Kotana Demir Yataginda (Giresun-KD Tiirkiye) Bulunan Pirotin Cevheriyle iliskili
Olarak Bulunan Sfalerit Kapamimlar::
Bunlar Gerg¢ek Eksoliisyon Kiitleleri mi Yoksa Ornatim Uriinleri mi?

Sphalerite Encapsulations Associated with Pyrrhotite Ore Occurring in Kotana Iron Deposit
(Giresun-NE Turkey):Are They True Exsolved Bodies or Products of Replacement?
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Kotana sahasi Giresun ili (KD Tiirkiye)’nin yaklasik 30 km giineyinde yer almaktadir. Cevherlesme kalk-
silikat Fe-skarn tiirii bir cevherlesme olarak kabul edilmektedir ve Paleosen yash asidik kayaglarla
sokuluma ugrayan Jura-alt Kretase yasl mafik volkanitlerle kiregtaslarmin kontagi boyunca olusmustur.
Kiregtaslar1 ve mafik kayaglarin her ikisi de esas olarak granodiyorit bilesimindeki intriisif kayaclar
tarafindan metamorfizmaya ugratilmistir.

Ana cevher mineralleri pirotin ve magnetitle beraber mindr pirit (I) ile sfaleritle birliktelik sunan eser
kalkopiritten olugsmaktadir. Sfalerit varlig1 6zellikle kalkopiritle ve ikincil siklikta da pirotinle birliktelik
sunar. Ikincil mineraller pirit (IT), markazit, martit, hematit, gotit, lepidokrosit ve Fe-oksit-hidroksit ara
bozusma iriinlerinden olugmaktadir. Gang mineralleri esas olarak kalsit ve kuvarstan olugmaktadir.
Birincil siilfitlerin oksidasyonu, kus-gozii, martit, sferoyidal, koloform, damarcik gibi ¢esitli ikincil
cevher dokularmin olusumunu sonuglamistir. Onerilen olusum mekanizmalar1 nedeniyle, 6zgiin kristal
sekillerine sahip sfalerit minerali bu ¢alisma igin 6zel bir 6nem tasimaktadir. Sfaleritin g6zlenen kristal
sekilleri arasinda insan, hayvan, bitki, ve yildiz benzeri sekiller ve bir ¢cok diizensiz sekiller veya bunlarin
kombinasyonlar1 bulunmaktadir. Bunlarin olusumu i¢in {i¢ alternative mekanizma dikkate alinmustir: (I)
bunlar kristal biiyiimesi sirasinda birbiriyle birlesen pirotin kristalleri arasinda interstiyal olarak
olusmustur; (II) bunlarin pirotinin sfaleriti ornatmasinin kalintilaridir ve (III) 6nceki deneysel verilerle
celiserek bunlar gercek kusma yapilaridir.

Soliit mineralin solvent mineral disinda genel olarak bulunmayisi, s6z konusu iki mineral arasinda
ornatimi gosteren dokusal iligkinin gdzlenmeyisi, Onerilen son mekanizmay1 destekleyen yiiksek
sicaklikta bu iki mineral arasinda kati ¢dzelti serisinin var olabilecegini 6dnermesine ragmen, deneysel
calismalar (EPMA nokta analizleri), original dokunun yok edilmeden kati-kati ornatiminin miimkiin
olabildigini dneren ikinci mekanizmay1 desteklemistir.
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ABSTRACT

The Kotana prospect is located about 30 km south of Giresun (NE Turkey). The ore mineralization is
considered to be a calc-silicate Fe-skarn and occurs along the contact zone of limestones and mafic
volcanic rocks of Jurassic-lower Cretaceous age intruded by acidic intrusive rocks of Paleocene age. The
limestones and mafic rocks are both metamorphosed by the intrusive rocks, which are mainly
granodiorite in composition.

Principal primary ore minerals include pyrrhotite and magnetite along with minor pyrite (I) and
chalcopyrite accompanied by trace sphalerite. The sphalerite presence is strictly associated with
chalcopyrite and to a lesser extent with pyrrhotite. Secondary ore minerals include pyrite (II), marcasite,
martite, hematite, goethite, lepidocrocite, and intermediate Fe-oxides-hydroxides. Gangue minerals are
mainly calcite and quartz. Oxidation of the primary sulfides resulted in formation of diverse secondary
ore textures containing bird’s eye, martitic, spheroidal, colloform, rim, and veinlets. Unique crystal



shapes of sphalerite are of particular interest to this investigation due mainly to their proposed formation
mechanisms. Observed mineral outlines of sphalerite include human-, animal-, plant-, and star-like
figures and a variety of irregular shapes or combinations of those figures. Three alternative mechanisms
for their formation were considered: (I) they can be considered as pseudoexsolved bodies developed
interstitially between coalescing pyrrhotite crystals during crystal growth, (II) they are relics of
pyrrhotite replacement over chalcopyrite, and (IIl) they are true exsolved bodies contradicting with the
previous experimental results.

Although general absence of solute mineral outside the solvent mineral and of ore textures indicating no
replacements occurred between the two mineral suggest feasibility of a solid solution between them at
high temperatures which favor the last mechanism, experimental studies (Electron Probe Microanalysis —
EPMA- point analyses) favor the second mechanism suggesting possibility of solid-solid replacement
without destroying the original texture.
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