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Atmosferik kosullarin kayaglari meydana getiren temel bilesenleri etkileyerek fiziksel par¢alanma-
ya ve bozunmaya yol actig1 bilinmektedir. Kapadokya bdlgesinde Orta Miyosen — Ge¢ Kuvaterner
yasl eksplozif volkanizma iiriinleri olarak bilinen ignimbirit akintilari, giinlenme sonucunda fizik-
sel pargalanmaya oldukga elverisli fiziksel 6zelliklere sahiplerdir. Bu bdlgede siiregelen giinlenme
ignimbiritler iizerinde derin vadilerin, kanal benzeri fiziksel yapilarin veya peri bacalari olarak bi-
linen morfolojik unsurlarin olugsmasina neden olmaktadir. Hidrotermal faaliyet sonucu ignimbiritler-
de meydana gelen ikincil mineralizasyon, ignimbiritlerin pekisme derecelerini (gozenek ve kristal
oranlar ile iligkili olarak) yiikseltmesine ragmen giinlenme siiregleri etkisini siirdiirebilmektedir.
Kapadokya ignimbiritlerinin alterasyon mineralojisi, ana magmalarmin bilesimine, patlama/yerles-
me kosullarina ve ¢okelme sonrasi hidrotermal faaliyetin kimyasal niteliklerine bagli olarak uzam-
sal degisimler sunmaktadir. Kapadokya ignimbiritlerinde meydana gelen alterasyonun, baslica kil
ve zeolit grubu mineralleri ile temsil edildigi goriilmektedir. Zeolit grubu minerallerinden eriyonit,
Uluslararas1 Kanser Arastirma Ajansi (IARC) tarafindan “Grup-1 Karsinojen” olarak listelenmekte-
dir ve Nevsehir ilinin &zellikle Karain, Sarihidir ve Karacadren koyleri ¢evresindeki ignimbiritler-
deki hidrotermal alterasyon minerallerinin baginda gelmektedir. Insanlarin yasam alani igerisinde ig-
nimbiritlerde gdzlenen kanserojen zeolit grubu minerallerinin muhtelif siiregler ile serbestlesmeleri,

havaya karigmalar ve taginmalar1 bolgedeki mezotelyoma rahatsizliginin baslica nedenidir.

TUBITAK 113Y439 numarali proje ile desteklenen bu ¢alisma ile amaglanan; laboratuvar tabanli
glinlenme deneyleri siiresince zeolit grubu minerallerinin bozunma/fiziksel ayrigma miktarlarini (ni-
cel olarak), farkli goriintiileme teknikleri kullanarak belirlemektir. Atmosferik kosullarin meydana
getirdigi giinlenme etkisini birebir yaratmak miimkiin olmadigindan laboratuvar tabanli giinlenme
stiregleri (1slatma-kurutma/dondurma-¢6zdiirme) uygulanmustir. Deneyler, zeolitlesmenin yogun
oldugu Karacaoren, Karain, Sarthidir bolgelerine ait ignimbiritlerin karot drnekleri (¢ap:3cm; yiik-
seklik:10+£3cm) tizerinde gergeklestirilmistir. Deneyler boyunca 6rneklerden dokiilen pargaciklar
her agsamada toplanmustir. Toplanan parcaciklar hem optik faz kontrast mikroskobu (PCM) hem de
elektron mikroskobunda (SEM) incelenmistir. Ayrica 6rneklerden kiitle kayiplari hesaplanmigtir. ~3
aylik giinlenme siirecinden sonra eriyonit kristallerinin, jiivenil mineraller ve cam kiymiklarindan
ayrildiklart gozlenmistir. Eriyonit, ilksel olarak birgok ignemsi/lifsi eriyonit kristalini bir arada tutan
1sinsal/prizmatik demetler halinde bulunmasina ragmen giinlenme sonrasinda miinferit kristaller ha-
linde serbestlesmistir. Serbest eriyonit kristallerinin miktarlari; goriintii analiz teknikleri kullanilarak
belirlenmistir. Bu ¢alisma, altere ignimbiritlerin giinlenmesi sonucu, lifsi/ignemsi eriyonit kristalleri-
nin serbestlestiklerini gdstermistir. Sonug olarak, altere (eriyonit igeren) ignimbiritlerin uzamsal ya-
yilimlarinin ve hacimlerinin belirlenmesi, bahsi gegen bolgelerde, serbestlesen veya sagilan eriyonit
kristallerinin miktarlari izerinden tutarli hesaplamalar yapilabilmesi bakimindan oldukga 6nemlidir.
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38



69. Tiirkiye Jeoloji Kurultay 11-15 Nisan/April 2016 69" Geological Congress of Turkey

QUANTIFICATION OF PHYSICAL DISINTEGRATION AMOUNT
OF ERIONITE CRYSTALS FROM CAPPADOCIAN ALTERED
IGNIMBRITES USING MICROSCOPIC VISUALIZATION
TECHNIQUES

Efe Akkas®, H. Evren Cubukc¢u®, Volkan Erkut’, Liitfiye Akin®, Yasin Yurdakul
“Hacettepe University, Department of Geological Engineering, 06800, Ankara, Tiirkiye
(akkasefe@hacettepe.edu.tr)

ABSTRACT

Since the main components of rocks are affected by atmospheric condition which trigger phy-
sical weathering and disintegration. Ignimbrites of Cappadocia, explosive volcanic products
of Middle Miocene — Late Quaternary, are prone to weathering processes. Weathering and
erosion processes in the region form various morphological components on ignimbrites as
deep valleys, channel like structures or fairy chimneys. Although, secondary mineralization
in ignimbrites increases the welding degree (related to vesicles and crystal rates), weathering
processes are still valid. Alteration mineralogy of Cappadocian Ignimbrites exhibit spatial
variations, depending on composition of primary magma, eruption/deposition conditions and
post-depositional hydrothermal activity. Alteration mineralogy of Cappadocian ignimbrites
are represented by mainly clay and zeolite group minerals. Erionite, has been listed by Inter-
national Agency of Research on Cancer (IARC) as Group-1 carcinogen, is the major alteration
mineral around Karain and Karacaoren (Nevsehir) villages. Disintegration, suspension in air
and transportation of airborne carcinogen zeolite group minerals are the main reason of the
mesothelioma epidemic around these localities.

This study which is funded by TUBITAK (Project No: 113Y439), aims to quantify degradati-
on/physical disintegration of zeolite group minerals throughout the weathering experiments.
Because of infeasibility to reflect actual effects of atmospheric conditions on the rocks, labo-
ratory based weathering experiments (as freezing-thawing and wetting-drying) were applied.
Weathering experiments were applied on core samples (diameter: 3cm, height: 10+3cm) of
two highly zeolitizated ignimbrites for each locations from Karain, Karacaéren and Sarthidwr
villages. Core samples were kept in beakers during the experiments whereby, divided and se-
parated particles were collected after each cycle. Collected particles were monitored in each
cycle by optical phase contrast microscope (PCM) and scanning electron microscope (SEM).
Additionally, investigated core samples have been observed to lose weight gradually. More-
over, erionite crystals were displayed as discretely from juvenile minerals and glass shards.
Although primary occurrence of erionite is represented by radial/prismatic bundles, single
erionite crystals have disintegrated after weathering. Amounts of single erionite crystals were
calculated quantitatively by using various image analysis techniques. This experimental study
demonstrates that, fibrous/needle-like erionites and other zeolite group minerals can disin-
tegrate as single crystals (approx. 100 £30u max size.) after the approx. 3 months of weathe-
ring processes. Consequently, determination of spatial extension and exact volumes of altered
(erionite bearing) ignimbrites have a crucial importance to make consistent calculations of
realistic amount of separated erionite crystals around mentioned locations.
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