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Biiyiik ekonomik bir bor yataginin olusumu, borca zengin kaynak, tasinma ve kapali bir ortamda
birikmesini gerektirir. Bati1 Anadolu’daki sinirli sayidaki Miyosen havzalari, diinya ¢apinda bor
rezerlerini icerir ve minerallesme volkano-sedimanter istifler iginde tabakalanmaya bagl yataklar
halinde gelisir. Bat1 Anadolu’nun en iyi drnek teskil ettigi tektonik ortamlardaki bu sartlarin ayrin-
tili sekilde belgelenmis olmasina ragmen, ¢carpigsma sonrasi bolgedeki genlesme tektonigi ve yaygin
volkanizma giincel yorumlama ve yaklasim ile bor yataklarinin olusumuna yeni kavram ve goriisii
mimkiin kilmistir.

Kirka-Frigya kalderesi, yakin zamanda kesfedilen kaldera sahasi, Egkisehir-Afyon volkanik saha-
sinim (EAV) en kuzey kesiminde yer alir. Bu ¢alisma, Kirka boraks yatagimin kaynag: olarak yersel
volkanizmanin roliinii, volkanik istifin haritalanmasi, K-Ar ve Ar-Ar yaslandirilmasi ve ayrintili
jeokimyasal analizler ile gelistirmeyi arastirir. Bu lokasyon, uzun zamandan beri diinyanin en bii-
yiik bor yatagi olarak bilinir. Simdiye kadar, boratlarin marn, ¢amurtasi, kiregtas: ve kumtasi ile
birlikte bulunan kalin volkano-sedimanter istifte kapali golsel (lakiistrin) ortam i¢inde olustugu
diistinilmistiir. Yeni bulgular ise bu tortul istifin kaldera ¢okiintli havzasini (alanina) temsil ettigini
gostermektedir.

Borca zenginlesmis Kirka havzasindaki minerallesmis sedimentler ayn1 zamanda Li, S, Sr ve As
yoniinden de belli oranlarda zengilesmislerdir. Bu elementlerin potansiyel kaynagini lakiistrin se-
dimentler, yoresel temel kayaglar ve kaldera ile iligkili sicak su kaynaklarimni olusturur. Kaldera
sonras1 havzadaki 6nemli minerallesme faaliyetleri, tiiflii sedimentlerin, volkanoklastik kayaclar,
cakiltaslari, arakatmanli ve kesen lavlar ve tiim birimleri kesen geg evre travertenlerin varliklarinin
tespit edilmesi ile belgelenmistir. Tlksel petrolojik veriler, kaldere oncesi ve kaldere olusumu ile
iliskili volkanizmanin Erken Miyosen yagh asidik kalkalkalin karakterli, buna karsin daha sonraki
volkanizma Orta Miyosen’de gelisen kalkalkalin, ortag, alkalin ve yiiksek alkalin niteliktedir. Kirka
kaldera havzasindaki saha verileri, asidik volkanizma bor cevherlesmesi 6ncesi ve sirasinda, buna
karsin ortag alkalin volkanizma ise daha sonra olusutugunu gosterir. Bu sonuglar, Erken Miyosen
yasli yaygin ignimbirit ile birlikte asidik volkanizmanin boratlar ile gok yakin mekansal ve madde-
sel iligkisi oldugunu gosterir. Minerallesme ile baglantili olan yiiksek diizeydeki elementlerin kay-
nagmin yaygin asidik volkanizmanin oldugu sdylenebilir. Volkanizmanin B, S, Sr, ve Li gibi ele-
mentleri kaldera havzasinin sedimentlerine beslemesi ile ilgili miimkiin olan mekanizma ise, sicak
meteorik sularin volkanik kayaglar1 ytkamasi ve kaldera sonrast magmanin gaz salmas: seklindedir.
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ABSTRACT

The formation of large, economic borate deposits requires a boron-rich source and a means
of transporting and concentrating the boron in a restricted environment. A limited number of
Miocene basins in western Turkey contain world class borate reserves, with mineralisation
present as stratabound deposits in volcano-sedimentary successions. Although it has been
well-documented that these conditions are most easily met in post-collisional tectonic settings,
of which western Anatolia is a prime example, recent advances in the understanding extensio-
nal tectonics and extensive volcanism in this region, makes possible to gain fresh insights into
the formation of borate deposits.

Kirka-Phrigian caldera, a newly discovered caldera area, is situated in the northernmost part
of the Miocene Eskisehir—Afyon volcanic area (EAV). This work seeks to establish the role
of local volcanism as a source for Kirka borax deposit by involving mapping of the volcanic
sequences, K-Ar and Ar-Ar dating and detailed geochemical analysis. This location is known
Jfor long time ago by its borate deposits, the largest in the world. Up to now it was recognized
that borates were formed in close system lacustrine environments connected with thick volca-
no-sedimentary successions associated with marls, mudstones, limestones and sandstones that
according to our new findings represents a caldera collapse basin.

The mineralised sediments in the Kirka basin, as well as being enriched in B, are variably
enriched in Li, S, Sr and As. Potential sources for these elements include lacustrine sediments,
local basement rocks and hot spring-caldera related activity. Post-caldera activity favoured
important sedimentation in the basin, as documented by the presence of tuffaceous sediments,
volcaniclastic deposits, conglomerates, interbedded and cross cutting lavas and late-stage
crosscutting travertines. Preliminary petrological data show that pre and caldera-related vol-
canism to be acidic calc-alkaline and generated in Early Miocene, whereas later volcanism
is calc-alkaline intermediate and alkaline and ultra-alkaline being developed during Middle
Miocene. Field evidence in the Kirka caldera-type basin indicates that the acidic volcanism
occurred prior to and during borate mineralisation whilst the intermediate-alkaline volcanism
occurred later. Hence, as well as having a close spatial and temporal relationship with the
borates, the Early Miocene acidic volcanism with vast ignimbrite occurrences and high levels
of elements associated with mineralisation it is therefore considered as a likely major source.
Possible mechanisms by which volcanism might supply B, S, Sr and Li to the caldera-basin
sediments include the leaching of volcanic rocks by hot meteoric waters and post-caldera
degassing of magmas.
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