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Orta Anadolu’da Cankiri {li ve gevresinde krizotil ve eser miktarda tremolit tiirii asbest mineralleri
Kretase yasli ofiyolitik kayaclarin tektonik deformasyon zonlarindaki kirik ve catlak yiizeylerinde
geligsmistir. Daha dnce yapilmis olan ¢alismalara gore, Cankiri ve ¢cevresinde malign mezotelyama
vakalarmin diger bolgelere oranla daha sik goriildiigii belirlenmistir. Cankirt ve yakin ¢evresinde
bulunan krizotil ve tremolit tiirii asbest mineralleri, genellikle serpantinlesmis olivin ve piroksen
ile opak mineraller ve Fe-oksihidroksit fazlari ile birlikte bulunmaktadir. Smektit, filipsit, klorit,
kuvars, jips ve hidromanyezit mineralleri olivin ve piroksen minerallerine eslik etmektedir. Mik-
romorfolojik olarak, krizotil ile az miktardaki tremolit mineralleri ofiyolitik birimlerdeki piroksen
ve olivin kalintilar tizerinde lif demetleri, sagilmis kristaller veya 6rgl halinde ve yer yer nodiiler
opal-CT ile birlikte olusmaktadir. Krizotil/tremolit lif demetlerinin olivin ve piroksen kalintila-
r1 lizerinde gelismesi bu minerallerin tektonik aktiviteler sirasinda hidrotermal/meteorik sularm
etkisindeki ayrigma ve ¢dkelme mekanizmalari ile otijenetik olarak olustuklarini kanitlamakta-

dir. Krizotil ve tremolit drneklerine ait keskin XRD pikleri bu minerallerin iyi kristallendigini
gostermektedir. Krizotil ve tremolit minerallerinin ortalama yapisal formiilleri sirastyla;

(Na0.44K0.03)(Mg5.54F e0.091A10.05(:aO.011\/11’10.001)(Si3.‘)6lA10.03)0 lO(OH)S ve

(Na )(Cal.59Mg0.]‘)Mn().002)(Mg4.72F60.28)(Si7.86A10.1Fe )OZZ(OH)Z

0.17K0.07 0.06

olarak hesaplanmustir. Krizotil ve tremolit minerallerinde MgO, XFe,O,, Ni ve Co konsantrasyon-
larmin yiiksek olmasina kargin, AL,O,, Rb ve Ba miktarlarmin diisiik olusu asbest minerallerinin
olusumunun ofiyolitik kayaglarin alterasyonu ile iliskili oldugunu gostermektedir. Hafif nadir top-
rak element (HNTE) miktarina gore agir nadir toprak elementi (ANTE) miktarindaki azalma ve
illksel manto degerlerine gore; Rb, Ba, Ce, Pr, Sr, Zr ve Y ve nadir toprak elementlerindeki (NTE)
azalma da piroksenin, ofiyolitik kayaglarin tektonizma kontrollii yiiksek basing sartlari altinda
hidrotermal stvilar etkisiyle serpantinlesmesi siirecinde ayrismasini isaret etmektedir. Bu yorum,
durayli izotop verilerine gére hesaplanan krizotil ve krizotil+tremolit olusum sicakliklar1 (170
— 555°C) ile de desteklenmektedir. Krizotil ile birlikte tremolit tiirli asbest minerallerinin cogra-
fik dagilimlari, Cankir1 ili ve cevresinde gériilen mezotelyoma vakalarimin gelisimde etkili olan
onemli bir faktordir.

Bu galigma Eskisehir Osmangazi Universitesi Bilimsel 2014-656 no’lu projesiyle desteklenmistir.
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ABSTRACT

Occurrences of chrysotile and trace of tremolite type asbestos minerals, are developed on
fracture surfaces in tectonic deformation zones in Cretaceous ophiolitic rocks in the Cankiri
region, central Anatolia, Turkey. According to previous studies, malignant mesothelioma cases
in and around Cankiri province are more frequent than in other regions. Chrysotile and tremo-
lite associated with Cretaceous ophiolitic rocks composed mainly of serpentinized olivine and
pyroxene associated with opaque minerals and Fe-oxyhydroxide phases. Smectite, phillipsite,
chlorite, quartz, gypsum, and hydromagnesite are associated with olivine and pyroxene. Mic-
romorphologically, chrysotile and locally tremolite, occur either as fiber bundles, scattered
crystallites or as a mesh on olivine and pyroxene precursors in ophiolitic units locally asso-
ciated with spherical opal-CT. Developement of chrysotile/tremolite fiber bundles on relict
olivine and pyroxene suggests authigenic formation of chrysotile and tremolite via dissolution
and precipitation mechanism during tectonic activities from hydrothermal/meteoric waters.
The sharp XRD reflections of chrysotile and tremolite indicate well crystallized. The average
structural formulae for chrysotile and tremolite

(Na0.44K0.03)(Mg5.54F80.09A10.05CaO.OIMnO.OOI)(Si3.96A10.03)010(O]{)8and

(Na()J 7K().()) (Ca1.59'M g().19M n().()()Z) (Mg4 7ZF e().28) (Sl786A l().JFe().()é) 022(01—1)2’

respectively. High concentrations of MgO, 2XFe,O, Ni, and Co together with low AL,O, Rb,
and Ba concentrations in chrysotile and tremolite are consistent with the asbestos minerals
being derived from alteration of ophiolitic rocks. The depletion of heavy rare earth elements
(HREE) relative to light rare earth elements (LREE) and Rb, Ba, Ce, Pr, Sr, Zr, and Y in pri-
mitive-mantle-normalized REE plots also suggests fractionation of pyroxene and serpentini-
zation of ophiolitic rocks by hydrothermal fluids under high pressure conditions is controlled
by tectonics. This interpretation is also supported by the calculation of formation temperature
range from isotope data of chrysotile and chrysotile+tremolite (170 — 555°C). The geographic
concentration of tremolite associated with chrysotile in asbestos materials is an important

factor in the development of malignant mesothelioma cases in the Cankiri region.
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