Aydin-Dededag;
Konya’dan-Harami;

Corum’dan-Kargi 2

Sivas-Horlak 1, 2

o T e
RHE:-BOPE \“‘-"‘
R e

40

Aliveria,

Mirabella,

Eumyarion, . ; ' _
' L ANA .__LIAN ------

Deperetomys & = M IDERES :H f /;

Enginia e | :

180

(Unay et al,2003; Sara¢ 2003; Mayda, 2004).



Ordo: Erinaceomorpha GREGORY, 19210

Familya: Erinaceidae FISCHER von WALDHEIM, 1817
Alt familya: Galericinae POMEL, 1848
Genus: Galerix POMEL, 1848

Galerix uenayaei VAN DEN HOEK OSTENDE, 1992

Kesekdy, Yapinti, Harta, Sabuncubeli
Early Miocene (MN3)




Debruijnia arpati




Familya: Muridae ILLIGER, 1811
Subfamilya: Cricetodontinae STEHLIn et SHAUB, 1951
Genus: Cricetodon LARTET, 1851

Cricetodon kasapligili de Bruijn et al., 1993

Kesekdy, Bozalan, Harta, Sabuncubeli
Early Miocene (MN3)




Dorcatherium smyrnensis n.sp.

Sol M,-M, (MSB-201) (Holotip)



mTI‘II‘ american immigrant Anchithérum Q
miuu.lhlu mammal arrivals in the Batkan peninsula =
(Debrujjnia, Brachyodus) -‘

*Koufos et al.,2005.

@ Megacricetodon, Democricelodon, Eoffagpn
Frosansanosmilus, Euboictis, Paizeogale




Bunol (Ispanya), Erken Miyosen
Bunolistriodon (Suidae); Mesaceratherium (Boynuzsuz gergedan);
Anchitherium (Equidae)
Gomphotherium (Proboscidea) ; Hemicyon (Carnivora).

22




Middle Miocene (MN5-MN8)(16.3-11.8 My)

Mo N T - S, |

Bursa-Pasalar,

Ankara-Candir e
inénii 1,
Cankiri-Tiiney,
Mugla-Oren, L U L b XS
Izmir-Mordogan,
Corum-Zambal,

13¢

Kiuitahya-Sofca,

Afyon-Yaylacilar,

Mugla-Saricay, Catakbagkaya

Yenieskihisar,

Canakkale-Bayraktepe 1 & Nebisuyu
(Sickenberg et al.,1975; Unay et al.i 2003;
Kaya & Mayda 2011)



Middle Miyosen
Listriodon; Hoploaceratherium; Deinotherium; Chalicotherium;
Sansanosmilus.




Amphicyon cf. major
BLAINVILLE
Aragoniyen
Bursa, Pasalar

Pasalar & Candir (MN 6)
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Mordogan-izmir;
Candir-Ankara
Orta Miyosen
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Percrocuta miocenica




Percrocuta miocenica
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(@D Dorcatherium, Palaeomeryx, Georgiomeryx
Sayimys, PliopithecUs~Griphopithecus,
Orycieropus.

@ Dicroceros, Listriodon, Protragocers

Gentrytragus, Hypsodontus, Choerolophoslg
Sanitherium.

Koufos et al., 2




Orta Miyosen, Candir




Listriodon splendens

o
o
3

(;anakci(ale-Nebisuyu
Middle Miocene (MN7-8)*






Canakkale-Nebisuyu

Middle Miocene (MN7-8)*
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— A, cursor

A. alberdiae

L m A procerum

[—. A. castellanum

W A. matritense

B A. hippoides

—M S. sampelayoi

|—- A. corcolense

Bl A. parequinum

I 4. aurelianense

Sinohippus n.sp.

face linguale
mésostyle

parastyle  gctolophe

métacéne

paracéne
antérostyle







Late Miocene (MN9-MN13)




100 mm
(A;, B, C,, D, E,F,,
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Hipparion (Equidae)
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Ceratotherium neumayri
(Rhinoceratoidea) (Tibia)
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Late Miocene (MN9-MN13)

E__d

Common Turolian Elements of Turkish Loclaities
Hipparion,

Ancylotherium,

Ceratotherium,

Chilotherium,

Ictitherium,

Machairodus,

Microstonyx,

Choerolophodon,

Tetralophodon,

Palaeotragus and

Samotherium Total Taxa (Late Miocene) 276
Total Taxa Moldavian Faunas 120
Total Taxa Turkish Faunas 177
Total Taxa Russian 127
Common taxa (Moldavia-Turkey) 33
Common taxa (Turkey-Russia) 27

Common taxa (Turkey-Russia-Modavia) 47




Miotragocerus gaudryi; Boynuz




Ancylotherium cf. pentelicum




Bohlinia attica



Cremohipparior ct. med _ _ Sol i t_gene P3|V e
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59
Machairodus, Protoryx; Hipparion; Lycyaena; Tetralophodon.




Hipparion ancyranum OZANSOY
Orta Turoliyen
Ankara-Sinaptepe

Hipparion ancryanum
Middle Turolian
Ankara- Sinaptepe




* Sarag, G., Kaya T. and Geraads, D. 2002.
Ancylotherium pentelicum (Perissodactyla,
Mammalia) from the Upper Miocene of cen

and western Turkey.Geobios, Volume 35, Is
2, Pages 241-251



* Sarag, G., Kaya T. and Geraads, D. 2002.
Ancylotherium pentelicum (Perissodactyla,
Mammalia) from the Upper Miocene of cen

and western Turkey.Geobios, Volume 35, Is
2, Pages 241-251



Reconstructed life appearance of the Miocene chalicotherids
Chalicotherium grande and Ancylotherium pentelicum



* Sarac, Kaya, T.; Geraads, D.; Tuna, V. 2005.
new Late Miocene mammalian fauna in the
Karaburun Peninsula (W Turkey) Neues
Jahrbuch Fur Geologie Und Palaontologie-
Abhandlungen 236: 321-349




* Saracg, Kaya, T.; Geraads, D.; Tu
V. 2005. A new Late Miocene
mammalian fauna in the Karab
Peninsula (W Turkey) Neues
Jahrbuch Fur Geologie Und

Palaontoloocie-

65
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! | '45. - 50 55 60
Length (mm)

C.anatolicus (Yassibren,early Vallesian-MN9; Turkey)
C.anatolicus (Sinap Valleesian,late MN10; Turkey)
C.anatoficus (Kayadibi,Turolian,earliest MN11;Turkey)
?C.anatolicus (Garkin, Turolian-MN11; Turkey)
C.anatolicus (Gokdere, ?7Turolian-MN11; Turkey)
?C.anatolicus (Corakyerler,Vallesian-MN10; Turkey)
C.pentelici (Maragheh,Turolian-MN12; Iran)

C.penfelici (Pikermi,Turclian-MN11/12; Greece)
C.pentelici (Kemiklitepe KTA+KTB, Turolian-MN12; Turkey
C.pentelici (Kitahya-Bayat, Turolian-MN11/12; Turkey)

C.corrugatus (Siwaliks, Pakistan; Turke

H*ppp>O0O@0O0O0O®O

* Kaya, T., MAYDA, S. & SARAC, G., 2005. New Late Miocene mammalian fauna from Baya
(Kiitahya, western Turkey). International Earth Sciences Colloquium on the Aegean regi
4-7 October 2005.62 p.




* Kaya, T.,, MAYDA, S. & SARAC, G., 2005. Ne
Late Miocene mammalian fauna from Baya
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PLIOCENE & PLEISTOCENE

Turkey at the crossroads of the Middle East (a natural extension of the Rift Valley in East Africa), Asia
and Europe, has been a migration route for humans and animals during Plio-Pleistocene. Anatolia has a rich
potential in Neogene paleontology because it offers exceptional conditions of preservation of numerous
terrestrial faunas. However, the Plio-Pleistocene deposits of the region and the fossil wildlife they contain

are poorly studied

Several issues are pending for interpreting { = = J

study on the evolution of the different
scientific community to benefit from a st
alike faunas in this region
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Very limited numbers of research results have yet been reached regarding the chronostratigraphy and biostratigraphy of Plio-
Pleistocene deposits from Anatolian Neogene-Quaternary Basins and the faunas regarding these studies are located mainly
between Western and Northern Anatolian graben systems.

For the first time, Turkish and Russian mammalian paleontologist competent to carry out multi-disciplinary scientific program that
aims to define precisely on a time scale paleontological framework and its variations in which the large mammal faunas evolved
during Plio-Pleistocene.

Russian-Turkish research team has already started to provide the first systematic definitions of Pliocene and Pleistocene mammal
faunas of both sides of Black Sea region as well as Western and Central Anatolia, essential for future studies and will, with certainty,
contribute to a better knowledge of dispersion and migration patterns between both regions.

GOBANISA MIKROMEMELI FAUNASI

Alt Seviye

Orta Seviye

Miamys cf. occitanus
m1: oklusal ve lingual géruniim

" |
Mimomys ex g reidi-pusillus
m1: oklusal ve labial goriiniim

Alt Seviye Alt Seviye
AG-004

Sciuridae gen, of, Spermophilinus  Prominionys sp.
M3 : oklusal ve antero-labial goriinim m3: oklusal ve labial gbrinim
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