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oz

Genis riyolitik ignimbiritler olugumlari orta-bati Anadolu’daki Tavsanli-Afyon zonu boyunca
Erken Miyosen’ deki genlesme olaylari ile yakindan iliskilidir. Diinya ¢apinda boraks yatag:
olarak bilinen Kirka sahasini ¢evreleyen ignimbiritler, saha ¢aligmasi korelasyonlari, petrogra-
fik, jeokimyasal ve jeokronolojik veriler ile yeniden yorumlanmistir. Diinya’nin en énemli bo-
raks yataginin oldugu bu yerde, volkanik patlama sonrasinda ¢okme ile olusan, iklimsel olay-
lar1 yansitan ve Kirka bolgesinde bugiine dek bilinmeyen bu kaldera “Kirka-Frigya Kalderas1”
olarak ilk kez adlandirilmistir. Tiirkiye’deki en bilyiik 6rneklerinden biri olan ve 24km x 15km
boyutlarinda yaklasik oval sekilli kaldera, ~19 Ma 6nce tek agamali ¢okme ve kaldera patla-
mast ile biiyiik hacimde akan ignimbiritler sonucunda meydana gelmistir. 25 My 6ncesinden
beri genlesmeli/agilmali tektonik gerilmeler magma odasinin KKB-GGD boyunca uzamasiyla
sonuglanmigstir. Eskisehir-Afyon-Isparta volkanik bolgesinin tepe bolgesinde gelisen kaldera
zemininin (¢okmenin oldugu blogun) yaklasik eliptik bir sekil almasina yol agmistir. Kaldera
i¢i ¢okme sonrasi sedimantasyon ve volkanizma (~18 My) ¢okme ile ilgili faylar tarafindan
kontrol edilmistir. Bunun sonucunda doymus silisik riyolitlerden kristalce zengin trakitlere,
doygun olmayan lamproitlere kadar genis bilesimler gosteren baslica domlar ve volkanik ya-
pilar olugsmustur. Bu tip volkanik kaya iliskisi litosferik genlesme i¢in tipiktir. Bu senaryoda,
alt kitasal litosferik mantonun iginde zenginlesmis manto bilesenleri genlesmenin baglamast
sirasinda basing azalmasi sonucu ergimeye baslayacaktir. Bu ergiyiklerin kabuksal kayalarla
etkilesimi, ayrimlagsma iglemleri ve yiikselen manto ergiyikleri tarafindan kontrol edilen ka-
buksal ergime, genis, biiyiik kabuksal rezervuar iginde silisik kompozisyonlari iretmistir. Bu
tiir silisik ergiyikler Kirka-Frigya kaldera ignimbiritlerinin ilk piiskiirmelerini/patlamalarini
olusturur. Kaya hacmi ve jeokimyasal bulgular silisik volkanik kayalarin uzun omiirli bir
magma odasindan geldigine isaret eder. Aralikli olarak kaldera olusumundan sonra kii¢iik ha-
cimli riyolitik, trakit ve lamproit volkanizmasina gegisler gozlenir. En sonuncu olanlar daha
¢ok ilksel magma girdisi ve belirgin olarak zenginlesmis manto litosferi kaynakli oldugu-
nu gosterir. Volkanik kaya istifi piiskiirme/patlama zamanidaki magmatik sistemin durumu
hakkinda agik bir resim ortaya koyar. Bu sistem kaldera ve kaldera sonras1 yapilarin, silisik
magma olusumunun ¢arpigma sonrasi sartlardaki potassik, ultraspotassik orta¢ - mafik kayalar
i¢cin milkemmel bir 6rnek sunarlar.
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ABSTRACT

Large rhyolitic ignimbrite occurrences are closely connected to the Early Miocene initiation of
extensional processes in the central-west Anatolia along the Tavsanli-Afyon zones. Field cor-
relations, petrographical, geochemical and geochronological data have led to a substantial re-
interpretation of the ignimbrite surrounding the Kirka area, known from its world-class borate
deposits, as representing the climatic event of a caldera collapse, unknown up to now and newly
named “Kiwrka-Phrigian caldera”. The caldera, which is roughly oval (24 km x 15km) in shape,

one of the largest in Turkey, is supposed to have been formed in a single stage collapse event, at
~19 Ma that generated huge volume extra caldera outflow ignimbrites. Transtensive/distensive
tectonic stresses since 25 Ma ago have resulted in the NNW-SSE elongation of the magma cham-
ber and influenced the roughly elliptical shape of the subsided block (caldera floor) belonging
to the apex of Eskisehir—Afyon-Isparta volcanic area. Intracaldera post-collapse sedimentation
and volcanism (at ~18 Ma) was controlled through subsidence-related faults with generation
of a series of volcanic structures (mainly domes) showing a large compositional range from
saturated silicic rhyolites and crystal-rich trachyte to Si-undersaturated lamproites. Such vol-
canic rock association is typical for lithospheric extension. In this scenario, enriched mantle
components within the subcontinental lithospheric mantle will begin to melt via decompression
melting during the initiation of extension. Interaction of these melts with crustal rocks, fractio-
nation processes and crustal anatexis driven by the heat contained in the ascending mantle melts
produced the silicic compositions in a large crustal reservoir. Such silicic melts generated the
initial eruptions of Kirka-Phrigian caldera ignimbrites. The rock volume and geochemical evi-
dence suggests that silicic volcanic rocks have derived from a long-lived magma chamber that
evolved episodically, after caldera generation there is a shift to small volume episodic rhyolitic,

trachytic and lamproitic volcanism, the last ones indicating a more primitive magma input with
evident origin in an enriched mantle lithosphere. The volcanic rock succession provides a direct
picture of the state of the magmatic system at the time of eruptions that generated caldera and
post-caldera structures and offer an excellent example for silicic magma generation and associ-
ated potassic and ultrapotassic intermediate-mafic rocks in post-collisional extensional setting.
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