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Eskisehir bolgesinde baskin olarak tremolit- ve krizotil-tipi asbest mineralleri Paleozoyik-Me-
sozoyik yasli metamorfik ve Triyas yash ofiyolitik birimler igerisinde olugmaktadir. Tremo-
lit cogunlukla altere metamorfik birimlerde, krizotil ise serpantinlesmis ofiyolitik birimle-
rin ¢atlaklarinda bulunmaktadir ve silislesme, Fe-(oxyhydr) oksitlesme ve kloritlesme eslik
etmektedir. Mikromorfolojik olarak, tremolit lifleri, artik piroksen, glokofan ve bloksu talkla-
rin kenarinda ve krizotil liflerinin opal-CT, olivin ve talk ile iligkili olmasi, ¢oziilme-y181s1m
mekanizmasiyla yerinde olustugunu gostermektedir, Tremolitin ve krizotilin keskin bazal
maksimum difraksiyon piklerinin sirastyla (8.14, 3.09 A) ve (7.30, 3.63 A) olmasi, diizensiz
sinirlartyla lifsi kristal yapist ve ideal DTA-TG ve Raman egrileri, iyi kristallesmis tremolit ve
krizotil oldugunu ortalama yapisal formiilleri ile desteklemektedir ve sirasiyla:
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olarak hesaplanmistir. ilaveten, tremolitlerin lifsi ve lif demetleri, krizotilin kompakt lif de-
metleri seklinde gelisimi hidrotermal/meteorik sulardan direk yigisimi gostermektedir. Kond-
rite gore normalize edilmis diyagramlarda tremolitte hafif nadir toprak elementlerinin agir
nadir toprak elementlerine gore zenginlesmesi, feldispat ve glokofanin fraksiyonlagmasini,
krizotil liflerinin hidrotermal sivilarin hatlar1 boyunca gelisimi tektonik aktivitelerin etkisinde
serpantinlesme boyunca olustugunu desteklemektedir. ilsel mantoya gére normalize edilmis
diyagramlarinda, krizotilde tremolite gore daha fazla Ba, Sr, Ce, Nb, Y ve Zr tiikketimi, hid-
rotermal sivilarin etkisinde oldugunu ve serpantinlesme ve metamorfizmanin yiiksek basing
kosullar altinda hareketli olduklarini gostermektedir. Tremolit ve krizotilin O- ve H-izotopik
bilesimlerine gére Eskisehir tremolit ve krizotilin olusum sicakliginin sirastyla 239°C —416°C
ve 199°C — 223°C arasinda olmasi, baskin olarak yiiksek sicaklik ve basing kosullari altin-
da hidrotermal alterasyon islemleriyle iligkili olustugunu goéstermektedir. Tremolit genellikle
Mihaliggik ve Seyitgazi, krizotil ise Eskisehir merkez ve Beylikova bolgelerinde yaygindir,
Bununla birlikte, hem tremolit hem de krizotil tiirii asbestler Inonii ve Saricakaya bolgelerinde
goriilmektedir. Eskisehir bolgesinde malign mesotelyoma vakalari, tremolit kristallerinin kon-
santrasyonu ve boyutlarma bagli olarak krizotile kiyasla pozitif korelasyon gdstermektedir.
Tremolit ve krizotilin kristal boyutu, tremolitin krizotile gére potansiyel karsinojenik etkisinin
artisinda 6nemli bir faktordiir.

Bu ¢alisma TUBITAK 1n 112Y245 nolu projesiyle desteklenmistir.
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ABSTRACT

Widespread tremolite- and chrysotile-type asbestos minerals occur in Palaeozoic-Mesozoic
metamorphic and Triassic ophiolitic units, respectively in the Eskisehir region. While tremolite
is abundannt in altered metamorphic units, chrysotile mostly found in the fractures of serpen-
tinized ophiolitic units accompanied by silicification, Fe-(oxyhydr)oxidation, and chloritiza-
tion. Micromorphologically, the formation of tremolite fibres at the edges of relict pyroxene,
glaucophane and blocky talc crystals and the association of chrysotile fibres with opal-CT and
olivine with talc suggest in situ precipitation, by means of a dissolution-precipitation mecha-
nism. This suggestion also supported by the sharp diagnostic diffraction maxima of tremolite
(8.14, 3.09 A) and chrysotile (7.30, 3.63 A), the fibrous crystal habit with regular outlines, and
the ideal DTA-TG and Raman curves suggest well crystallized tremolite and chrysotile with
average structural formulae of:

(Na0.07K0.03)(Ca].68Mg0.18Mn0.01)(F60.42Mg4.55Ti0.01)(Si7.60A10.24FeO.16)022(01—1)2’ and

(Mg, Fe, Mn, J)(Si, Al )O, (OH), respectively. In addition, the development of tremo-
lite as fibres and fibre bundles and chrysotile as compact fibre bundles suggests direct pre-
cipitation from hydrothermal/meteoric waters. The chondrite-normalized pattern shows that
the enrichment of light rear earth elements relative to heavy rear earth elements anomalies
in the tremolite may be attributed to the fractionation of feldspar and glaucophane suggest
the development of chrysotile fibres along the path of the hydrothermal fluids during serpen-
tinization under influence of tectonic activities. More depletion of Ba, Sr, Ce, Nb, Y and Zr in
the chrysotile compared to that of the tremolite in the primitive-mantle-normalized patterns
also indicate the influence of hydrothermal fluids and the mobility of these trace elements du-
ring serpentinization and the high-pressure conditions of metamorphism. O- and H-isotopic
compositions of tremolite and chrysotile samples and calculated formation temperatures for
the Eskisehir tremolite and chrysotile ranged between 239°C — 416°C and 199°C — 223°C,
respectively also indicate dominant formation under the high temperatures and pressures and
related hydrothermal alteration processes. Tremolite generally dominates in the Mihalig¢ik
and Seyitgazi regions, while chrysotile dominates in the centre of the Eskisehir and Beylikova
regions. Additionally, both tremolite and chrysotile types of asbestos are abundant in the indnii
and Saricakaya regions. Malign mesothelioma cases in the Eskisehir region show a positive
correlation with the concentration and dimension of tremolite crystals compared with those of
chrysotile crystals. The exposure time to tremolite and chrysotile is also an important factor
in terms of carcinogenic effects.
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