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Ovacik epitermal altin-giimiis yatagi Izmir’in 100 km kuzeyinde Bati Anadolu genlesme bdlgesinde
bulunan ENE-uzanimli Bergama grabenine bitisiktir. Ovacik’ta ekonomik tendrlii altin ve gilimiis yatagi
(7.6 g/t tendrlii 4.19 Mt) epitermal kuvars damarlari iginde belirir ve kabuk sekilli bantlagma, levhamsi
kalsiti ornatan kuvars psedomorflari, ve ¢ok fazli hidrotermal bresleri kapsayan diisiik sicaklik dokulari
sergiler. Baskin alterasyon mineralleri smektit, karigik tabakali illit/smekit, kuvars, adularya, kalsit, pirit
ve 200 m derinlige kadar ulasan kaolinittir. Toplam stilfid miktar1 diigiiktiir (% 2 den az) ve iz oranda
kalkopirit, arsenopirit, akantit, arjentit, tetrahedrit, pirargirit, stibnit, galen, kalkozin, kovellin ve sfalerit
varliginda asil pirit egemen siilfid mineralidir. Arsenopirit ve pirit belirli bantlar i¢inde yigilarak bresik
pargalar igindeki koyu renkli bantlagmayi daha belirgin hale getirir. Sivi kapanim g¢aligmalari, sivica
zengin kapanimlar igeren asil evre kuvarsin Ty ortalamasmin 200°C ve Tm sinin de -0.4 ile -1.2°C
arasinda (tuzluluk<% agirlik NaCl ekivalen) degistigini gostermistir.

Ayrigmis volkanik kayalardaki jeokimyasal degisimler K, Rb, Cs da iki kat zenginlesme ve Sr, Ca, Mg,
Nada % 25 den %93 e ulasan fakirlesme ve kuvars-adularya damarlarinda da daha ¢ok (%96 dan %99 a
kadar) fakirlesme ile karakterize edilir. La, Ce, Pr, Hf, Zr, Sm, Eu, Gd, Tb ve Ho keza yan kayagta % 50
ye kadar fakirlesme ve hatta damar yapisinda daha yiiksektir (La ve Nd i¢in % 90 a kadar). Yan kayag
icindeki Au, Ag, As, Hg ve Sc zenginlesmeleri sirasiyla bunlarin bozusmamis yan kayaglarindaki
miktarinin 60, 150, 88, 8 ve 3 katlar1 kadardir. Her iki bozusmus volkanik kayalar ve kuvars-adularya
damarlarinin  REE degisimleri alterasyon ve mineralizasyon sirasinda REE nin 6nemli dlciide
hareketlenip ayrimlastiini gosterir. Epitermal kuvars damarlarindaki altinin Ag, Pb, Zn, Cd, Cu ve Sb ile
olan korelasyon katsayis1 oldukca belirgin olup tiimii 0.51 den daha yiiksektir. Giimiis ve Sb yatagin daha
iist boliimlerinde oldukga zenginlesmistir. Altin-As ve Ag-As arsinda belirgin korelasyon bulunmamasi
bunlarin farkli mineralizasyon olaylariyla iliskili oldugunu ve boylece Au, Ag ve Sb un farkh
minerallesme fazi ile getirildigine isaret eder.

Altin-Ag iceren damarlar i¢indeki kuvars ve pirit minerallerinin %o +9.5 den +15.7 ye degisen §'*O
degerleri %o -89 dan -125 ¢ kadar degisen 0D degerleri sunar. Bu da Ovacik’taki cevher olusturan
hidrotermal sivilarin 8'®Omo degerlerinin (%o -2.9 dan 3.5 e kadar; ortamla %o -0.6) giiniimiizdeki
meteorik ve hidrotermal meteorik sularinkine kiyasla (sulama sondajlarindan %o -5.4 ve sicak su
kaynaklarindan %o -6.8) 'O agisindan oldukga zenginlesmis oldugunu belirtir.5'°0, §'Owmo ve 3D
degerleri (kuvars damarlari), sistemdeki cevherli ¢dzeltilerin magmatik ve meteorik sularmn bir karigimi
olabilecegini gdsterir. Ovacik yatagindaki 6'°O degerleri su/kaya girisimi veya olas1 magmatik kokenli
sivilarm etkisiyle 8'*0-zengini bilesimlere dogru oldukga kaymistir (%o -5.4 ten %o -0.6 ya kadar). 8**Sic
sonuglar1 %o-2.1 den 3.3 e kadar ( X =1.2) ve 8**Suas %o -3.0 den 3.0 a kadar degisim gosterirler ( X
=0.4). Bu &S, ve 8™*Sms degerleri S iin magmatik kokenli degerleri ile uyumludur. §**S,; in dar
araliktaki degisimleri ve 6**Sus lin sivilar i¢in hesaplanan degerleri 8**Su,s ayrimlagmasinimn hidrotermal
sistemin evrimi sirasinda goreceli olarak durayli kaldigini gosterir.
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ABSTRACT

The Ovacik epithermal gold-silver deposit is located in the west Anatolian extensional province, adjacent
to the ENE-trending Bergama graben, 100 kms north of the city of Izmir, western Turkey. Gold and silver
of economic grades at the Ovacik deposit (4.19mt @ 7.6g/t) occur in epithermal quartz veins and display
typical low-temperature epithermal textures, including crustiform banding, quartz pseudomorphs after
bladed calcite, and multiphase hydrothermal breccias. Alteration minerals are dominated by smectite,
mixed layer illite/smectite, quartz, adularia, calcite and pyrite with kaolinite overprint to a depth of 200
m. The total sulfide content is low (less than 2%) and is dominated by pyrite with traces of chalcopyrite,
arsenopyrite, acanthite, argentite, tetrahedrite/ freibergite, pyrargyrite, stibnite, galena, chalcocite,
bornite, covellite and sphalerite occurring mainly within the breccia clasts. The arsenopyrite and pyrite
tend to be concentrated within certain bands, accentuating the banding in the breccia clasts with a dark
coloration. Fluid inclusion studies reveal that main-stage quartz with liquid-rich inclusions with an
average T), of 200°C and Tm of ice from -0.4 to -1.2°C (salinity<2 wt. percent NaCl equiv) are dominant.

Geochemical variations in altered wall rocks are generally characterized by two-fold enrichments in K,
Rb, Cs and 25 to 93 percent depletions in Sr, Ca, Mg, Na and more so (96 to 99 percent) in the quartz-
adularia vein zone. La, Ce, Pr, Hf, Zr, Sm, Eu, Gd, Tb and Ho also exhibit up to 50 percent depletions in
the wall rock and even more so (up to 90 percent for La and Nd) in the vein structure. The wall rock
enrichments in Au, Ag, As, Hg and Sc are by factors of 60, 150, 88, 8 and 3, respectively. The ranges of
REE in both the altered volcanic rocks and quartz-adularia veins are wide and reflect significant
mobilization and fractionation of REE during alteration and mineralization. Positive correlation
coefficients of Au with Ag, Pb, Zn, Cd, Cu and Sb in epithermal quartz veins are strong, all of which are
greater than 0.51. Silver and Sb are remarkably enriched at higher levels of the deposit. No correlation
occurs between Au-As and Ag-As, indicating that they may be related to different mineralizing events and
thereby possible introduction of Au, Ag and Sb in different phases of mineralization.

Quartz and pyrite minerals in gold-silver-bearing veins have 6'°0 values ranging from +9.5 to +15.7%o
and 0D values ranging from -89 to -125%o. Quartz results indicated that ore-forming hydrothermal fluids
at Ovacik had 6" Oo values ranging from -2.9 to 3.5%o (average: -0.6%o), '*O enriched compared with
present-day meteoric and hydrothermal meteoric water (-5.4%o from water wells and -6.8%o from hot
springs). 6"°O-gare, 6"°Omo and 6D values (from quartz) suggest that mineralizing solutions were a
mixture of magmatic and meteoric waters. 0'°0 values in the Ovacik deposit have been remarkably
shifted (from-5.4%o to -0.6%o) to more '*O-rich compositions by water/rock interactions or probably by
Sluids from a magmatic source. The  **S,.4. data range from -2.1 to 3.3%o ( X =1.2) and &6*Syzs range
Sfrom -3.0 to 3.0%0 ( X =0.4). These 6'Syyie and *Sypsvalues are consistent with a magmatic source for
S. Narrow ranges of 6**Syyue and calculated 5**Syas values for fluid may suggest that 5**Suss fractionation
stayed relatively stable during evolution of the hydrothermal system.
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