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OZET

Menderes Masifi kayalar1 hakkindaki ilk jeolojik tanimlamalar Hamilton (1840)° a
aittir. Masifi K-G dogrultulu bir kesit boyunca kat eden Tchihatcheff ise, “Asie Mineure”
kitabinin 1867 da yayimlanan ve jeolojiye ayrilan dordiincii boliimiinde gnays, granulit,
mikasist, kloritsist, sleytsist, kalksist ve killisistten s6z eder. Kitaba ekledigi Ege Bolgesi
Jeoloji Haritasi iizerinde Menderes Masifi’nin kabaca sinirlarini verir (Sekil 1).

Bugiinkii Menderes Masifi’nin kapladig1 alana “Lidya-Karya Masifi” adin1 veren
Philippson (1910-1915), Masif’in ilk detayl jeolojik haritasin1 yayimlar. Masif’in gnaystan
yapili ¢ekirdeklerle bunlar1 saran metamorfik sistlerden ve mermerlerden olustugunu belirtir.
“Menderes Masifi” olarak ilk adlandirma ise, Paréjas (1940) tarafindan yapilir. Egeran ve
Yener (1944), Tiirkiye Jeoloji Haritasinin Izmir Paftasma ait aciklamalarda ilk kez bu ad
kullanirlar.

Menderes Masifi lizerine sistematik jeolojik-petrolojik arastirma yapan Schuiling
(1962), ilk kez litolojik bir istif belirler ve Masif’i “Cekirdek” ve “Ortii” olmak iizere iki ana
birime ayirir. Ancak iki ana birim arasindaki uyumsuzlugu Kaledoniyen Orojenezine baglar.
Yiiksek dereceli ¢ekirdek metamorfitlerinin ilksel kayalarinin sedimanter oldugunu ileri stirer
ve Masif’in son metamorfizmasint ve dom yapist kazanmasini Hersiniyen Orojeneziyle
iligkilendirir. Graciansky de (1965) Menderes Masifi’nin ¢ekirdek ve Ortii serilerinden
olustugu goriisiine katilir; ancak ¢ekirdekteki gozlii gnayslarin magmatik kokenli olduklarini
ileri siirer.

Likya naplarma ait birimleri de Menderes Masifi’nin giiney kanadina dahil eden
Brinkmann(1967), Menderes Masifi’nin son metamorfizmasinin Lias sonunda gerceklestigini

kabul eder. Kendisinin bu goriisii, yazar dahil bir¢ok arastiriciy1 uzun yillar etkilemistir.
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Sekil 1: Tchihatcheff (1867) tarafindan Ege Bolgesinde yapilan jeoloji haritasi
Figure 1: Geological map of the Aegean region after Tchihatcheff (1867).

1970 den sonra Menderes Masifi iizerine yapilan jeolojik arastirmalar biiyiik bir hiz ve
yogunluk kazanir. Asagida, Masif’in o giine kadar bilinen jeolojisine yeni katkilar getiren
kimi yayinlara yer verilmektedir.

Orta Masif’te metamorfik zonlarm ve fasiyeslerin ayirtlandigi ¢alismalar Izdar (1971)
ve Evirgen ve Ataman (1981) tarafindan gerceklestirilir. Izdar, ¢ekirdegi olusturan gozlii
gnayslarin magmatik kokenli ve Prekambriyen yasl olduklarini savlar. Diirr (1975) Masif’in
son metamorfizma yasini, rudist bulgularina dayanarak, Kretase sonrasina, hatta Alt
Paleosen’e kadar yiikseltir. Dora (1976), feldspat 6lgiimlerini de katarak, Menderes Masifi’ni
dort asmasife ayirmig ve tiim asmasiflerde c¢ekirdek serisinin Prekambriyen’de, oOrtii serinin
ise Lias sonras1 metamorfizmaya ugradigini belirtmistir.

Sengor ve dig.(1984), Masif’in jeolojik evrimine yeni goriisler getiren Onemli
yayinlarinda, Kun ve Dora (1984)’lin stratigrafik olarak ¢ekirdek ve Ortii serileri arasina

yerlestirdikleri “leptit (metavolkanit)” kayalarindan biiyiik o6l¢iide yararlanmislardir. Bu
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calismada, Menderes Masifi ¢ekirdek kayalarinin ge¢ Proterozoyik yasli Pan-Afrikan
Orojenezi ile metamorfizmaya ugradiklari, gozlii gnayslari 6rten leptit diizeyinin “Ana Supra-
Pan-Afrikan” uyumsuzlugunu simgeledigi, bu diizeyin Karacahisar Domunda saptanan Pan-
Afrikan Siitur ile korele edilebilecegi vurgulanmistir.

Menderes Masifi hakkinda 1990 yilina kadar birikmis bulgular1 kendi goriisleriyle
birlestiren Dora ve dig.(1990) Masif’in jeolojik tarihgesini 6zetleyen bir ¢alisma hazirlarlar.
Leptitleri de gbz Oniine alarak, Masif’in Prekambriyen’den gilinlimiize kadar uzanan evrimini
sematik sekillerle ortaya koyarlar. Bu yaymn, daha sonra pek cok yabanci arastiricinin
Menderes Masifi’ne egilmesine neden olmustur.

Daha onceki arastiricilardan ¢ok farkli olarak Erdogan ve Giingdr (1992), Menderes
Masifi gozlii gnayslarinin ilksel kayasi olan granitoidlerin yasinin Ust Kretase olabilecegini
vurgularlar. Gnayslarin bu gen¢ olma goriisii sonradan Bozkurt ve Park (1994) tarafindan da
benimsenir. Son iki arastirici, Masifi bir “¢ekirdek kompleks” olarak yorumlayip, gozlii
gnayslarin asidik ilksel kayalarinin sintektonik olarak “Menderes Ana Metamorfizmas1”
esnasinda, yani Ge¢ Eosen’de sokulduklarini savlarlar. Masif’in yilizeylemesine yonelik
caligmalar giliniimilize degin artarak siirdiiriilmektedir (Bozkurt ve Park 1997; Isik ve dig.,
2003 Seyitoglu ve dig., 2004).

Menderes Masifi’ndeki napli yap1 Aydin Daglarinda Candan ve dig. (1992) tarafindan
tanimlanir. Bu bolgede, gozlii gnays, leptit ve sistlerden yapili temelin Ortli serisinin farkl
birimlerinin lizerinde yer almaktadir. 1994’de Menderes Masifi’ndeki yaygin nap yapilarinin
varlig1 birgok bolgede saptanmistir (Konak ve dig.,1994; Dora ve dig.,1994). Bu yapilarin
kimine Dora ve dig.(1995) yaymninda da yer verilmistir. Gene 1994 yilindan baslayarak
Menderes Masifi’nin Pan-Afrikan temelinde eklojit ve granulit kalintilarinin varligi ortaya
cikarilir (Candan ve dig.,1994, Oberhénsli ve dig. 1997, Candan ve dig. 2001). Tiirk
arastirmacilarin yani sira, Masif’in nap paketinin ayrintili olarak ortaya ¢ikarilmasi, sikisma
ve genlesme tektonigine bagli olarak gelisen makaslama yiizeylerinin haritalanmasi, hareket
dogrultu ve yonlerinin belirlenmesi, Masif’in kimi yorelerindeki “cekirdek kompleks”
yapilarin tanimlanmasi, 1994 tarihinden sonra Mainz Universitesinden iki grubun
arastirmalara katilmasiyla biiyiikk hiz kazanir (Partzsch ve dig. 1998; Ring ve dig., 1999;
Gessner ve dig., 2001).

Candan ve Dora (1997) tarafindan derlenen ve Mainz Universitesi'nde Menderes
Masifi lizerine yapilan bir calistaya sunulan 1:750 000 o6lcekli “Menderes Masifi’nin

Genellestirilmis Jeoloji Haritas1”, dagitimi kisith olmasina karsin, ilgili arastiricilar tarafindan
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cokca kullanilmaktadir. Genelde MTA projelerinden elde edilmis verilere dayali olarak
tiretilen yeni Masif haritasi, yenilenen 1:500 000 6lgekli Tiirkiye jeoloji haritasi kapsaminda
2002 yilinda basilmustir.

1995 den sonra DEU Calisma Grubunda leptitlerin volkanik kdkenleriyle ilgili kuskular
dogar. Detayli aragtirmalar ve radyometrik yas verileri, leptit olarak adlandirilan kayalarin
Pan-Afrikan temele ait litarenitce baskin subarkoz - camurtasi ardalanmali sedimentlerin
metamorfizmasindan tiiremis paragnayslar olduklarini ortaya c¢ikarmistir. Paragnayslarin
koken kayalan biiylik olasilikla kratonik bir kristalin kaynak bolgesinden tiireme klastik
cokellerdir (Dora ve dig.,2001).

Okay (2001) Menderes Masifi’ndeki Eosen yash yapilari, ¢cok farkli bir pencereden
bakarak, giineye dalimli biiyiik bir yatik kivrimla agiklamaga ¢alisir. BoOylece Aydin
daglarindaki stratigrafik ve metamorfik terslenmenin daha kolay anlagilabilecegini savlar.
Yayin, Masif’le ilgilenen geng arastiricilara yeni bir diistinme modeli sunmaktadir.

Menderes Masifi’nin magmatik ve metamorfik evriminin jeokronolojik verilerle
yaslandirilmas1 Satir ve Friedichsen (1986)’ dan itibaren hizlanmistir. Gozlii gnayslarin Pan-
Afrikan (Hetzel ve Reischmann 1996; Koralay ve dig. 2002; Gessner ve dig., 2004),
Paleozoyik serileri de kesen 10kokratik metagranitlerin ise Alt Triyas (Dannat 1997; Koralay
ve dig., 2001) yash oldugu masifin ¢esitli bolgelerinden kanitlanmigtir. Cekirdek serilerinin
polimetamorfik evriminin Pan-Afrikan (Hetzel ve dig., 1998, Oberhinsli ve dig., 2002,
Koralay ve dig., 2006), ortii serilerinin yam sira ¢ekirdegi de etkileyen Alpin (Eosen) yash
metamorfizmanin ise Likya naplariin gilineye gegisi ile iliskili oldugu arastiricilarin biiytik

cogunlugu tarafindan kabul edilmektedir.

ABSTRACT

First descriptions on the rock types of the Menderes Massif were carried out by Hamilton
(1840). Tchihatcheff made a NS-trending section through the Menderes Massif and reported the
widespread occurrence of gneiss, granulite, mica schist, chlorite schist, slate schist, calcschist and
slate in his book, “Asie Mineure” published in 1867. The boundaries of the Menderes Massif are
roughly shown on the geological map of Aegean region enclosed to the book (Figure 1).

Menderes Massif was called as ‘Lydische — Karische Masse’ by Philippson (1910-1915). He
made the first detailed map of the Menderes Massif and described it as a ‘core’ made up of gneisses
and surrounding ‘cover’ conmsisting of schist and marble. This crystalline complex was first named as
‘Menderes Massif” by Paréjas (1940). This name was first used by Egeran and Yener (1944) in the
explanations of Izmir sheet of the geological map of Turkey.
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Modern geological and petrological studies on the Menderes Massif were carried out by
Schuiling (1962). He divides the rock succession into two units as ‘core’ and ‘cover’. He ascribes the
unconformity between these two units to the Caledonian orogeny. He suggests that the high grade
rocks of the core series have a sedimentary origin and the dome structure of the massif can be
attributed to the Hercynian orogeny. Core and cover division of the Menderes Massif is also accepted
by Graciansky (1965). However, according to Graciansky (1965), the augen gneisses occurring in the
core series were derived from a granitic protolith.

The Lycian nappes are incorporated to the southern flank of the Menderes Massif by
Brinkmann (1967). He suggests that the age of the last metamorphism of the Massif is Late Liassic.
This concept was accepted by several authors through long ages.

The numbers of geological researches increased after 1970. Some of the studies which make
great contributions to the understanding of the geology of the Menderes Massif are summarized
below:

The studies about the metamorphic zones and facies of the central submassif were carried out
by Izdar (1971) and Evirgen and Ataman (1981). Izdar assumes that the age of the gneisses which
have a granitic origin, is Precambrian. Based on the preserved rudist fossils, the age of the Alpine
metamorphism of the Menderes Massif is suggested as Lower Paleocene by Diirr (1975). Dora (1976)
divides the Menderes Massif into four submassifs. He suggests that in all the submassifs the ages of
the metamorphism of the core and cover series are Precambrian and post-Liassic, respectively.

The presence of widespread metavolcanic rocks between core and cover series was first
recognized by Kun and Dora (1984). Sengor and dig.(1984) inspired from this metavolcanics in their
tectonic model. In their paper, it is emphasized that the age of the metamorphism of the core series is
Late Proterozoic and can be attributed to Pan-African orogeny. According to these authors, the
leptites covering the gneisses represent the ‘Main supra-Pan-African Unconformity’ and can be
correlated with the Pan-African suture determined in Karacahisar dome.

A study revealing the geological history of the Menderes massif from Precambrian to recent
with schematic cross-sections was published by Dora et al., (1990). This paper attracted the attention
of foreign researchers to the Menderes Massif. In contrast to the previous studies, an Upper
Cretaceous age for the intrusion of the granitic protoliths of the augen gneisses was suggested by
Erdogan and Giingér (1992). This concept suggesting latest Mesozoic or Early Tertiary age for
gneisses is also advocated by Bozkurt and Park (1994). The later interpret the Menderes Massif as a
core complex and suggest that the primary rocks of the gneisses are syn-tectonic granites with respect
to the Main Menderes metamorphism and intruded during Eocene time. In recent years tectonic
studies dealing on the exhumation models of the Menderes Massif have been increasing (Bozkurt and

Park 1997, Isik et al., 2003 Seyitoglu et al., 2004).
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The nappe structure of the Menderes Massif was defined in Aydin Mountains by Candan et al.,
(1992). In this region high grade rocks consisting of augen gneisses, leptites and schists rest
tectonically on different units of the cover series. In 1994, the nap structure of the Menderes Massif
was described in several places of the Menderes Massif (Konak et al.,1994; Dora et al.,1994; Dora et
al., 1995). On the other hand, as from 1994, the relics of granulite and eclogite in Pan-African
basement were found out (Candan et al., 1994, Oberhdnsli et al., 1997 Candan et al., 2001). In addition
to the Turkish researchers, two study groups from Mainz and Potsdam were joined to the tectonic
studies. They produced new data on nappe stratigraphy, kinematic indicators about the contractional
and extensional regimes and exhumation models of the Menderes Massif (Partzsch et al., 1998, Ring
etal.,, 1999; Gessner et al., 2001).

The generalized geological map of the Menderes Massif was compiled by Candan and Dora
(1998) and was presented at a workshop organized in Mainz. This map of 1:750 000 scale has been
used in several papers. In 2002, the generalized geological map of the Menderes Massif produced
mostly by MTA Projects was published within the Geological map of Turkey, Izmir and Denizli sheets
of 1: 500 000 scale.

After 1995, some suspicions about the volcanic origin of the leptites have arised. In contrast to
the previous view, detailed geological and geochronological studies reveal that leptites have a
sedimentary origin and were derived predominantly from litharenites with subarkose and mudstone
intercalation. The provenance of these rocks renamed as paragneisses is probably a cratonic
crystalline basement (Dora et al.,2001). Okay (2001) interprets Eocene structure of the Menderes
Massif as an inverted lower limb of a southward dipping recumbent fold and explains the
metamorphic inversion by this fold.

Radiometrically dating of metamorphic events and magmatic rocks predominantly occurring in
core series have increased after Satr and Friedichsen (1986). The Pan-African ages of augen
gneisses (Hetzel and Reischmann 1996, Koralay et al., 2002; Gessner et al., 2004) and Lower Triassic
age of leucocratic orthogneisses cutting the Paleozoic cover series (Dannat 1997; Koralay et al.,
2001) have been proven by several studies. Nowadays, the polymetamorphic evolution of the core
series is attributed to the Pan-African orogeny (Hetzel et al., 1998, Oberhdnsli et al., 2002, Koralay et
al., 2006). The Alpine (Eocene) metamorphism which affected both core and cover series is ascribed

by great majority of researchers to southward tectonic transport of the Lycian nappes.
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