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Kiire altin cevherlesmesi Menderes Masifi’'nde (Bati Anadolu) ayrintili ¢alisilmis az sayida
cevherlesmelerden biridir. Olduk¢a degisken tendrlii (1-8 gr/ton Au) ve toplam metal igerigi
(230 kg Au) az olan bu cevherlesme ekonomik olmamakla birlikte, metamorfik masif i¢inde
olusmus tipik orojenik bir yatak 6zelligindedir ve bu nedenle masifteki yeni yataklarin aran-
masinda kilavuz 6rnek olusturabilir. Mineralizasyon, ¢evre kayasi granat mika sistin sistozitesi
ile genelde uyumlu mikro damarcik (5-30 mm) ve uyumsuz makro boyutlu (maksimum 5 m
kalinlikta) damar tipindedir. Arsenopirit, pirit, elektrum ve lilianit ilksel cevher mineralleridir.
Alterasyon mineralleri ise skorodit, rutil, orpiment, realgar, serizit, klorit ve karbonattir. Altin,

arsenopirit i¢inde kapanimlar (5-10 um) ve ¢atlak dolgusu (6-80 pm) olarak, kuvars ve skoro-
dit+kuvarstan olugan hamur iginde ise taneler (3-100 um) seklinde bulunur.

rsenopiritler iginde manto kokenli radiogenic olmayan diisiik '¥’Os/!*8Os oranlar1 (0,02-0,8
arasinda) ve yiiksek Os (80-200 ppt) degerleri (manto kokenli), gosterirken radyojenikler yiik-
sek (kabuk kokenli) '¥70Os/'#Os (1,28-2,42 aras1) ve diisiik Os igeriklidir (10-20 ppt). Béylece
Kiire altin yataginda hem manto (**’0s/'*0s: 0.12-0.13; Os>50 ppt) ve hem de iist kabuk
(vasa bagli olarak '*70Os/!**%0s:1-1,5); Os <50 ppt) kokenli sivilarin etkin oldugu sdylenebilir.
Arsenopirit 6rneklerinden elde edilen '#70s/'330s—!¥"Re/!*80s ve '¥70s/'*0s—1/Os izokronlari
degerlendirildiginde, 557-574 My ve 244-249 My model yaslar1 elde edilmistir. Menderes
Masifi’nde Pan-Afrikan (530-570 My), Triyas (227-246 My) ve Miyosen yash (12-25 My)
iic asidik magmatik etkinligin varlig1 bilinmektedir. Elde edilen yas verileri ilk iki magmatik
etkinligin gergeklestigi doneme denk gelmektedir. Arsenopiritlerde saptanan yiiksek ‘FHe ve
birbirine ¢ok yakin diizeltilmis-diizeltimemis *He/*He degerleri cevherli ¢ozeltilerde atmos-
ferik He katkisinin 6nemsiz oldugu, kabuk ve manto kdkenli sivilarin basit bir karistmindan
olugtugunu vurgulamaktadir. Arsenopiritlerin *He/*He oranlari (0.08-0.09 Ra; Ra:1.39x10° at-
mosferik) kabuk kokenli sivilarin *He/*He oranlari (<0.1 Ra) ile uyumlu, tipik manto (6-8 Ra)
ve boylece kitasal manto degerlerinden (4.7-6.1 Ra) daha diisiiktiir. Ayrica “Ar/*°Ar-*He/**Ar
diyagraminda, arsenopiritleri olusturan cevherli ¢ozeltiler iistiindeki meteorik s1vi bilegenleri-
nin etkisinin 6nemli oldugu anlasilmaktadir.

As yiizdesi Fe-As-S sisteminde ve pirit-arsenopiritin denge durumunda sicakliklarinin 450-550
°C (5 Kb da) araliginda oldugunu gostermektedir. Kuvars sivi kapanimlarinda gergeklestilen
mikrotermometrik lgiimlere gére CO,+H,O+HaCl sistemi ile temsil edilen karbonik kapa-
nimlarin homojenlesme sicakliklart 359-387 °C, tuzluluklari ise % 1-5,7 NaCl diir. NaCl+H,O
ile temsil edilen sivi kapanimlarin sicakliklart 237-266 °C, tuzluluklari ise % 5-6,5 NaCl diir.

Anahtar Kelimeler: As-Au cevherlesmesi, Re-Os-He, Helyum, Kiire, Tiirkiye
330



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

AGE AND SOURCE OF KURE/ODEMIS OROGENIC
ARSENOPYRITE-GOLD MINERALIZATION, MENDERES
MASSIF DETERMINED BY RE-OS-HE ISOTOPES

Fatma Nuran Sonmez*, Hiiseyin Yilmaza,Mustafa Cicek’, Samuel Niederman®

“Dokuz Eyliil University, Faculty of Engineering, Department of Geological Engineering,
Twnaztepe, Buca-35160, Turkey

*Deutsches GeoForschungsZentrum GFZ, Telegrafenberg, Haus B, D-14473 Potsdam, Germany

(nuran.sonmez@deu.edu.tr)

ABSTRACT

Kiire gold mineralization is one of the few well-studied mineralizations in Menderes Massif.
Although the mineralization is not an economic one with highly variable grade and low ton-
nage potential, it is typically an orogenic-type occurring in metamorphic rocks and therefore,
is significant enough to be a pioneer in exploring for further Au deposits in Menderes Massif.
Mineralization occurs as veinlets (5-30 mm) in conformity with the schistosity planes of or as
major veins (maximum 5Sm thick) cutting the garnet-mica schists. Primary ore minerals are
arsenopyrite, pyrite, electrum and lilianite whereas alteration minerals are scorodite, rutile,
orpiment, realgar, sericite, chlorite and carbonate. Electrum occurs in the form of inclusions
(5-10 um) and fracture-filling (6-80 um) in arsenopyrite and, grains (3-100 um) in quartz and
in a quartz—scorodite assemblage.

Unradiogenic, low '¥Os/'*30s ratios (between 0.02-0.8) and high Os (80-200 ppt) values in
arsenopyrite indicate a mantle source whereas radiogenic ones have high '¥Os/'*0s (1.28-
2.42) ratios and low Os (10-20 ppt) contents refer to upper crust source. Therefore, fluids with
both the mantle ("Os/'®0s: 0.12—0.13, Os>50 ppt) and the upper continental crust origin
(depending on the age; '¥Os/'®0s: 1—1.5); Os <50 ppt) are assumed to be active in the Kiire
gold mineralization. When '’ Os/"**Os—'8Re/'"**Os and '’Os/'%¥0s—1/Os isochrones are eva-
luated together, model ages of 557—574 Ma and 244—249 Ma are obtained. Three stages of
acidic magmatic activities that are Pan-African (530-570 Ma), Triassic (227—246 Ma) and
Miocene (12—25 Ma) are known in Menderes Massif. This age data coincides with periods of
the two magmatic activities. High *FHe and corrected-uncorrected *He/’He values, which are
very close to each other, indicate that atmospheric He contribution to Au-mineralized fluids is
negligible and consists of a mixture of crust and mantle origin. Arsenopyrites 3He/*He ratios
(0.08—0.09 Ra; Ra:1.39x10°° atmospheric) are compatible with those of the He/'He (<0.1
Ra) of fluids with crustal origin and thus are lower than typical values of mantle (6-8 Ra) and
continental crust. Besides, from “Ar/Ar—3He/*°Ar diagram it was deduced that the effect of
the meteoric liquid composition over the mineralized solutions was also significant.

Arsenic contents ranging from 32.33 to 33.83% in arsenopyrite indicate that the temperatures
of mineralized fluids are in the range of 450 and 550 °C at 5 Kb. Homogenization temperatures
(Th) and salinities of carbonic inclusions range from 237 to 266 °C and from I to 5.7 wt. % NaCl
equiv, respectively, in a CO,+H,0+NaCl system. Th of fluid inclusions in a NaCI+H,0 system
range from 237 to 266 °C whereas salinities are in the range of 5 and 6.5 wt. % NaCl equiv.
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