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OZET

Menderes Masifi’nin orta boliimii (Odemis-Kiraz Asmasifi), B-D uzaniml Kiiciik
Menderes Grabeni’yle pargalanmistir. Graben ve dolgusuna ait verilerin ¢ogu grabenin dogu
ucundaki Kiraz Havzasi’nda korunmustur. Bu calisma, kalinligi 400 metreyi asan Neojen-
Kuvaterner yasl tortul dolguya sahip en az 20 km uzunlugunda ve 10 km genisligindeki Kiraz
havzasi lizerine yogunlasmistir. Havza ‘S’ sekilli bir yapisal modele sahiptir ve kuzeyden KB-
GD dogrultulu ve G’e egimli, giineyden ise KB-GD dogrultulu ve K’e egimli normal faylarla
stnirhdir.

Kiraz havzast onceki calismalarda geniglemeli bir havza modeliyle agiklanmaktaydi
(Gokten ve dig. 2001; Bozkurt ve Rojay, 2005; Rojay ve dig. 2005). Ayrintili jeolojik
haritalama ve faylardan elde edilen kinematik verilere dayanarak onerilen yeni modele gore,
baslangi¢ evresinde sikisma/yiikselmeyle iliskili havza olusumunu, genislemeli yeni tektonik
rejime ait blok faylanma evresi izler. Bu sikisma ve genislemeye ait gerilim KD-GB
dogrultulu dogrultu atimli fay sistemiyle karsilanmustir. Onerilen yeni model, Bat1 Anadolu
havzalarinin tektonik ortamini yorumlayan bolgesel goriislerin yeniden gozden gecirilmesini
gerekli kilmaktadir.

Kiraz havzasi’nin stratigrafisi Emre ve Sozbilir (2005) ve Emre ve dig. (2006)’ya gore
diizenlenmistir. Yazarlara gore, havza dolgusuna ait birimler, yontemli olarak ayirtlanmis ve
Suludere ile Aydogdu adi verilen iki formasyona ayrilmistir. Bu birimler havza dolgusu
oncesi birimler (Menderes Masifi kayalari ve Basova andezitleri) lizerinde uyumsuzlukla
oturur.

Kiigiik Menderes Grabeni’nin kuzey (Bozdaglar) ve giliney (Aydin Daglar)
omuzlarinda yiizlek veren Menderes Masifi’nin metamorfik kayalarnt Gediz ve Biiyiik
Menderes siyrilma faylarinin taban bloklarini olusturur. Bozdaglarin giiney kanadinda giineye
dogru ve Aydin daglarinin kuzey kanadinda kuzeye dogru olan baskin metamorfik foliasyon

senform bir yapisal ¢okiintii sekli sunar.
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Menderes Masifi kayalarimi kesen volkanik kayalar; Kiraz ilgesi KD’sinde Basova,
D’sinde Karabur¢ ve GD’sinde Yenisehir koyleri ¢evresinde yiizlek verir. Oldukga kiigiik
alanlar kaplayan bu yiizlekler, KD-GB uzanimli bir hat boyunca dizilir. Basova ve
Karabur¢’un pembe ve gri renkli andezitik kayalari, hipokristalen porfirik doku, yer yer
hyalopilitik dokudadir. Yenisehir’deki, koyu gri, yesilimsi gri renkli, ince taneli bazaltik
andezitlerde, makroskobik olarak plajioklas ve piroksen fenokristalleri segilebilir. Kayaglarin
timii LIL elementleri bakimindan olduk¢a, HFSE elementleri bakimindansa daha az
zenginlesmistir. Basova’dan alman ornekler, **Ar/*’Ar yontemiyle yapilan radyometrik yas
tayinine gore, 14,7+0,1 My, bunlarin 12 km GB’sindeki Yenisehir’den alinan 6rnekler ise
14,3+0,1 My yasin verir (Emre ve Sozbilir 2005). Volkanitlerin iz element ve ender toprak
element dagilim diyagramlari, genel olarak, kalk-alkali yay volkanitlerinin ya da orojenik
volkanitlerin desenine benzer.

Kiraz havzasi farkl 6zellikteki iki ana tortul paketle doldurulmustur. Yasli paket (en {ist
Orta Miyosen-Ge¢ Miyosen yasli Suludere formasyonu) ters fay ve dogrultu atiml faylarla
kontrol edilen havza kuzey kenarindaki yiikselme ve K-G dugrultulu sikisma kuvvetleriyle
iliskili olarak gelismistir. Bu durum alg ve ostrakodlarin yasamasina uygun kosullarin
saglandig1 s1g gollerle ortiilii senklinal sekilli ¢okiintiilarin gelismesini sonuglamistir. Bu tath
su golleri baglangicta acik denizle baglantili yiizey akintilarinin etkisindeyken, daha sonra
denizel katki tamamen yerini menderesli nehir ¢oklleri ve taskin diizligl tortullarina
birakmustir.

Bu evre sirasinda Menderes Masifi’ne ait metamorfik kayalar ve Orta Miyosen yash
andezitik volkanitler (Basova andezitleri) temeli olusturmaktaydi ve bu temel iizerinde aginan
tortul havza ekseni kuzey kenar boyunca yer almaktaydi. Sikigsma/yiikselme sonucu,
tabandaki uyumsuzluk yilizeyi havza merkezine dogru egimlenir ve giderek diisey, hatta
devrik konum kazanir. Cogu yerde diisiik egim ag¢ili olan Miyosen tortullar1 havzanin kuzey
kenar1 boyunca yogun bir deformasyona ugramistir. Bu tortullardaki formasyon ici
uyumsuzluklar tektonikle es yasli tortullasmanin yansimasi olarak kendini gosterir. Geg
Miyosen’i izleyen evrede, Menderes Masifi’nin Miyosen tortullar1 iizerine bindirmesi,
Suludere formasyonu’na ait tortullagmanin sona ermesinden sonra da sikisma tektoniginin
varligini kanitlar. Suludere formasyonu ile Aydogdu formasyonu arasindaki uyumsuzluk Geg
Miyosen sonrasindaki ¢okelim bosluguna isaret eder ve Gediz Grabeni (Kogyigit ve dig.,
1999) ile Kiiciik Menderes Grabeni’nde (Bozkurt ve Rojay 2005) tanimlanan Alt-Orta

Pliyosen sikisma fazina karsilik gelebilir. Kiraz havzasini kuzeyden ve gilineyden sinirlayan

99



MENDERES MASIFI KOLOKYUMU — Genisletilmis Bildiri Ozleri Kitab:
Suludere ve Halikdy faylarinin kontroliinde gelisen Pliyo-Pleyistosen yasli Aydogdu
formasyonu, geniglemeli tektonik rejiminin basladigin1 belgeler. Bu evrenin yapisal
elemanlar1 onceki evreye ait sikismayla iligkili yapilar iizerinde islemis ve bu yapilar
maskelemistir. Bu evre havzanin K-G dogrultusunda giiniimiize kadar genislemesine katkida
bulunmaktadir.

Kiraz havzasindaki faylardan toplanan kinematik veriler 1s18inda, dort deformasyon
faz1 tanimlanmustir: (i) kuzeye ve giineye dogru tektonik taginma veren D1 ve D2
deformasyon fazlar1 Kiraz Havzasi’nin olusumu 6ncesinde gelismistir. (i) D3 deformasyon
fazi1 havzasnin ilk evresindeki tortullagsmayla esyashi ve tortullasma sonrasi tektonikle
iligkilidir ve formasyon-i¢i uyumsuzluklar ile ters faylarla kendini gosterir. (iii) D4
deformasyonu yasli yapilar1 kesen ve giiniimiizdeki Kiraz havzasini sekillendiren normal
faylarin gelismesini saglamistir (Emre ve Sozbilir, 2007).

Sonug olarak, bu ¢alismada Kiraz havzasinin iki asamada evrimlestigi 6nerilmektedir;
yasl ¢cokeller ters fay ve dogrultu atimli faylarla kontrol edilmistir, daha sonra havzanin karsit
kenarlarinda olusan normal fay sistemi ikinci evreyi simgelemektedir.

Anahtar kelimeler: Kiiciik Menderes Grabeni, Kiraz havzasi, sikigsmayla esyasli tortullagma,
gerilmeli tektonik, Bati Anadolu

ABSTARCT

The Central Menderes Massif (also known as Odemis-Kiraz Sub-massif) is dissected by E-W
trending Kucuk Menderes Graben that most of the basin-fill units deposited at its eastern end, namely
the Kiraz basin. This study focused on the Kiraz basin that is a minimum 20 km long and more than 10
km wide, and its Neogene to Quaternary sediment pile exceeds 400 m in thickness. The basin showing
‘S’ shaped structural pattern is bounded from the north by NW-SE trending and S-facing high-angle
normal faults, and from the south by NW-SE trending and N-facing normal faults

The Kiraz basin was previously considered to be an extensional basin (Gékten et. al.. 2001;
Bozkurt and Rojay, 2005; Rojay et.al. 2005). However, the data presented here allow us to infer that
the tectonic evolution of the Kiraz basin could be explained by an alternative model indicating
compression/uplift related basin formation at the early stage of the basin evolution followed by block
faulting of extensional neotectonic regime. The successive compressional and extensional strain is
accommodated by a predominantly NE-trending strike-slip fault system. The new model is based on
the detailed mapping, field-coss sections and kinematic analyses of the studied faults. This induces to
outline a revision of the regional existent approaches related to tectonic setting of the west Anatolian

basins.
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The stratigraphy of the Kiraz basin is based on the recently published paper of Emre et al.
(2006). According to authors, the basin fill units, formally distinguished and has been divided into two
formations: the Suludere and Aydogdu formations (Figure 3). These units rest unconformably on the
pre-basin fill units (e.g. Metamorphic rocks of the Menderes Massif and Basova Andesites).

The metamorphic rocks of the Menderes Massif predominantly exposed on the northern
(Bozdag Mountain) and southern (Aydin Mountain) shoulders of the Kiiciik Menderes Graben are
formed the footwall rocks of the Gediz detachment fault and Biiyiik Menderes detachment fault,
respectively. Predominant foliation of the metamorphic rocks down to the south on the southern flank
of the Bozdag Mountain and down to the north in the northern flank of the Aydin Mountain shows
synform-like structural depression.

The Menderes metamorphics are cut by young volcanics which crop out to the NE, E and SE of
Kiraz around Bagsova, Karaburg and Yenisehir villages in turn. The volcanic rock outcrops from a NE-
SW trend and small in areal extent. The pink and grey colored volcanic rocks around Basova and
Karaburg villages are andesitic in composition with hypocrystalline-porphyritic to hyaloplitic in
texture. Around Yenisehir, the volcanic rocks are dark gray and greenish grey in color and include
plagioclase and pyroxene phenocrysts. The volcanic rocks are highly enriched in LIL elements and
partially enriched in HFSE elements. On the basis of “Ar/°Ar radiometric age determinations,
samples taken from Aykiran Tepe yielded an age of 14.7+0.1 Ma, and those from Yenisehir, an age of
14.3+0.1 Ma (Emre and Sozbilir 2005). Trace element and rare earth element diagrams of the studied
volcanics resemble to the nature of calcalkaline arc volcanics or orogenic volcanics.

The Kiraz basin is filled by two contrasting sedimentary packages. The older one (the
Uppermost Middle Miocene-Late Miocene Suludere formation) is developed in relation to N-S
trending compressional tectonics and uplift along the northern margin of the basin that controlled by
reverse and strike-slip faults. This was resulted in a syncline-shaped depression that was covered by
small lakes of only moderate depth, but with conditions suitable for algae and ostracodes to survive.
These fresh-water coastal lakes were originally under the influence of surface streams that were
connected to the open sea, but in later periods there was no marine contribution. Shallow-lake
carbonates were followed upward by slightly meandering-river-channel and floodplain sediments.

During this stage, the main sedimentary trough was located along the northern margin where
metamorphic rocks of the Menderes Massif and Middle Miocene andesitic volcanism (Basova
andesites) form the basement. The basal unconformity with the basement rocks have been tilted to
vertical, even if overturned record the uplift linked to the activity along the reverse/thrust fault. The
Miocene strata are nearly horizontal over most of their extent and highly deformed only along the
northern margin of the basin where syntectonic activity is recorded by the development of
untraformational unconformities. Following the Late Miocene, thrusting of Menderes Massif rocks

onto the Miocene sediments indicate that the compressional regime was active after the sedimentation
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of the Suludere formation. The angular unconformity between the Suludere and Aydogdu formations
marks this post-Late Miocene depositional hiatus that may correspond to a Lower-Middle Pliocene
compressional phase described from Gediz Graben (Kogyigit et al., 1999) and Kiiciik Menderes
Graben (Bozkurt and Rojay 2005). The development of the Plio-Pleistocene Aydogdu formation, under
the control of the Suludere and Halikéy faults that bound the Kiraz basin on the north and south,
demonstrate that the extensional tectonic regime initiated the second stage sedimentation within the
Kiraz basin. Structural elements of this stage have superposed and masked on the former
contractional structures. This extensional phase corresponds to a widening of the basin in N-S
direction up to present.

On the basis of kinematic data collected from faults observed in the Kiraz basin, four
deformation phases have been recognized: (i) D; and D, deformations indicate north- and south-
directed tectonic transport that pre-date the formation of the Kiraz basin; (ii) D; deformation,
reflecting syn- to post-sedimentary tectonics that is represented by intraformational unconformities
and related reverse faulting; (iii) D, deformation gave rise to normal faults that cut and displace early
structures and shapes the Kiraz basin’s present-day configuration (Emre and Sozbilir, 2007).

In conclusion, it is proposed here that the Kiraz Basin evolved during two stage history, oldest
deposits were controlled by the combined activity of reverse fault and strike-slip fault systems, and
then by the normal fault system that formed on the opposite basin margin.

Key words: Kiiciik Menderes Graben, Kiraz basin, syn-compressional sedimentation, extensional
tectonics, West Anatolia
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