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OZET

Menderes Masifi, Tiirkiye nin 19. ylizyilindan beri bilinen ve {izerinde ¢alisilan jeolojik
birimlerinden biridir. Menderes Masifi’nin ¢ekirdegini olusturan ve Cine ¢evresinde yaygin
mostra veren gozlii gnayslarin eski bir temeli temsil ettigi uzun siiredir bilinmektedir. Gozli
gnayslarin iizerinde yer alan granatli mikasistlerin yaslar1 bilinmemekle beraber bunlarin da
tizerinde yer alan, fillat-metakuvarsit-mermer ardalanmasindan olusan ve Gdoktepe
Formasyonu olarak adlanan birimde Philipson (1918) Permo-Karbonifer yasta fusulinler
tanmimlamistir. Bu eski stratigrafik bilgilere karsin Menderes Masifi istifinin nerede ve nasil
sonlandig1r ve istifin metamorfizma ve deformasyon yasi uzun siire saglikli bir sekilde
anlagilamamigtir. 1964’de MTA tarafindan basilan 1:500.000 o6lcekli jeoloji haritasinda
(Pamir, 1964) Menderes Masifi’'nin smirlar1 belirsizdir. Brinkmann 1967°de, bugiin Likya
naplarim1 dahil edilen formasyonlari, Menderes Masifi’nin bir pargasi olarak gérmiis ve
Menderes Masifi’nin metamorfizmasinin Jurasik yasta oldugunu ileri siirmiistiir. Menderes
Masifi’nin stratigrafisinin ve c¢evresindeki tektonik birimlerle olan iliskisinin anlasilmasi
Diirr’iin 1970’lerin basinda Cine altmasifinde yaptig1 ¢aligmalar ile miimkiin olmustur (Sekil
1). Diirr (1975), Goktepe Formasyonu iizerinde yer alan kalin rekristalize kirectasi istifi iginde
Triyas, Jurasik ve Kretase fosilleri saptamus, istifinin en iist kesimlerinde Ge¢ Kretase’ye
isaret eden rudistler tanimlamistir. Milas mermerleri adini verdigi bu istifin lizerinde pelajik
kokenli alacali mermerlerden olusan Kizilaga¢ mermerlerini ve daha iistte, serpantinit
mercekleri igeren metamorfik bir flis istifini haritalamistir. Flis lizerinde ise Likya naplarina
ait Triyas ve Jurasik yasta metaklastikler ve metakarbonatlar yer almaktadir. Daha sonra
MTA jeologlarmin yaptiklar1 caligmalar bu stratigrafiyi daha saglamlastirmis ve genis bir
alana yaymustir (Boray ve digerleri, 1975; Caglayan ve digerleri, 1980; Konak ve digerleri,
1987). Menderes Masifi’nin en iist birimi olan flis igerisindeki paleontolojik bulgular ve
izotopik yas tayinleri Masifin metamorfizma yasinin Eosen oldugunu ortaya koymustur.

Saglikli ve ayrintili stratigrafik verilere dayanan Menderes Masifi’nin jeolojisi Gutnic ve
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digerleri (1979), Sengor ve digerleri (1984), Konak ve digerleri (1987), Dora ve digerleri
(1990) tarafindan ozetlenmis, ve MTA’nin yeni 1:500 000 ol¢ekli jeoloji haritalarinda
(Konak, 2002; Konak ve Senel, 2002) saglikl1 bir sekilde ortaya konmustur.
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Sekil 1. Menderes Masifi’nin stratigrafik bulgulara dayanan klasik jeoloji haritas1 (Okay, 2001)

Cine altmasifinden farkli olarak Odemis altmasifinin yapis1 daha karmasiktir. Bu
bolgeden bindirmeler, stratigrafik ve metamortfik terslenmeler tanimlanmistir (Okay, 2001).
Buna karsin Odemis altmasifindeki tiim formasyonlar1, Cine altmasifindeki formasyonlar ile

denestirmek miimkiindiir. MTA nin yayinladigi yeni 1:500.000 6lgekli jeoloji haritalarinda bu
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korelasyon biiyiik Ol¢iide dogru bir sekilde gosterilmistir (Konak, 2002; Konak ve Senel,
2002).

Bu klasik modele karsi, 1999 senesinde Ring ve digerleri, Menderes Masifi i¢in bir
nap modeli ileri siirmiistiir. Bu modele gore Cine altmasifindeki gozlii gnayslar Cine napini,
iistinde yer alan granatli mikasistler ve Permo-Karbonifer yastaki Goktepe formasyonu
Selimiye napini, Mezosoyik mermerler ise Dilek napini olusturmaktadir. Nap modelini
desteklemek i¢in ortaya hicbir jeolojik veri konmamustir. Aksine arazi gozlemleri gozli
gnayslar olarak nitelendirilen Pan-Afrikan yastaki metagranitlerin granathh mikasistleri
kestigini, Goktepe formasyonu’nun ise Mesozoyik mermerlere gegisli oldugunu
gostermektedir. Gozlii gnayslarin allokton oldugunu gosteren hicbir veri yoktur. Sikismali bir
tektonizmanin {irlinii olan naplarda genelde yaslh birimler gen¢ birimlerin iizerinde yer alir.
Halbuki Cine altmasifindeki nap modelinde gen¢ formasyonlar yasli formasyonlarin {izerinde
yer almaktadir.

Menderes Masifi’nin klasik modelinde ortaya ¢ikan ikinci karigiklik Rimmele ve
digerleri (2003)’nin Cine altmasifinin Mesozoyik Ortiisiinde tanimladig1 karfolit bulgusu ile
yasanmistir. Menderes Masifi’nin iyi tanimlanmis Barrov tipi bir metamorfizmasi1 vardir
(6rn., Ashworth ve Evirgen, 1984, Bozkurt, 1996; Okay, 2001; Whitney ve Bozkurt, 2002).
Ilk bakista karfolit bulgusu Barrow tipi bir metamorfizma ile ¢elisir gibi gériinmektedir.
Menderes Masifi granatli mikasistlerinde metamorfizma sirasinda basing yaklasik 9 kbar
olmustur (Okay, 2001; Whitney ve Bozkurt, 2002). Basing Onemli Ol¢lide degismeden
sicaklik diistiigii takdirde karfolitin Menderes Masifi Mesozoyik oOrtiisii icinde olusmasi
miimkiindiir. Sonug¢ olarak karfolitin varligt Menderes Masifi klasik modeline zithik teskil
eden bir durum degildir.

Uzun yillar siiren jeolojik calismalar ve stratigrafik bulgular ile ortaya konan Menderes
Masifi’nin klasik modeli halen gegerlidir. Menderes Masifi i¢in ileri siiriilen nap modeli i¢in

herhangi bir jeolojik veri bulunmamaktadir.
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ABSTARCT

The Menderes Massif is geologically known and studied since the 19th century. In the early
studies it was recognized that the augen gneisses, which crop out over large areas around (ine,
constituted an old basement. Although the depositional age of the garnet-micaschists, which directly
overlie the augen gneisses, were (and are) not known, Philipson (1918) described Permo-
Carboniferous fusulinids from the next overlying sequence of phyllite, metaquartzite and marble of the
Goktepe Formation. Despite these early Stratigraphic discoveries, the boundaries of the Menderes
Massif and the age of deformation and metamorphism were not understood. In the 1:500.000 scale
geological map, published by MTA in 1964, the boundaries of the Menderes Massif are not marked
(Pamir, 1964). In 1967 Brinkmann included the formations, at present considered as part of the
Lycian nappes, in the Menderes Massif and regarded the metamorphism of the Menderes Massif as
Jurassic. The geology of the Menderes Massif was solved mainly through the stratigraphic studies of
Diirr in the early 1970°s in the Cine submassif. Diirr (1975) described Triassic, Jurassic and
Cretaceous fossils in the thick marble sequence overlying the Permo-Carboniferous Goéktepe
formation. Rudists of Late Cretaceous age were described from the topmost part of the carbonate
sequence. Diirr (1975) also mapped a sequence of variegated marbles of pelagic origin (Kizilagag
marble) and a slightly metamorphic flysch sequence with serpentinite blocks on top of the Mesozoic
marbles. The flysch was tectonically overlain by the Triassic and Jurassic metaclastics and
metacarbonates of the Lycian nappes. Subsequent studies by the MTA geologists substantiated Diirr
(1975) stratigraphy and extended it over wide areas in the southern part of the Menderes Massif
(Boray et al., 1975; Caglayan et al., 1980; Konak et al., 1987). Paleontological discoveries in the
flysch in the topmost part of the Menderes Massif and isotopic studies demonstrated that the
metamorphism of the Menderes Massif is of Eocene age. This picture of the Menderes Massif, based
on sound and detailed stratigraphic data, are summarized in Gutnic et al., (1979), Sengor et al.,
(1984), Konak et al. (1987), Dora et al. (1990) and is shown in the new 1:500.000 scale geological
maps published by MTA (Konak, 2002; Konak and Senel, 2002).

The Odemis submassif shows a more complicated tectonic picture than the Cine submassif.
Thrusts, metamorphic and stratigraphic inversions have been described from the Odemis submassif
(Okay, 2001). However, all the rock units in the Odemis submassif can be correlated with those of the
Cine submassif. This correlation is shown in the new 1:500 000 scale geological maps published by
MTA (Konak, 2002; Konak ve Senel, 2002).

Against this classical model of the Menderes Massif, Ring et al (1999) put forward a nappe
model. In this model the augen-gneisses of the Cine submassif constitute the Cine nappe, the garnet
micaschists and the Permo-Carboniferous Goktepe formation the Selimiye nappe, and the overlying
Mesozoic sequence the Dilek nappe. Ring et al (1999) put forward no geological data to support their

nappe model. Field geological data show that the augen gneisses are intrusive into the garnet-
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micaschists, and the Géktepe formation has stratigraphic contacts with the overlying Mesozoic
marbles. There is also no data to show that the augen gneisses are allochthonous. Nappes are a
product of contractional deformation, and as a general rule in the nappe model older sequences are
emplaced over younger ones. In contrast in the nappe model for the Cine submassif younger
sequences lie over older ones and the stratigraphic age of the nappes are mutually exclusive.

A second confusion in the classical picture of the Menderes Massif arose with the discovery of
carpholite in the Mesozoic cover of the Cine submassif (Rimmele et al., 2003). The Menderes Massif
shows a Barrovian type regional metamorphism (e.g., Ashworth and Evirgen, 1984, Bozkurt, 1996;
Okay, 2001; Whitney and Bozkurt, 2002). The carpholite discovery appears to be in conflict with the
Barrovian type metamorphism. However, the peak pressures in the garnet-micaschists during the
regional metamorphism have been estimated as 9 kbar (Okay, 2001, Whitney and Bozkurt, 2002).
Carpholite can form in these pressures if the temperature were to decrease without much change in
pressure.

The classical model of the Menderes Massif based on years of geological studies and on

stratigraphic data is valid, and there is no data to support the nappe model for the Menderes Massif.
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