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Kiikiirt izotop jeokimyasinin maden yataklarimin arastiriimasinda énemli ve tamamlayict bir
rolii vardir. Jeolojik verilerle desteklendiginde kiikiirt izotop verileri kiikiirtiin kaynagryla bir-
likte mineral ¢ékelim mekanizmasi hakkinda da dnemli bilgiler sunar. Bu kapsamda, Dogu
Pontidler deki volkanojenik masif siilfid (VMS) yataklarina ait hidrotermal ¢ikis bacalarin-
dan derlenen siilfit minerallerinin (biiyiik bir kismu kalkopirit, pirit ve sfalerit) kiikiirt izotop
analizleri (52 ol¢tim) sunulmustur. Lahanos, Killik ve Kizilkaya yataklarindaki ¢ikis bacasi
stilfitlerinin 6*'S degerleri olduk¢a dar bir aralikta olmasina karsin Kizilkaya ve Cayeli ya-
taklarinda ise nispeten daha genis bir aralikta degisim sunar. Cayeli yatagindaki ¢ikis bacasi
stilfitlerinin 6*'S degerleri +2.2 ile +6.5%o arasinda (biiyiik bir kismi 4 ile 5%o arasinda yogun-
laswr) degisim sunar. Lahanos yatag siilfitlerinin 8°*S degerleri (-1.2 ile +1.0%o arasinda) -1.6
ile +1.0%o arasinda degisen Killik degerlerine oldukca yakindwr. Kizilkaya yatagi 8°'S deger-
leri -2.7 ile +1.9%o arasinda degisir. Kutlularda, 3'S degerleri +1.2 ile +3.2%o arasindadir
ve bu degerler Lahanos, Killik ve Kizilkaya yataklar: degerlerinin biraz tizerindedir. Pontid
yataklarindan derlenen hidrotermal ¢ikis bacalarindaki siilfit minerallerinin &S degerleri
toplamda -2.7 ile +5.8%o arasinda degisim sunar. Cayeli siilfitleri en agir 'S degerlerine
sahiptir. Kizilkaya yatagimin %S degerleri (-2.7 ile +1.9%o arasinda) tiim yataklar icerisinde
en genis araliga sahiptir. Lahanos ve Killik teki ¢ikis bacalarinda, siilfit minerallerinin biiyiik
bir kismi negatif 6*'S degerlerine sahiptir. Bazi ¢ikis bacasi érneklerinin zonlart boyunca kaba
bir izotopik zonlanma gozlenir. Cikis bacasi zonlarindaki siilfitlerin 6*'S degisimleri biiyiik
olasilikla ¢ikis bacalarinda 6nceden olusmus siilfit mineralleriyle hidrotermal ¢ozeltiler ara-
sindaki etkilesimle ortaya ¢ikan yeniden-¢dkelim ve ornatma reaksiyonlarimin bir sonucudur.
Ayni bolgedeki her bir yatak igin belirlenen 8%'S deger araliklar birbirlerine olduk¢a yakindw:
Pontid yataklarimin 8*S degerlerinde gozlenen degisimlerin stratigrafik olmaktan daha ¢ok
cografik oldugu soylenebilir. Ist kaynagina olan uzaklik ¢ikis bacalarinin izotop bilesimlerinin
belirlenmesinde 6nemli bir faktor olabilir. Cayeli siilfitleri en agwr izotop degerlerine sahiptir
ve olasilikla magmatik 1s1 kaynagina uzak ¢ikislarda olusmugstur. Calisilan yataklarin kiikiirt
izotop degerleri, Fanerozoyik VMS yataklarimin degerleriyle olduk¢a uyumludur. Yataklarin
kiikiirt izotop degerleri dar bir bilesim araligina sahiptir ve olduk¢a spesifik bir kékene isaret
eder. 1zotop degerleri derin odakli bir spesifik kiikiirt kaynagina isaret etmesine karsin bu
yataklarin olusumunda deniz suyu siilfat katkist gz ardi edilemez. Pontid ¢ikis bacalarindaki

324



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

stilfitlerin kiikiirt izotop degerleri hidrotermal sirkiilasyon esnasinda yan kayaglardan siilfit
yikanmasiyla a¢iga ¢ikan kiikiirt katkisimin eslik ettigi indirgenmis bir deniz suyu siilfat kokene
isaret eder.

Bu galisma kapsaminda elde edilen veriler ¢ikis bacasi zonlarindaki kiikiirt izotop dagiliminin
ve ¢alisilan yataklar icin olas kiikiirt kaynaklarinin detayl bir sekilde yorumlanmasini amag-
lar. Cikis bacalarindaki izotop ¢alismalar, VMS yataklarinin kiikiirt izotop degerlerindeki de-
gisimlerin aciklanmasinda ve VMS yataklarinin olusumunda etkili siireclerin anlasiimasinda
faydalr bilgiler sunar. Paleo VMS yataklarina ait hidrotermal ¢ikis bacalarinda bu tiir bir
kiikiirt izotop jeokimyasi ilk kez bu ¢alisma kapsaminda yapilmistir. Deniz tabani hidroter-
mal-metasomatik siireclerin bir tiriinii olan konsantrik zonlanmali bu ¢ikis bacalari birincil
stratiform cevherlesmeyi temsil etmeleri nedeniyle bu tiir bir ¢alismaya uygundur.

Anahtar Kelimeler: Dogu Pontidler, VMS, hidrotermal ¢ikis bacalar, kiikiirt izotop
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ABSTRACT

The sulfur isotope geochemistry of sulfide minerals is an integral part of the investigation of
mineral deposits. When combined with geological data, sulfur isotope data provide significant
information not only on the sulfur source but also on the mechanism of sulfide precipitation.
In this context, we report on sulfur isotope analyses of 52 sulfide mineral samples (mostly
chalcopyrite, pyrite, and sphalerite) from hydrothermal vent chimneys of the eastern Pontides
volcanogenic massive sulfide (VMS) deposits. Sulfide 6*'S values show narrow variation at
the Lahanos, Killik, and Kutlular deposits, but wider variation at the Kizilkaya and Cayeli
deposits. The 8*'S values of sulfides from the Cayeli deposit ranged from 2.2 to 6.5 per mil,
with most clustered between 4 and 5 per mil. The range for Lahanos (-1.2 to 1.0 per mil) was
similar to that of the Killik values which range from -1.6 to 1.0 per mil. The %S values for
the Kizilkaya deposit varied between -2.7 and 1.9 per mil. The Kutlular deposit yielded 5*'S
values between 1.2 and 3.2 per mil, slightly higher than the ranges at Lahanos, Killik, and
Kizilkaya. The total range of 8'S values for vent chimneys in the eastern Pontides deposits is
from -2.7 to 6.5 per mil. Chimney sulfides from Cayeli had the heaviest 8*'S values. The sulfur
isotope values of chimney sulfides from Kizilkaya varied more than those of other Pontides
deposits. The chimneys in Lahanos and Killik tended to have negative &S values, with the
majority being lighter than zero per mil. In some samples, a rough isotopic zonation pattern
was observed throughout chimney zones. Variations in 8*S values of sulfides within chimney
walls were probably caused by chemical reactions of reprecipitation and replacement between
vent fluids and earlier sulfide minerals in the chimney. Ranges of 8*S values of sulfide minerals
are similar for different deposits within the same region. Variations in the 6*'S values of the
Pontides deposits appear to be geographic rather than stratigraphic. Distance to heat source
may be an important factor determining isotope ratios in vent chimneys. Cayeli chimneys have
the isotopically-heaviest sulfides relative to the other deposits and they probably occurred at
vent sites distal to the magmatic heat source. The isotopic signature of the studied deposit is
highly consistent with the range of the Phanerozoic VMS deposits. Sulfur isotope values of the
deposits have a narrow compositional range, indicative of a fairly specific origin. Although
“deep-seated” sulfur may be a potential source in the Pontides district, a significant contri-
bution of seawater sulfate cannot be ruled out. The sulfur isotope values for Pontides chimney
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sulfides are considered to represent reduced seawater sulfate origin with a variable contribu-
tion of deep-seated sulfur leached from host rock during hydrothermal circulation.

The sulfur isotope data obtained in this study represent a detailed investigation of sulfur iso-
tope distribution in chimney zones and the likely sulfur sources of the studied deposits. Sulfur
isotope studies on chimney zones may also help explain enigmatic variations of sulfur isotope
values in VMS deposits. These data may therefore be useful in interpreting sulfur sources and
in understanding the background to formation of the VMS deposits. No such study of fossil vent
chimneys using sulfur isotope geochemistry has yet been attempted in ancient VMS districts.
These concentrically zoned chimneys that represent primary stratiform ores, are well suited
to such a study.
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