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Alpin sikigma tektonigi {lirlinii karmagik nap yigmi yapist sunan Menderes Masifi, Pan-Afrikan temel ve
Paleozoyik-Erken Tersiyer yasli ortli serilerinden yapilidir. Pan-Afrikan temel, kismen migmatizasyona
ugramig paragnayslar ve metapelitlerden yapili metasedimentler ve bunlar igerisine sokulmus g¢oklu
metamorfik Prekambriyen gabrolar ve metamorfizmayla es yasl ve/veya izleyen evreye ait Pan-Afrikan
metagranitler / ortognayslardan olusmaktadir. Son yillarda, temel igerisinde, granulit ve eklojit fasiyesi
kosullarindaki Pan-Afrikan metamorfik evrimi tanimlayan kalinti faz ve topluluklar yaygin olarak
saptanmistir (Candan 1995, Oberhénsli ve dig., 1997, Candan ve dig., 2001). Kalint1 granulit fasiyesi
metamorfizmasi, ¢arnokitler, ortopiroksen iceren gnayslar, pelitik granulitler ve metatonalitlerle temsil
edilmektedir. Pan-Afrikan orojenezinin son asamasinda, yaygin migmatizasyon ve palinjenetik granit
olusumlari ile tanimlanan amfibolit fasiyesi metamorfizmasi, dnceki yiiksek basing ve yiiksek sicaklik
mineral topluklarinda yaygin geri doniistimlere neden olmustur.

Yiiksek sicaklik metamorfizmasinin yasinin belirlenmesine yonelik onceki ¢alismada, Birgi yoresinde
gozlenen, granulit fasiyesine ait ortopiroksenli gozlii gnayslardan EMS yoluyla 6l¢iilen U, Th, ve Pb
konsantrasyonlarina dayali monazit yaglart 660 +61/-63 my’lik Pan-Afrikan yast vermistir (Oelsner ve
dig. 1997). Bizim calismamizda, Menderes Masifi’nin Pan-Afrikan temelini etkileyen granulit ve
iizerleyen amfibolit fasiyesi metamorfizmalarinin yaglarinin belirlenmesinde zirkon iyon mikroprob
(SHRIMP II) yontemi uygulanmistir. Tire’nin dogusunda gozlenen ortopiroksenli pelitik granulitlerden
ayiklanan zirkonlarin katodoluminesans fotograflari, tanelerin ¢ogunun kalinti cekirdek {iizerine
zonlanmasiz ve/veya diizlemsel zonlanmali 6zellik gdsteren metamorfik biiylimeler sundugunu ortaya
koymaktadir. Dokusal iligkiler, granulit fasiyesine ait zonlanmasiz zirkon biiyiimelerinin, anatektik
eriyikten kristallesmeye isaret eden diizlemsel zonlanmalardan 6nce olustugunu gostermektedir.
Zonlanmasiz biiytimelerin U-Pb iyon mikroprob (SHRIMP II) analizleri 583.0+5.7 my da kiimelenmis ve
bu yas, granulit fasiyesi metamorfizmasi sirasinda gergeklesen yeni zirkon biiyiimeleri olarak
yorumlanmistir. Kristallerin en dis kesiminde gozlenen diizlemsel zonlu zirkon biiylimeleri ise
560.0+15.0 my’lik yas vermistir. Bu yas, ¢ok fazli Pan-Afrikan metamorfizmasinin son evresi sirasinda,
migmatizasyon ve kismi ergimeye neden olan iist amfibolit fasiyesi kosullarindaki {izerleyen
metamorfizma ile iliskilendirilebilir. Zirkon ¢ekirdeklerinden elde edilen 750 - 2550 my arasinda degisen
yaslar, pelitik granulitlerin kaynak kayalarinin Geg¢ Arkeen-Ge¢ Proterozoyik yasli oldugunu
gostermektedir. Bu yaslarin tiimii, Gondvana siiper kitasinin olusumu siireciyle iliskilendirilebilir. Ayrica,
paragnayslardaki en gen¢ kirint1 zirkon yasi (610 my; Koralay ve dig., 2003) ve granulit fasiyesi
metamorfizmasi yagina dayanarak, Pan-Afrikan temelin sist ve paragnayslarindan olusan metapsammitik-
pelitik serinin ilksel kayalarinin ¢okelimlerinin 585 ve 610 my arasinda gergeklestigi sGylenebilir.
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The Menderes Massif showing a complex nappe structure, as product of Alpine compressional tectonic, is
made up of Pan-African basement and Paleozoic—Early Tertiary cover series. The Pan-Afirican basement
consists of partially migmatized Late Proterozoic metasediments, i.e. paragneisses and metapelites,
which were intruded by numerous poly-metamorphic Precambrian gabbros and syn-to post-metamorphic
Pan-African metagranites / orthogneisses. In recent years, relic phases and assemblages attributed to the
Pan-African metamorphic evolution at granulite- and eclogite-facies conditions have been recognized in
the Pan-African basement (Candan 1995, Oberhdnsli et al., 1997, Candan et al., 2001). The relicts of
granulite facies metamorphism are represented by charnockites, orthopyroxene bearing-gneisses, pelitic
granulites and metatonalites. During the late stage of the Pan—African orogeny, amphibolite facies
metamorphism which is characterized by widespread migmatization and palingenetic granite generation
caused common retrograde transformations of the former high-P and high-T mineral assemblages.

In a previous age determination study of the high-temperature metamorphism, monazite ages based on U,
Th and Pb concentrations measured by EMS from granulite-facies orthopyroxene augengneisses
occurring in the Birgi area, yielded a Pan-African age of 660 +61/-63 Ma (Oelsner et al. 1997). In our
study, zircon ion microprobe geochronology (SHRIMP II) was applied to provide timing constraints on the
granulite and overprinting amphibolite facies metamorphism that affected the Pan-African basement of the
Menderes Massif- Cathodoluminescence imaging of zircons separated from orthopyroxene-bearing pelitic
granulites occurring in the eastern part of Tire, reveals that many of the grains contain unzoned and/or
planar zoned overgrowth textures representing metamorphic growth on inherited cores. Textural
relationships clearly reveal that granulite facies unzoned zircon overgrowth must have occurred prior to
planar zoned overgrowth reflecting crystallization from anatectic melts. U-Pb ion microprobe (SHRIMP
Il) analyses of unzoned overgrowths yield data clustered at 583.0+5.7 Ma which is interpreted to
represent the timing of new zircon growth during granulite facies metamorphism. Whereas, planar zoned
zircon overgrowths occurring in the outermost parts of the crystals give an age of 560.0+15.0 Ma which
can be attributed to the upper amphibolite facies overprint causing partial melting and migmatization in
the basement during the last stage of the poly-phase Pan-African metamorphism. The ages of zircon
cores range from 750 to 2550 Ma representing Late Archean to Late Proterozoic ages of source rocks of
the pelitic granulites. All ages coincide with amalgamation processes resulting in the formation of the
Gondwana super continent. Furthermore, based on the youngest age of detrital zircons of paragneisses
(610 Ma; Koralay et al., 2003) and the time of granulite facies metamorphism, the deposition age of the
protoliths of the meta-psammitic to pelitic series, i.e. paragneisses and schists of the Pan-African
basement, can be constrained between 610 and 585 Ma - Late Proterozoic.
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