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Giris:

I¢ Anadolu'daki 6nemli neotektonik yapilar Ankara
cevresinde biraraya gelirler. Bunlarin en énemlileri
Kirikkale-Erbaa Fay1, Tuzgoli Fay1, Eskisehir Fayive
Eldivan - Elmadag tektonik kamasidir. Bu faylarin
Ankara cevresinde nasil etkilesime girdikleri tam
olarak belirlenmis degildir (Sekil 1). Bu durumu
acikliga kavusturmak amaciyla Ankara Universitesi
tarafindan desteklenen proje cercevesinde bir sismik
ag (AnkNet) kurulmak iizeredir (Sekil 2). Kuzey
Anadolu Fayi ile onun bir kolu olan Kirikkale-Erbaa
Fay1 arasindaki KB - GD yonlii sitkismanin Eldivan -
Elmadag tektonik kamasini yarattigi One
stiriilmiistiir (Seyitoglu vd. 2000, 2001, 2004) (Sekil
3). Bu arazi gezisinde Ankara kuzeyinde, Eldivan -
Elmadag tektonik kamasinin normal fayli bati
kenar ve bindirme faylar ile siirli dogu kenari
incelenecektir. Kamanin deforme ettigi Cankir
havzasinin Neojen stratigrafisi mikromemeli
fosilleri yardimiyla olusturulmustur (Karadenizli
vd. 2004) (Sekil 4). Bu arazi gezisinde ayrica Delice
dogusunda Kirikkale - Erbaa Fayinda gozlemler
yapilacaktir.

Introduction:

The Central Anatolian main neotectonic structures
meet around Ankara namely, Kirikkale Erbaa Fault,
Tuzgolii Fault, Eskisehir Fault and Eldivan-
Elmadag Pinched Crustal Wedge. The interaction of
these structures is not clearly understood (Figure 1).
In order to solve this problem, a project supported by
Ankara University is going to establish a seismic
network (AnkNet) (Figure 2). It is proposed that
Eldivan-Elmadag Pinched Crustal Wedge (EPCW) is
created as a result of NW - SE trending compression
caused by North Anatolian Fault and its splay
Kinikkale-Erbaa Fault (Seyitoglu et al. 2000, 2001,
2004) (Figure 3).

The wedge fragments the western margin of Cankirt
Neogene basin. Its stratigraphy is established by
using micromammalian_fossil content (Karadenizli
et al. 2004) (Figure 4). In this_field study, normal
JSaulted eastern and thrusted western border of
EPCW plus Kinikkale-Erbaa Fault zone will be
visited.
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Sekil 1: I¢ Anadolu'daki ana neotektonik yapilar.

Figure 1: Main neotectonic structures in central Anatolia.
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Sekil 2: Ankara ve dolaylarindaki, 1900-2005 yillar1 aras1 meydana gelmis deprem etkinligi (dairelerle gosterilmisgtir).
Ayrica bélgeye kurulmasi planlanan deprem istasyonlarinin olas1 konumlar kirmizi ii¢genler ile gosterilmektedir.
Sismometre agmnin yerel dlekte kapsayacag alan ise dairesel olarak farkls renkte gosterilmistir (B. Kaypak). Proje

hakkinda daha fazla bilgi icin http:/geol.eng.ankara.edu.tr/tektonik/anknet/

Figure 2: The earthquake activity around Ankara between 1900 and 2005 (shown with circles). The possible locations
of the seismometer stations which will be established in the area are demonstrated with red triangles. The local
enclosed area of the seismometer net is also demonstrated with green circle (B. Kaypak). See

http.//geol.eng.ankara.edu.tr/tektonik/anknet] for more information about the project.
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Sekil 3: Eldivan - Elmadag tektonik kamasinin KAF ile KEFZ arasindaki konumu. Ankara ve dolaylarindaki ana
neotektonik elemanlar ve bu bélgede meydana gelmis magnitiidii 3'den biiyiik olan depremlere ait odak mekanizmasi
coziimleri. Yesil alan Neo-Tetis kenet zonunu temsil etmektedir. Altigenlerle isaretli ANKA, ANKR, KKIR, YOZG and
HALJ, Mc Clusky vd. (2000)'den alinan GPS istasyonlaridir. Odak mekanizmas ¢oziimleri: (1) Canitez & Bilyiikasikoglu
1984, (2) Mc Kenzie 1972, (3) Kalafat 1998, (4) Kocaefe 1981, (5) Jackson & Mc Kenzie 1984, (6) Taymaz et al. 2001,
(7) Baran 1996. Deprem lokasyonlari Afet igleri Genel Miidiirliigii, Deprem Aragtirma Dairesine aittir.

Figure 3: Position of Eldivan - Elmadag pinched crustal wedge between NAFZ and KEFZ. The main neotectonic elements
around Ankara and focal mechanism solutions of earthquakes (M>3). Green area represents the Neo-Tethyan suture
zone. ANKA, ANKR, KKIR, YOZG and HALI marked with hexagonals are GPS stations, from Mc Clusky et al. 2000. Focal
Mechanism Solutions are_from (1) Canitez and Biyiikasikoglu 1984, (2) Mc Kenzie 1972, (3) Kalgfat 1998, (4) Kocaefe
1981, (5) Jackson and Mc Kenzie 1984, (6) Taymaz et al. 2001, (7) Baran 1996. Earthquake epicentres are provided
_from Turkish Republic, General Directorate of Disaster Affairs, Earthquake Research Department.
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Sekil 4: Bat1 Cankirt havzasinin Neojen stratigrafisi ve mikromemeli lokasyonlari (Karadenizli vd. 2004)

Figure 4: Neogene stratigraphy of western Cankirt basin and micromammalian locations (Karadenizli et al. 2004)



Duraklar 1, 2, 3 ve 4 Cankir1 havzasinin batisindaki
Eldivan-Elmadag Tektonik kamasinda, (Sekil 5)

Durak 5 ise Kirikkale-Erbaa fayi iizerinde (Figure 3).
bulunmaktadir (Sekil 3).
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Stops 1, 2, 3 and 4 are located on EPCW. (Figure 5)
Stop 5 is on the Kirikkale-Erbaa Fault Zone

Sekil 5: Cankirt havzasimin
bat1 kenarina ait jeoloji
haritas (Seyitoglu vd.
2007)

Figure 5: Geological map of
western Cankirt basin
(Seyitoglu et al. 2007)




Durak 1: (Hasayaz-Minkati arasi) Bu ilk durakta
Eldivan-Elmadag tektonik kamasinin genel konumu
ile ilgili bilgiler sunulacak ve izleyen duraklarin
konumlar1 ve jeolojik 6nemleri vurgulanacaktir.
Secilen bu durakta daha Onceki calismalarda
(Akytirek vd. 1980; Kogyigit vd. 1995) bat1 yonlii
bindirmeler ve bunlarla iligkili klipler olarak
yorumlanan kesim incelenecektir. Bu istasyonda
Eldivan-Elmadag tektonik kamasinin bati
kenarinda ofiyolitik kayaclar ile Neojen sedimanter
birimler arasindaki tektonik sinirin B - GB egimli bir
dizlemden meydana geldigi ve klip (bindirme
yamasl) olarak yorumlanan kesimlerin ise kaya
heyelan ¢okelleri oldugu agiklanacaktir (Sekil 6).
Ayrintilt bilgi Seyitoglu vd. (2000)'de
bulunmaktadir. Tektonik sinira ait fay diizlemi bir
sonraki durakta gozlenecektir [Kisa mesafe

N

Alluviom

Stop 1: (Between Hasayaz and Minkati villages) In
this stop, general information on the EPCW and the
positions and geological meanings of the_following
stops will be presented. This stop has been
interpreted by previous workers (Akyiirek et al.
1980; Kogyigit et al. 1995) as a west vergent thrust
zone and a small klippe has been mapped. However,
this location is on the normal faulted western
margin of EPCW as indicated by the “V's” of the
tectonic border between ophiolitic rocks and Neogene

sedimentary units. It has been demonstrated that

the klippe of the previous workers is rockfall
avalanche deposits (Figure 6). For detail
information, see Seyitoglu et al. (2000). Fault
surface of the western normal faulted border of
EPCW will be observed in the next stop. [Short
distance walking].

/ Normal fault

#y  Swrike & dip of bedding

Minkati rockfall
avalanche deposits
Neogene deposits
tHancili fm)

- Neo-Tethyvan Suture Zone

Sekil 6: Hasayaz-Minkati arasinin jeoloji haritasi
(Seyitoglu vd. 2000).

Figure 6: Geological map of Hasayaz-Minkati area
(Seyitoglu et al. 2000).
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Durak 2: (Koyunbaba kéyii) Bu durakta Eldivan-
Elmadag tektonik kamasinin normal fayli batt
kenarini olusturan Koyunbaba fay: incelenecektir.
Ofiyolitik kayaclar ile Neojen sedimanter birimler
arasindaki fay diizlemi GB'ya egimli olarak
ylizeylemektedir. Bu fay dnceki caligmalar ile Neojen
birimlerin ofiyolitik kayaglar iizerine itildigi bir
bindirme olarak yorumlanmistir (Kaymakgi 2000;
Kaymak¢i vd. 2001). Ancak yapilan ayrintili
mezoskopik ve mikroskopik goézlemler Koyunbaba
faymin bir normal fay oldugunu gostermektedir
(Sekil 7). Ayrntili bilgiye Onal vd. (2006)'da
ulagilabilir. [Kisa mesafe yiiriiyiig]

- Hangili formasyonu
- Ofiyolitli melan;

Normal fay

Stop 2: (Kqyunbaba village) In this stop, normal
Jaulted western border of EPCW, named as
Kayunbaba fault, will be examined. The SW-dipping
Jault surface is clearly observed. Previous studies
interpreted that Neogene sedimentary units are
thrusted onto ophiolitic rocks (Kaqymakci 2000;
Kaymakg et al. 2001). The detailed mesoscopic and
microscopic observations indicate that Koyunbaba
Jault shows normal fault character (Figure 7). The
details are in Onal et al. (2006). [Short distance
walking]
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Sekil 7: Koyunbaba civarmimn jeoloji haritas: ve fay diizlemi tizerindeki yapisal unsurlar (Onal vd. 2006).

Figure 7: Geological map of Koyunbaba village and structural features on fault surface (Onal et al. 2006).




Durak 3: (Babag koyii) Eldivan - Elmadag tektonik
kamasinin bindirmeli dogu kenart bu durakta
izlenebilir (Sekil 8). Burada bindirme hattinda iyi
gelismis kataklastik zon gelisimi vardir. Ayrintili
bilgi Seyitoglu vd. (2000) [Kisa mesafe ylriyiis]

®ll

|| Neo-Tettiyam

—

Stop 3: (Babas village) The thrusted eastern margin
of EPCW will be observed in this stop (Figure 8).
There is a well developed cataclastic zone in this
location. Detail information is in the Seyitoglu et al.
(2000). [Short distance walking]

Fossill loeaiity
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Owentmedi
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Sekil 8: Babag kdyii kuzeyinin jeoloji haritasi (Seyitoglu vd. 2000)

Figure 8: Geological map of northern Babas village (Seyitoglu et al. 2000).



Durak 4: (Biiyiikhacibey koyi) Eldivan-Elmadag
tektonik kamasinin bindirmeli dogu kenarinin 6niinde
gelisen kirintili {inite (Deyim fm.) agisal uyumsuzlukla
kendinden yasli deforme olmus Neojen iinitelerin iizerine
gelmistir. Deyim formasyonunda formasyon igi
uyumsuzluklar ve bindirme diizlemleri iizerinde kayma
ciziklerine en yakin lokasyondur ($ekil 9). [Kisa mesafe

Capar
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Stop 4: (Biiytikhacibey village) Deyim fm., the clastic unit
developed in front of the thrusted eastern margin of
EPCW is unconformably overlies deformed Neogene
units. This location is the nearest point to observe
intraformational unconformities and slickenlines on the
thrust surfaces. (Figure 9). [Short distance walking]

Eldivan

&

Sekil 9: Biiyiikhacibey civarinin jeoloji haritasi (Seyitoglu vd. 2007)

Figure 9: Geological map of Bijyiikhacibey area (Seyitoglu et al. 2007)



Gozlemlerin degerlendirilmesi Evaluation of the observations

Eldivan-Elmadag tektonik kamasi hakkinda genel General evaluation of EPCW and brief information
degerlendirmeler ve giiney sinir hakkinda kisa bilgi ~ on its southern end will be presented (fleri et al.
sunumu (ileri vd. 2006) (Sekil 10ve 11). 2006) (Figure 10and 11).

E:}Dcyum Fm

Undifferentiated
Neogene units

East of Koyunbaba

Sekil 10: Eldivan Elmadag kamasinin birlestirilmis kesiti (Seyitoglu vd. 2007)

Figure 10: Composite cross section of EPCW (Seyitoglu et al. 2007)
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Sekil 11: Eldivan -Elmadag tektonik kamasinin giiney sinirinin jeolojik haritasi

Figure 11: Geological map of southern edge of EPCW (lleri et al. 2006)



‘Durak 5: (Delice dogusunda Kirikkale-Erbaa Fayr)
Kirikkale-Erbaa fay1 sag yanal bir fay olup, Kuzey
Anadolu fayinin Anadolu icine sokulan bir kolunu
olusturur. Bu lokasyonda fayin at kuyrugu yapisi
acik olarak gozlenir (Sekil 12a).Yakin zamandaki
GPS verilerine gore tizerindeki yerdegistirme
4mm/y1l olarak saptanmigtir (Sekil 12b). [Orta

mesafe yliriiyiig]
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Stop 5: (Kinkkale-Erbaa Fault, East of Delice) This

Jault is a right lateral strike-slip_fault and it is a
branch of North Anatolian Fault penetrating to the
Central Anatolia. In this location horse-tail structure
is clearly observed (Figure 12a). Recent GPS data
indicate 4 mm/year displacement in this_fault zone
(Figure 12b). [Moderate walking]

Sekil 12a: Kirikkale- Erbaa fayi boyunca geligen at kuyrugu yapisi (Seyitoglu 1987 basilmamis harita, litostratigrafik
béliimleme Erdogan vd. 1996'ya gére giincellenmistir). '

Figure 12a: Horsetail structure along KEFZ (Seyitoglu unpublished data-1987, Lithostratigraphy is adapted from
. Erdogan et al. 1996) :

KKIR - YOZ6= 441 mmiyr

—th 2

Sekil 12b: GPS verilerine gore Kirikkale-Erbaa Fay Zonundaki yerdegistirme (GPS degerleri Mc Clusky et al. 2000)

Figure 12b: The displacement of Kirtkkale-Erbaa Fault Zone according to GPS data (GPS values are_from Mc Clusky et
al. 2000).
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