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Cevher olusum siireglerinde etkili olan birgok fiziksel ve kimyasal faktér vardir ve i¢ ige gelisen bu
stirecleri birbirinden ayirmak oldukga giigtiir. Cevher olusum siireglerinin anlasilmasinda S, O, C izotop
sistemleri oldukca faydali bilgiler verirler. Bu nedenle bu calismada durayli iztoplar kullanilarak Midi
Maden yatagini olusturan bilesenlerin kdokeni, tasinma mekanizmasi ve ¢evher c¢okelimini etkileyen
faktorler belirlenmeye ¢aligilmustir.

Midi Madeni (Karamustafa/Giimiishane-KD Tiirkiye) iki cevher mostrasindan olusmaktadir. Bunlardan
KB-GD dogrultulu ve KD’ya egimli Kostiirelik Cevherlesmesi Kirtillik bresine, D-B dogrultulu ve K’ye
egimli Maden Dere Cevherlesmesi ise Zimonkdy Formasyonu’nun taban kesimine yerlesmistir. Bu
cevherlesmeler tamamen fay kontrolliidiirler. Cevher Maden Dere’de mercekler ve Kostiirelik’te diizensiz
baca sekilli olup, yan kayaca ornatim ve bosluk dolgusu halinde yerlesmistir. Ana cevher mineralleri;
sfalerit, pirit, galenit olup, az miktarda kalkopirit, arsenopirit, pirotin, tedrahedrit, bornit ve eser miktarda
altin ve telliir’den olusmaktadir.

Mineral ¢okelimi genis bir sicaklik araliginda (250-388 °C) meydana gelmistir. Sivi kapanimlardan elde
edilen ortalama olusum sicakligi (306.6+25); kiikiirt izotop termometresi (301422 °C), arsenopirit
termometresi (331 °C) sonuglariyla olduk¢a uyumludur. Cevherin olustugu sartlarda ortamin
termodinamik parametreleri 325 °C / 275 °C’de hesaplanmis olup, bu sicakliklara karsilik gelen kiikiirt
fugasitesi -12.7/-7.37, oksijen fugasitesi -30.4/-26.64 ve pH 3.38/5.35 olarak saptanmistir. Bu sartlarda
kursunun yiiksek sicaklikta kloriir ve diisiik sicaklikta stilfiir kompleksleri, ¢cinkonun ise genel olarak
kloriir kompleksleri halinde tagindigi belirlenmis ve pH degisiminin minerallerin ¢ékelmesinde sicaklik
degisiminden daha etkili oldugu tespit edilmistir.

Pirit, galenit ve sfalerit minerallerinin 634S degerlerinin (+2.0-+6.7 %0) 0 %o degerine yakin dar bir
araliktaki degisimi, bu minerallerin olusumunu saglayan kiikiirtiin magmatik kokenli oldugunu
gostermektedir.

Kalsit ve ankerit’lerin dengede oldugu sivilarin karbon (+1.9- -3.5 %o ) ve oksijen (+2.9- +10.7 %o )
izotop bilesimlerinden oksijen, magmatik sivilarla benzerlik gostermekte, karbon ise magmatik kaynaktan
farkli bir kaynag isaret etmektedir. Gergeklestirilen izotop karigim modelleri hidrotermal karbonatlarin
¢okeliminde ve izotop farklilasmasinda asil rol oynayan olayn sivi-kayag¢ (10-400/1 oraninda) etkilesimi
oldugunu gostermistir.
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ABSTRACT

In the ore forming processes, there are a number of physical and chemical factors, which are difficult to
be treated separately; because many are interrelated. S, O and C isotope systems could provide some



useful information and help to understand of ore forming processes. Thus, stable isotopes were employed
in this study to find out the genesis of the ore-forming constituents, transportation and the factors
controlling ore deposition of the Midi ore deposit.

The Midi ore deposit is composed of two distinct ore bodies namely the Kostiirelik and the Maden Dere.
The Kostiirelik ore body trending NW-SE and dipping NE is hosted by Kirtillik Breccias and the Maden
Dere ore body trending E-W and dipping N is located at the bottom part of the Zimonkdy formation. Both
are confined to fault zones. Maden Dere ore body occurs as lenses, whereas the Kostiirelik as an
irregularly outlined conical form. The ore bodies have been formed by both replacement of the host rocks
and infillings of fractures. Main ore minerals are sphalerite, pyrite, galena; lesser chalcopyrite,
pyrrhotite, tetrahedrite, bornite, and trace gold and tellurides.

Mineral precipitation occurred in a temperature interval between 250 and 388°C. The mean
homogenization temperature obtained from fluid inclusions (306.6+25 °C) is consistent with those
obtained from S isotope thermometry (301+22 °C), arsenopyrite thermometry (331 °C). Thermodynamic
parameters calculated at 325 °C and 275 °C respectively revealed a fS.of -30.4/-26.64, fO,of -12.7/-7.3
and pH of 3.38/5.35 for the ore forming fluids. In this system Pb is transported as chloride complexes at
high temperatures, but as sulfure complexes at low temperatures, whereas Zn is transported mainly as
chloride complexes. Variation in pH values played much more important role in precipitation of both
galena and sphalerite than those in temperature. 5'S values (+2 - +6.7 %) of pyrite, galena and
sphalerite indicate a magmatic source for the sulfure.

Carbon and oxygen isotopic composition of the fluid in equilibrium with calcite and ankerite point out
that oxygen is magmatic in origin, but carbon is derived from another source. Studies on C and O isotope
modelling indicated that water-rock interaction (10-400 w/lr) played a main role in the deposition of
carbonate minerals and isotope fractionation.
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