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ABSTRACT

Detailed geological mapping of the western side of Cankir1 basin demonstrates that the base of the Neogene
succession, the Kilcak formation, is found on both sides of a tectonic sliver. These outcrops are correlated through
their lithological descriptions and fossil contents. This finding eliminates the recent tectono-sedimentary model
that presents the Kilgak formation as a last product of an intercontinental convergence, developed in front of the
thrust sheets of the Izmir-Ankara suture zone. In contrast, our findings support the proposal that the Neogene
succession in the western margin of the Cankiri basin is fragmented by the post Pliocene tectonic sliver, regarded
as aneotectonic structure.
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Cankart havzasimin bati kenarinda yapilan ayrintuli jeolojik harita alimi, Neojen birimlerin tabanint olusturan
Kilgak formasyonunun bir tektonik kamanin her iki tarafinda bulundugunu ortaya ¢ikarmistir. Bu formasyona ait
yiizlekler, litolojik tanimlamalar: ve fosil icerikleri ile denestirilmektedir. Bu veriler Kilgak formasyonunu Izmir-
Ankara kenet zonunda kitalararasi yakinlasma sonucunda olugan bindirmelerin oniinde ¢okelen son iiriin olarak
degerlendiren tektono-sedimanter modeli yanhslamaktadir. Buna karsilik ayni veriler, Pliyosen sonrasinda
olusan bir neotektonik yapt olarak degerlendirilen tektonik kamanin Cankirt havzasinin bati kenarini parcaladigi
goriisiinii desteklemektedir.

Anahtar Kelimeler: Cankiurt havzasi, Kilgak, Neojen, Neotektonik, Memeli fosilleri
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INTRODUCTION

One of the largest Central Anatolian basins, the
Cankin basin, developed during the closure of the
Neo-Tethyan ocean between the Sakarya continent
and the Kirsehir block following Cretaceous to
Eocene (Sengdr & Yilmaz, 1981; Tiiysiiz et al. 1995;
Erdogan et al. 1996; Goriir et al. 1998; Okay &
Tiiysiiz, 1999) (Fig. 1). The post-collisional history of
the basin is currently a debated issue (see Kogyigit et
al. 1995; Seyitoglu etal. 1997;2000; 2004; Kaymakei,
2000; Kaymakgei et al. 2001). The conflicting views
can be summarized in three groups. The first view
suggests that intracontinental convergence due to the
closure of Neo-Tethyan Ocean continued until the
Late Pliocene, the Ankara Orogenic Phase of Kogyigit
et al. (1995). The second view proposes that this
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convergence ended after the Early Miocene and
extensional tectonics become dominant during
Middle Miocene. The following transpressional
regime has been proposed for post- late Miocene times
(Kaymake1, 2000; Kaymakei et al. 2001). The third
view claims that pre-Neogene intracontinental
convergence gives way to the Early Miocene
extensional regime. After the late Pliocene, a tectonic
sliver, named the Eldivan-Elmadag Pinched Crustal
Wedge (EPCW), fragments the Neogene Cankir
basin due to NW-SE compression that is believed to be
created by the interaction between the North
Anatolian Fault and its splay Kirikkale Erbaa Fault
(Seyitoglu et al. 1997; 2000; 2001; 2004; Karadenizli
etal. 2003; Savasc1 & Seyitoglu, 2004) (Fig. 1).

Our team produced detailed geological
mapping on the Lower Miocene units in the
western margin of the Cankir1 basin. The
distribution of these units is very important
in order to test the regional tectonic models
summarised above, because the base of the
Neogene succession, particularly the
Kil¢ak formation is evaluated as a last
product of intercontinental convergence
due to its position in front of the thrusts in
the western Cankiri basin (Kaymake¢12000;
Kaymakei et al. 2001). Alternatively, if the
post-late Pliocene tectonic sliver model
(Seyitoglu et al. 2000; 2004) is correct then
the fragmented lower Miocene units would
be common features in the region.

Figure 1. (a) The main neotectonic elements of Central
Anatolia. Grey areas represent the Neo-Tethyan
Suture zone. (b) Geological map of the western
margin of Cankir1 basin. Schmidt lower
hemisphere equal area projections belong to the
normal faulted western, thrusted eastern margin
of the Elmadag-Eldivan Pinched Crustal Wedge.
Great circles and arrows are fault surfaces and
striations respectively.

Sekil 1. (a) I¢ Anadolu'nun ana neotektonik elemanlari. Gri
alanlar Neo-Tetis kenet zonunu temsil etmektedir.
(b) Cankirt havzast bati kenarmin jeolojik
haritasi. Schmidt alt yarikiire esit alan
projeksiyonlar: Eldivan-Elmadag tektonik
kamasmn bati kenarindaki normal faylara ve
dogu kenarindaki bindirme faylarina aittir. Biiyiik
daireler fay diizlemlerini oklar ise fay ¢iziklerini
gostermektedir.
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This paper presents the stratigraphical relationship
between the Kilgak and Kumartas formations and the
geological map of Kilgak outcrops with their fossil
content. The tectonic meaning of our findings will also
be discussed.

NEOGENE STRATIGRAPHY OF CANKIRI
BASIN

The Neogene stratigraphy of Cankiri basin starts with
the Kilgak formation (Fig. 2). Its fossil content
indicates MN 1-2 zones (Hoek Ostende, 1992;
1995a&b; Bruijn & Sarag, 1992; Bruijn et al. 1993;
Unay, 1994; Bruijn & Koenigswald, 1994; Sen et al.
1998) and was first recognised as a separate
lithological unit by Sen et al. (1998). The type section
of the Kilgak formation (Kaymakg1, 2000; Kaymakei
et al. 2001) shows a fining upward character and is
composed of conglomerate, and an alternation of
sandstone, shale, siltstone, marl, limestone, lignite
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and mudstones. The base of the formation is not
observed due tectonic contacts and no contact
relationship has been reported with the younger
Kumartas formation (Sen et al. 1998; Kaymake1 2000;
Kaymakei et al. 2001). The Kumartas formation was
determined by Akyiirek et al. (1980) and is composed
of red conglomerate, sandstone and mudstone. The
Early Late Miocene age (MN 3-9) has been ascribed
to the Kumartas formation and its Cankirt member.
Both the fossil content of the different localities and
the detailed stratigraphical loggings indicate that the
Kumartas formation interfingers with the Hangili
formation (Karadenizli et al., 2004). The Neogene
stratigraphy continues with Late Miocene yellowish
evaporitic Baymdir Formation and its flood plain
deposits of Siileymanli member containing red
mudstones. They are overlain by the Pliocene Bozkir
formation, which has white gypsum and mudstones
(Varol et al. 2002). The Upper Pliocene- Pleistocene

Figure 2. Neogene stratigraphy of Cankir1 basin
with the mammalian fossil locations
(from Karadenizli et al. 2004, MN &
Mega Zones from Steininger 1999).

Sekil. 2. Cankuirt havzasinin Neojen stratigrafisi
ve memeli fosil yerleri (Karadenizli
vd. 2004'ten alinmigtir MN & Mega
Zonlar Steininger 1999'a aittir.)
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Deyim formation unconformably covers the oldest
sedimentary units in the basin and is composed of
conglomerates, sandstones and mudstones
(Karadenizlietal., 2004) (Fig. 2).

FIELD OBSERVATIONS ON LOWER
MIOCENE SEDIMENTARY SUCCESSIONS IN
THE KILCAK-KUMARTAS AREA, WESTERN
CANKIRI BASIN

We discovered a sedimentary unit around Siiliikliigol
whose composition was dominated by claystone,
marlstone with conglomerate, sandstone and lignite
layers (Fig. 3). This unit conformably underlies the
Kumartasg formation. The detailed lithological
descriptions (Ozcan, 2003) and the fossil content
Galerix sp., Soricidae indet., Albertona n.sp.,
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Ctenodactylidae indet, Debruijnia sp.,
Spanocricetodon sp., Democricetodon sp.,
Megacricetodon sp., Cricetodon versteegi - (MN 1-3,
Karadenizli et al., 2004) securely correlates the
Siiliikliigd] unit with the Kilgak formation that its type
section measured (Kaymakg1 2000) near the Kilgak
village (Fig.4). It is obvious that the newly recognised
sedimentary unit in the Siiliikliigél area is equivalent
to the Kilgak formation (see also Ozcan et al. 2006).
The geological map of the area (Fig. 3) indicates that
the Kilgak formation outcrops in two places (i.e.
Siiliikliigol and Kilgak), separated by the tectonic
contacts of Neo-Tethyan ophiolitic melange rocks.
Detailed field observations are able to distinguish syn
- and post -sedimentary faulting.

Figure3. Geological map of Kumartas-
Kilgak area.

Sekil3.  Kumartas Kil¢ak arasinin jeoloji

haritast.
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Syn-sedimentary faulting: a NW-SE trending syn-
sedimentary faulting in the area has been documented
by Savasc1 (2003), Karadenizli et al. (2003) and
Savager & Seyitoglu (2004), demonstrating the
establishment of extensional tectonics during the
Early Miocene times. Karadenizli et al. (2003) also
suggested the existence of intra-basinal highes acting
as half graben shoulders during the deposition of the
Kumartas and Hangili formations. In the study area,
southeast continuations of Savag¢1 & Seyitoglu's syn-
sedimentary faults “A & B” (2004; Fig. 3) are located
to the southwest of Kumartas village (Fig. 3) and
probably control also the deposition of the Kilgak
formation, but we have no direct evidence of this. It is
clear that these syn-sedimentary faults are cut by the
younger faults of EPCW.

Post-sedimentary faults of EPCW: Our detailed field
observations demonstrate that the Kilgak formation
outcrops on both sides of the NNE trending tectonic
wedge of the Neo-Tethyan ophiolitic melange rocks-
EPCW (Seyitoglu et al. 2000; 2004), (Fig. 3). The
eastern margin of EPCW thrusted onto the Kilgak,
Kumartas and Hangili formations in the study area.
Along this thrust zone there is no sedimentary
evidence in these formations, indicating syn-
sedimentary movement of the thrust sheets. Instead,
we observed highly sheared fine grained sandstone
and mudstones of the Kil¢ak formation,
demonstrating post depositional movement of the
EPCW.

Figure 4. Measured stratigraphical column of Siiliikliigdl and Kilgak localities with fossil content (from Ozcan 2003 and Karadenizli et al.

2004).

Sekil4.  Siiliikliigol ve Kilcak lokalitelerinin 61¢iilii stratigrafik kesitleri ve fosil icerigi (Ozcan 2003 ve Karadenizlivd. 2004).

154



Fatih OZCAN - Levent KARADENIZLI - Sevket SEN - Ger¢ek SARAC - Giirol SEYITOGLU

Kilgak, Kumartas and Hangili formations are also cut
by a normal fault that constitutes the western side of
the EPCW (Fig. 3), similar to the en-echelon
counterparts of the previously examined Karatepe and
Koyunbaba normal faults (Savasc1 & Seyitoglu, 2004;
Onal etal. 2006).

Taken together, this evidence indicates that the Kilcak
formation is not accumulated in front of thrust sheets
as suggested by Kaymake1 (2000) and Kaymakei et al.
(2001), but is fragmented by a post - early Pliocene
tectonic wedge (EPCW), like other Mio-Pliocene
sedimentary successions in the western part of the
Cankir1 basin (Seyitoglu etal. 2000; 2004).

DISCUSSION AND CONCLUSION

The post - orogenic tectonic development of the Neo-
Tethyan suture in NW central Anatolia is currently a
debated issue. Kogyigit et al. (1995) suggest that
intercontinental convergence after the closure of the
Neo-Tethyan suture continued until the Pliocene
“Ankara Orogenic Phase”. Following the Pliocene, a
non-compressional tectonic regime has been
attributed to the region. Seyitoglu et al. (1997)
questioned the “Ankara Orogenic Phase” on the basis
of field observations (see Seyitoglu et al. 2006 for a
recent paper on this subject) and the volcanic
evolution of the Galatian volcanics, and suggested
Miocene extension due to orogenic collapse in the
region. Later, Bozkurt et al. (1999), basing his
argument on geological setting and isotopic dating of
the volcanic rocks near Ankara, admitted that the
intercontinental convergence ceased in Early
Miocene. However, Kaymake1 (2000) suggested that
the compressional regime continued until Middle
Miocene and that the Kilgak formation accumulated in
front of the east vergent thrusts created by indentation
of the Kirsehir block into the Sakarya continent.
Although the upwards-fining character of the Kilgak
formation has been given in the type section, the
formation is interpreted as a latest product of the
compressional regime (Kaymakg1, 2000; Kaymaker et
al. 2001). Kaymake1 (2000) proposed an extensional
regime for the region during the Middle Miocene, and
claimed a paleohigh bounded by normal faulting, that
caused the development of different stratigraphies in
different basins, namely the Hangili and Cankir
basins. While the Kumartas and Hangili formations
are believed to accumulate in the Hangili sub-basin,
the Candir, Siileymanli and Bozkir formations
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developed in the Cankirt basin. This paleohigh is
thought to be reactivated as double vergent thrust
faults with a strike-slip component due to
transpression following the Late Miocene (Kaymakei,
2000; Kaymakgietal. 2001).

However, instead of the double vergent thrusting,
Seyitoglu et al. (2000; 2004) documented that EPCW
fragments an existing Neogene sedimentary unit of
the Cankir1 basin following the Late Pliocene. This
NNE trending tectonic sliver, having a normal fault
relationship with the sedimentary units on its western
margin, but with an eastern margin thrusting onto the
Neogene succession, developed between Cankir1 and
Ankara as a result of a NW-SE contraction created by
the North Anatolian Fault and its splay Kirikkale
Erbaa Fault (Seyitoglu et al. 2000; 2004).

The cropping out of the Kilgak formation on both sides
of EPCW, documented in this paper, supports the
contention of Seyitoglu et al. (2000; 2004) that the
Neogene units at the western margin of the Cankir1
basin are fragmented by EPCW following Late
Pliocene.
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GENISLETILMIS OZET

Cankirt havzasi I¢ Anadolu'nun énemli sedimanter
havzalarindan biri olup, kitalararas: yakinlasma
sonrast havzamin Neojen'deki tektonik gelisimi
tizerine tartismalar siirmektedir.

Cankart havzasimin batisinda Kaymakg¢r (2000) ve
Kaymakg¢i vd. (2001) tarafindan one siiriilen tektono-
sedimanter modele gore Alt Miyosen Kil¢ak
formasyonu, kitalararasi yakinlasma nedeniyle
olusan bindirmelerin oniinde ¢okelmistir. Orta Geg
Miyosende Cankiri havzasini alt havzalara boldiigii
diigiiniilen normal faylarla simirli paleo yiikselti,
Hancili kenar havzasinda Kumartas ve Hancili
formasyonlarmmin, Cankirt havzasinda ise Candir,
Stileymanli ve Bozkir formasyonlarimin ¢okelimine
neden olmustur. Bélgede Ust Miyosenden itibaren
gelistigi one siiriilen yanal sikigtirmall rejim,
paleoyiikseltiyi sinirlayan normal faylarin ters faylar
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olarak ¢aliymasini saglayarak Neo-Tetis kenet zonu
kayaglarmin Neojen birimler tizerine bindirmesini
gerceklestirdigi  belirtilmistir (Kaymakg¢i, 2000;
Kaymakg¢ivd. 2001).

Bu tektono-sedimanter model, arazi gézlemlerimizle
uyumlu degildir. Ankara ve Cankiri arasinda
tammlanan bati kenari normal fayl, dogu kenart
bindirmeli Elmadag-Eldivan tektonik kamasi, Geg
Pliyosen'den sonra Cankiri havzasinin Neojen
¢okellerini pargcalamistir (Seyitoglu vd. 2000; 2004).
Bu makalede, Kilcak formasyonunun Eldivan-
Elmadag tektonik kamasina ait bindirmelerin
batisinda da yeraldigina ait veriler Siiliikliigol
civarindaki sedimanter birimlerin litolojik
tammlamalar: ve paleontolojik verilerinin Kilcak
Jformasyonunun ilk tammlandigi Kilcak ¢evresindeki
birimlerle yapilan karsilagtirma sonucu ortaya
konmus olup, bu Kaymak¢t (2000) tarafindan éne
stirtilen modeli yanliglayan en énemli verilerden biri
olarak goriilmektedir. Eldivan-Elmadag tektonik
kamasimin her iki tarafinda Kilgak, Kumartas ve
Hangili formasyonlarummn bulunuyor olmasi, Cankir
havzasinin Evken Orta Miyosende birbirlerinden izole
alt havzalara ayrilmadigini, kitalararasi
yakinlasmanin Evken Miyosenden énce sona ermesi
gerektigini gostermektedir.
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