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OZET

Menderes Masifi’inde ilk kez Diirr (1975) tarafindan Akbiik-Milas alaninda saptanan
ve daha sonra Boray ve dig. (1973), Caglayan ve dig. (1980) ve Konak ve dig. (1987) nin
Milas alaninda yaptigi calismalarda da varligir belirtilen rudistler iizerine yaptigimiz
calismalar (Ozer, 1993, 1988, 1998, 1999, 2002; Ozer ve Sozbilir, 2003; Ozer ve dig., 2001;
Garcia-Garmilla ve dig., 2004), masifin kuzey, giiney ve orta boliimlerinde yaygin bir dagilim
gosterdiklerini ortaya koymustur. Rudistleri iceren si1g fasiyes kosullarinda ¢okelmis
zimparali, masif ve koyu gri renkli mermerlerin {izerine gelen, pelajik kirmizi renkli
mermerlerden yapili Kizilagag formasyonu ile flis tipi kayalardan olustugu one siiriilen
Kazikli formasyonu’nda planktonik foraminiferler ve nanoplanktonlar saptanmustir (Ozer,
1998; Ozer ve dig., 2001).

Bu calismada rudistler, planktonik foraminiferler ve nannoplanktonlardan elde edilen
biyostratigrafik veriler tanitilacak, bu verilere ve arazi gozlemlerimize gére Ust Kretase-Alt
Tersiyer istifini olusturan birimlerin iligkisi tartisilacak ve masifin metamorfizma yasina
iliskin yaklagimlar yapilacaktir.

Rudistlerin, ti¢ farkli topluluk olusturdugu saptanmustir:

1) “caprinid toplulugu” Tavas’in giineydogusundaki Serinhisar (Kizilhisar) dolayinda
masife ait bir dilimde gozlenir ve orta-ge¢ Senomaniyen yasini belirten Neocaprina gigantea
Plenicar, Caprina schiosensis Boehm, Schiosia cf. schiosensis Boehm, Sphaerucaprina cf.
forujuliensis Boehm, Ichthyosarcolites bicarinatus (Gemmellaro), Ichthyosarcolites
triangularis Desmarest, Ichthyosarcolites poljaki Polsak, Distefanella tavasiana Ozer,

Eoradiolites cf. liratus Conrad, Durania sp. ve Chondrondonta sp. igerir.
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2) “hippuritid toplulugu” Mugla kuzeybatisindaki Ciftlikkdy ve Yenikdy dolaylarindaki
mermerlerde saptanmustir. Hippuritella resecta (Defrance), Hippurites socialis Douvillé,
Vaccinites inferus (Douvillé), Vaccinites cf. praegiganteus (Toucas), Distefanella bassanii
Parona, Distefanella raricostata Sliskovic ve Distefanella cf. heraki Sliskovic gibi geg
Turoniyen yasini veren tiirlerden olusan topluluk, Radiolites sp., Milovanovicia sp.,
Biradolites sp. ve Durania sp. gibi tiir diizeyinde tanimlanayan rudistler, hermatipik mercan
ve gastropod kesitleri de igerir.

3) “hippuritid- radiolitid toplulugu”masifteki mermerlerde yaygin olarak goézlenir ve
masifin giiney bolimiinde Akbiik, Asinyenikdy, Milas, Akdag, Yatagan, Bozarmut ve Eyli
Tepe, masifin orta boliimiinde Kosk kuzeyinde Egrikavak koyii dolayinda ve masifin kuzey
boliimiinde Kursak koyi, Tuzburgaz ve Giilbah¢e dolaylarinda saptanmistir. Topluluk
Santoniyen-Kampaniyen yasimni veren Hippurites nabresinensis Futterer, Hippurites
colliciatus Woodward, Vaccinites taburni Guiscardi, Vaccinites cf. sulcatus Defrance,
Sauvagesia cf. tenuicostata Polsak, Durania sp. ve tanimlanamayan radiolitid kesitleri igerir.

Kizilaga¢ formasyonu’nun masifte en belirgin ve yaygim yiizleklerinin gozlendigi
Akbiik, Kizilagag, Kazikli, Asinyenik0y ve Akdag-Kalinagil alanlarindaki mermerlerden
derlenen yiizlerce ornek igerinde, planktonik foraminiferlerden Globotruncana lapparenti
Brotzen, G. bulloides Vogler, G. ventricosa White, G. linneiana (D’Orbigny), G. falsostuarti
Sigal, G. cf. arca (Cushman), Globotruncanita stuarti (De Lapparent), Glb. stuartiformis
(Dalbiez), GIb. subspinosa (Pessagno), Contusotruncana contusa (Cushman), Gansserina
gansseri (Bolli), Abathomphalus mayorensis (Bolli) ve nanoplanktonlardan Micula
staurophora (Garted), Watznaueria barnesae (Black) ve Praediscosphaera cretacea
(Arkhngelsky) gibi tiirler tanimlanabilmistir. Planktonik foraminifer topluluklari, gec
Kampaniyen-ge¢ Mastrihtiyen yas aralifin1 vurgulayan Globotruncana falsostuarti Boliimsel
Menzil Zonu, Gansserina gansseri Aralik Zonu ve Abathomphalus mayaroensis Toplam
Menzil Zonu’nu isaret eder. Ayrica nannoplanktonlar da bu yas bulgusunu destekler.

Yatagan-Kavaklidere alaninda Magara kdyii yakinindaki Eyli Tepe’de Kizilagag
formasyonu’na ait kirmizi renkli pelajik mermerlerde de ge¢ Kampaniyen-Mastrihtiyen yasini
isaret eden planktonik foraminiferlerden Globotruncana lapparenti Brotzen, Globotruncanita
cf. stuarti (De Lapparent), Globotruncanella sp. ve nannoplanktonlardan Micula staurophora
(Garted), Watznaueria barnesae (Black) ve Praediscosphaera cretacea (Arkhngelsky) tiirleri

saptanmistir.
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Kazikli formasyonu’nun yiizlek verdigi Akbiik-Kazikli alanindaki karbonat
merceklerinde orta Paleosen yasini veren planktonik foraminiferlerden Morozovella angulata
(White), Morozovella cf. pseudobulloides (Plummer), Morozovella sp. ve Globigerina sp. ve
nannoplanktonlardan Markalius inversus (Deflandre) ve Coccolithus sp. tanimlanmustir.

Onceki calismalarda rudistleri igeren zimparali, intraformasyonel, masif, koyu gri renkli
mermerlerden olusan Milas formasyonu, ince-orta katmanli kirmizi, yesilimsi gri renkli
mermerlerden yapili Kizilagac¢ formasyonu ile karbonat ve serpantinit bloklar iceren karbonat
mercekli kirintili kayalardan yapili Kazikli formasyonu’nun uyumlu oldugu belirtilmistir
(Diirr,1975; Caglayan ve dig.,1980; Konak ve dig.,1987; Okay, 1989; Dora ve dig., 1992).
Biyostratigrafik veriler ve arazi gbzlemlerimiz, Milas ve Kizilaga¢ formasyonlarinin uyumlu
oldugunu gostermektedir. Kazikli formasyonu’nun ise Kizilagag, Kazikli ve Akbiik
dolaylarinda Kizilaga¢ formasyonu’nun degisik diizeylerini ve 6zellikle Milas formasyonunun
intraformasyonel mermerlerini iizerledigi agik olarak gozlenmektedir. Bu veriler, Kazikl
formasyonu’nun Milas ve Kizilaga¢ formasyonlarim1 uyumsuz olarak iizerledigini gdsterir
(Ozer ve dig., 2001). Kazikli formasyonu’nun karbonat merceklerinden elde edilen yas
verileri de bu gozlemi desteklemektedir. Ayrica arazi gézlemlerimiz, Kazikli formasyonunun
dinamik metamorfizma verileri igerdigini de gostermektedir. Kazikli formasyonuna esdeger
olarak kabul edilebilecek diizeyler masifin glineyinde Serinhisar ve Cal dolaylarinda da
gozlenir. Bu alanlardaki birimlerin de diisiik metamorfizma verileri igerdigi gdzlenmektedir.
Cal dolayinda, metacamurtaslarindan olusan bir matriks igerisinde metavolkanit mercekleri ve
¢ortlii mermer bloklart iceren Salvan formasyonu’nun Menderes Masifi’ne ait mikasistler,
¢ortlii mermerler ve kirmizi-pembe renkli mermerleri uyumsuz olarak iistledigi goézlenir.
Salvan formasyonu’nun matriksinde erken-orta Eosen yasini veren planktonik foraminiferler
ve nannoplanktonlar saptanmustir (Ozer ve dig., 2001). Bu veriler, Kazikli formasyonu ve
esdegeri olabilecek birimlerin konumunun tartisilmasi ve Menderes Masifi’ne ait olup-
olmadig1 konusunda ayrintili caligmalarin yapilmasi gerektigini ortaya koymaktadir.

Menderes Masifi’nin kuzeydogusunda, Akhisar dolaylarinda Baglamis formasyonu’nun
bentonik foraminifer icerigine gore ge¢ erken Eosen yasli oldugu belirtilmektedir (Akdeniz,
1980; Onoglu, 2000). Masifin giineydogusunda Derekdy dolaylarinda Likya naplarina ait
kiregtaslarin1 uyumsuz olarak iizerleyen Kelkaya formasyonu’nun ge¢ Paleosen-erken Eosen
yasim veren bentonik foraminiferler ve Baklan ve Inceler dolaylarinda da Likya naplarinim
ofiyolitleri ile metakarbonatlarin1 uyumsuz olarak iizerleyen Bascesme ve Inceler

formasyonlarinin Bartoniyen yasini belgeleyen bentonik foraminiferler icerdigi bilinmektedir
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(Ozer ve Sozbilir, 1995; Sozbilir, 1997; Sozbilir ve dig., 2001). Metamorfik olmayan bu
birimlerden ve Menderes Masifi’'nden elde edilen paleontolojik veriler, Menderes Masifi’nin

metamorfizmasini ge¢ Paleosen’den 6nce tamamlamis oldugunu diisiindiirmektedir.

ABSTRACT

Occurence of rudists in the Menderes Massif was first determined by Diirr (1975), and
presence of new localities in the Milas area was reported by Boray et al (1973), Caglayan et al.
(1980) and Konak et al. (1987). Our studies on rudists have shown that rudists are widespread in the
northern, southern and central part of the Massif (( Ozer, 1992, 1993, 1988, 1998, 1999, 2002; Ozer &
Sozbilir, 1995, 2003; Ozer et al., 2001; Garcia-Garmilla et al., 2004). Planktonic foraminifera and
nanoplanktons have been described from the Kizilaga¢ and overlying Kazikli formations (Ozer, 1998;
Ozer et al., 2001). The Kizilaga¢ formation is made up of pelagic red marbles and overlies the rudist-
bearing, massive, dark grey-coloured, emery-bearing marbles, which accumulated in shallow-water
conditions. The Kazikli formation rests over the Kizilagag formation and comprises flysch-type rocks
(Ozer, 1998; Ozer et al., 2001 ).

Biostratigraphic data obtained from rudists, planktonic foraminifera and nanoplanktons have
been presented in this study and relationships of the Upper Cretaceous-Lower Tertiary formations and
the metamorphism age of the Massif have been discussed based on the biostratigraphic data and the
field observations.

Rudists form three different associations:

1) ‘caprinid association’ is observed in a sliver of the Massif around Serinhisar (Kizilhisar)
area (SE of Tavas) and comprises Neocaprina gigantea Plenicar, Caprina schiosensis Boehm,
Schiosia cf. schiosensis Boehm, Sphaerucaprina cf. forujuliensis Boehm, Ichthyosarcolites bicarinatus
(Gemmellaro), Ichthyosarcolites triangularis Desmarest, Ichthyosarcolites poljaki  Polsak,
Distefanella tavasiana Ozer, Eoradiolites cf. liratus Conrad, Durania sp., Chondrondonta sp., which
suggest a middle-late Cenomanian age.

2) ‘hippuritid association’ is observed within the marbles of the Ciftlikkoy-Yenikoy area (NW of
Mugla). The rudist association comprising Hippuritella resecta (Defrance), Hippurites socialis
Douvillé, Vaccinites inferus (Douvillé), Vaccinites cf. praegiganteus (Toucas), Distefanella bassanii
Parona, Distefanella raricostata Sliskovic ve Distefanella cf. heraki Sliskovic suggests a late Turonian
age. The association is accompanied by Radiolites sp., Milovanovicia sp., Biradolites sp., Durania
sp., hermatipyc corals and gastropods.

3) ‘hippuritid-radiolitid association’ is widespread in the marbles of the Massif and observed in
the southern part (Akbiik, Asinyenikéy, Milas, Akdag, Yatagan, Bozarmut and Eyli Tepe), central part
(N of Kosk and around Egrikavak village) and northern part of the Massif (aroud Kursak, Tuzburgaz
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and Giilbahge villages). The association made up of Hippurites nabresinensis Futterer, Hippurites
colliciatus Woodward, Vaccinites taburni Guiscardi, Vaccinites cf. sulcatus Defrance, Sauvagesia cf.
tenuicostata Polsak, Durania sp.and unidentifiable radiolitid sections, indicates Santonian-
Campanian.

Hundreds of marble samples were collected from the Akbiik, Kizilagag, Kazikli, Asinyenikoy
and Akdag-Kalinagil areas, which have the best and widespread outcrops of the Kizilagag formation
in the Massif. Many of the samples yield planktonic foraminifera including Globotruncana lapparenti
Brotzen, G. bulloides Vogler, G. ventricosa White, G. linneiana (D’ Orbigny), G. falsostuarti Sigal, G.
¢f. arca (Cushman), Globotruncanita stuarti (De Lapparent), Glb. stuartiformis (Dalbiez), GIb.
subspinosa (Pessagno), Contusotruncana contusa (Cushman), Gansserina gansseri (Bolli) and
Abathomphalus mayorensis (Bolli) and nanoplanktons such as Micula staurophora (Garted),
Watznaueria barnesae (Black) ve Praediscosphaera cretacea (Arkhngelsky). Planktonic foraminifera
associations indicate Globotruncana falsostuarti Partial Range Zone, Gansserina gansseri Interval
Zone and Abathomphalus mayaroensis Total Range Zone. Besides, nanoplanktons support this age.

Late Campanian-Maastrichtian planktonic foraminifera (Globotruncana lapparenti Brotzen,
Globotruncanita cf. stuarti (De Lapparent), Globotruncanella sp.) and nanoplanktons (Micula
staurophora (Garted), Watznaueria barnesae (Black), Praediscosphaera cretacea (Arkhngelsky)) have
also been determined from the pelagic red marbles of the Kizilaga¢ formation in the Eyli Tepe of
Magara village in Yatagan-Kavaklidere area.

Middle Palaeocene planktonic foraminifera (Morozovella angulata (White), Morozovella cf.
pseudobulloides (Plummer), Morozovella sp., Globigerina sp.) and nanoplanktons (Markalius
inversus (Deflandre), Coccolithus sp.) have been determined in the carbonate lenses of the Kazikl
Formation, which crops out in the Akbiik-Kazikli area.

Rudist-and emery-bearing, intraformational, massive, dark grey marbles of the Milas
Formation, thin to madium-bedded red to greenish grey coloured marbles of the Kizilagag¢ formation
and the carbonate lenses and carbonate and serpentinite blocks-bearing silisiclastics of the Kazikl
formation are conformable according to the previous studies (Diirr,1975; Caglayan et al.,1980;
Konak et al., 1987; Okay, 1989; Dora et al., 1992). Our biostratigraphic data and field observations
show that the Milas and the Kizilaga¢ formations are conformable. Kazikli formation rests over the
different stratigraphic levels of the Kizilaga¢ formation and the intraformational marbles of the Milas
formation around Kizilagag, Kaziklt and Akbiik. These data show that the Kazikli formation
unconformably overlies the Milas and Kizilaga¢ formations (Ozer et al., 2001). Age data obtained
from the carbonate lenses of the Kazikli formation confirm this observation. Besides, our field
observations show that the rocks of the Kazikli formation were affected by dynamic metamorphism.
Possible counterparts of the Kazikli formation are observed around Serinhisar and Cal in the southern

part of the Massif- The formations in these areas were affected by low-grade metamorphism as well.
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The Salvan formation in the Cal area comprises metamudstone matrix with metavolcanic lenses and
cherty marble blocks and unconformably overlies the micaschists, cherty marbles and red-pink
coloured marbles of the Menderes Massif. Early-Middle Eocene planktonic foraminifera and
nanoplanktons were determined in the matrix of the Salvan formation (Ozer et al., 2001). These data
show that the position of the Kazikli formation and the possible counterparts should be discussed and
detailed studies are necessary to clarify whether they belong to the Menderes Massif.

Benthonic foraminifera content of the Baslamis formation around Akhisar in the northeast of
the Menderes Massif, suggest a late early Eocene age (Akdeniz, 1980; Onoglu, 2000). Kelkaya
formation around Derekdy in the southeast of the Massif unconformably rests over the limestones of
the Lycian nappes and includes a benthonic foraminifera association indicating Late Palaeocene-
Early Eocene. Additionally, The Bascesme and Inceler formations around Baklan and Inceler
unconformably overlie the ophiolites and metacarbonates of the Lycian nappes and comprises
Bartonian benthonic foraminifera associations (Ozer & Sozbilir, 1995, Sozbilir, 1997, Sozbilir et al.,
2001). The age data obtained from these unmetamorphosed formations and Menderes Massif imply

that the metamorphism of the Menderes Massif was completed before the late Palaeocene.
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