65. Tiirkiye Jeoloji Kurultayt 2-6 Nisan/April 2012 65" Geological Congress of Turkey

AFYON YUKSEK BASINC KUSAGI;
METAMORFIZMANIN YASI VE PETROLOJISI

Amaury Pourteau’, Osman Candan?, Roland Oberhaensli'
! Institute of Earth & Environmental Sciences, University Potsdam, Germany
? Dokuz Eyliil Universitesi Jeoloji Miihendisligi Boliimii, Izmir
(pourteau(@geo.tini-potsdam.de)

0z

Son yillarda, Bati Anadolu’nun belli basli tektono-sedimanter birliklerini olusturan ve
Onceleri sadece yesilgist fasiyesi kosullarinda bir bagkalasima ugradiklar: diistiniilen Afyon
Zonu, Likya Naplar1 ve Menderes Masifi’nde yitimle iliskili metamorfizmalarin varlig
tanimlanmistir. Bu yiiksek-basing kalintilarinin kesfi, mevcut bolgesel tektonik siniflamanin
yant sira glinimiiz Anadolu Mikrokitasi’nin biitiinlesme siirecinden 6nce mevcut olan
okyanusal Neotetis kollarinin sayist ve konumu sorununu yeniden tartigmaya agmuistir.
Mesozoyik pasif kita kenarinda ¢okelmis istif ve onun Mesozoyik Oncesi birimlerini
tanimlayan Afyon Zonu’nda, onceki ¢aligmalarda lokal olarak belirlenen Alpin yiiksek
basing metamorfizmasinin kuzeybatidan giiney Orta Anadolu’ya kadar yaklasik 700 km lik
bir uzanim sundugu belirlenmistir. Buna dayali olarak mevcut ¢alismada Afyon Zonu, Fe-
Mg karfolit ve glaukofan ile tanimlanan, diisiik dereceli yliksek - basing metamorfizmasi
kosullarinda baskalagima ugramis ve belirgin bir siireklilik sunan bir mavisist fasiyesi
metamorfizmasit kusagi olarak yeniden yorumlanmistir. Bu zonda ¢ok iyi korunmus karfolit
— kloritoid toplulugunun varligi FeO2 -MgO-Al203 -SiO2 -H2O sisteminde ilerleyen faz
iligkilerinin anlagilmasi1 ve kitasal {initelerin yitimle iliskili evrimlerinin yorumlanmasinda son
derece 6nemlidir. Dokusal iligkilerin yorumlamasi, mineral bilesimlerindeki ufak degisimler
ve karfolit — kloritoid arasindaki Mg-Fe dagilimlari Mg’da ilerleyen bir zenginlesmenin eslik
ettigi, cok evreli mineral biiyiimesi ve belirgin bir element dagiliminin varligini géstermektedir.
Ferro-karfolite ait ilk wverileri igeren gilincellenmis termodinamik veri tabani kullanimi
dokusal ve kimyasal verilerle uyugan basing — sicaklik kosullarmin modellenmesini miimkiin
kilmistir. Afyon Zonu’ndaki karfolit igeren topluluklar 0.9 — 1.1 GPA basingta 280°C den 380
°C ye degisen bir sicaklik artigin1 géstermektedir. Beyaz mikalardaki “°Ar-*Ar jeokronolojisi
ve klorit — mika ve klorit — kloritoid topluluklar1 arasindaki ¢ok dengeli termobarometrik
hesaplamalar Afyon Zonu, Likya Naplar1 ve Menderes Masifi i¢in ilk hassas metamorfizma
yaglarinin hesaplanmasina imkan saglamistir. Bu veriler; a)Afyon Zonu ve Likya Naplari’nda
erken orta-basing retrograt topluluklarinin 65-60 My da olustugunu ve Menderes Masifi’nde
b) yiiksek basing metamorfizmasinin yaklasik 45 My ve ¢) Barroviyen sonrast mika soguma
yaslarinin yaklasik 26 My yash olduklarini gostermektedir. Bu durumda, Afyon Zonu ve
Likya Naplari’nin metamorfik kesimlerinin siireklilik sunan Maasrihtiyen yagh bir yiiksek-
basing metamorfizmasi kusagina ait oldugu ve Menderes Masifi’nin giiney kesimindeki Ortii
serilerinin Ege Denizi’ndeki Eosen yiiksek-basing kusaginin dogudaki kesimini ifade ettigi
sOylenebilir.
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ABSTRACT

In the last past years, subduction-related metamorphism has been documented in three
tectono-sedimentary units of Western Anatolia (namely the Afyon Zone, the Lycian Nappes and
the Menderes Massif), which were previously supposed to have undergone only greenschist-
facies metamorphism, related to obduction and collision. These discoveries of high-pressure
relicts reopened the discussion on the number and position of Neotethyan oceanic branches
that once existed before the assembly of the present-day Anatolian microcontinent, as well as
the validity of the regional tectonic nomenclature. In the Afyon Zone, representing a complete
stratigraphic sequence of a Mesozoic continental passive margin and its pre-Mesozoic
substratum, Alpine high-pressure metamorphism was previously evidenced locally, whereas
it is continuous from Northwestern to southern Central Anatolia, over more than 700km.
In the present study, low-grade high-pressure mineral assemblages (Fe-Mg-carpholite and
glaucophane) are reported from the Afyon Zone, which is re-interpreted as a continuous
blueschist facies metamorphic belt. Well-preserved carpholite-chloritoid assemblages are
useful to improve our understanding of prograde phase relations and transitions in the FeO2
-MgO-AI2 O3 -SiO2 -H2 O system and reconstruct the metamorphic evolution of subduction
of continental units. Inspection of petrographic textures, minute variations in mineral
composition and Mg-Fe distribution among carpholite-chloritoid assemblages documents
multistage mineral growth, accompanied by a progressive enrichment in Mg, and strong
element partitioning. Using an updated thermodynamic database, including the first data for
ferro-carpholite, Pressure and temperature conditions that are consistent with textural and
chemical observations were modeled. Carpholite-bearing assemblages in the Afyon Zone
account for a temperature increase from 280 to 380°C between 0.9 and 1.1 GPa. “*Ar-*Ar
geochronology on white mica and multi-equilibrium thermobarometric calculations based
on chlorite-mica and chlorite-chloritoid parageneses are combined in order to provide the
first accurate metamorphic ages for the Afyon Zone, the Lycian Nappes and the Menderes
Massif- This reveals that a) in the Afyon Zone and the Lycian Nappes early medium-pressure
retrograde assemblages formed about 65-60 Ma ago, and in the southern Menderes cover
b) high-pressure metamorphism occurred about 45 Ma ago and c) post-Barrovian mica
cooling about 26 Ma ago. The Afyon Zone and the metamorphosed Lycian Nappe belong to
a continuous Maastrichtian high-pressure belt, and the southern Menderes cover represents
the eastern ending of the Eocene high-pressure belt exposed in the Aegean.
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