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Porfiri yataklar, basta bakir olmak iizere, molibden ve altinin en énemli kaynaklarindandir.
Porfiri sistemler aktif dalma-batma zonlarinin istiindeki magmatik yaylarda veya dalma-bat-
ma olaylarimi takiben garpisma sonrasi ortamlarda olusur. Bu yataklar ¢ogunlukla kalk-alka-
len (nadiren alkali), dasitik-andezitik, subvolkanik sokulumlar iginde gelisir. Bu kayaglar, de-
rinlerde kisir sodik-kalsik alterasyondan, yukariya dogru cevherli potasik ve fillik alterasyon
boyunca, ortag ve ileri arjilik alterasyona dogru zonlanmis genis bir alterasyona maruz kal-
maktadir. Cevherlesmeler kuvars igerikli damar/damarciklarda, saginim halinde olabildigi gibi
magmatik-hidrotermal breslerde de bulunabilir. Yiiksek tonaj, diigiikk tendr karakterli porfiri
Cu cevherlesmelerinin olusumu; tektonik ortam (aktif dalma-batma durumunda dalma-batma
geometrisi ve levhalarin yaklasim hizi), magma kimyasi (su ve ugucu igerigi, Sr/Y, izotopik
kompozisyon), magmanin hidrotermal akiskani disar1 attig1 andaki siilfit doygunlugu ve oksi-
dasyon hali ve disar1 atilan hidrotermal akigkanin fiziko-kimyasal durumu (sicaklik, oksidas-
yon hali, pH, tuzluluk ve metal, kiikiirt ve klor icerigi) gibi bircok magmatik-hidrotermal pa-
rametre tarafindan kontrol edilir. Bu bildiri, bu tiir parametrelerin porfiri Cu olusumunu nasil
etkiledigini ve bunun jeokimyasal ve izotopik verilerinin 6nemini sunmay1 amaglamaktadir.

Dalma-batmanin tiirettigi porfiri Cu cevherlesmeleri barindiran magmatik kayaglarin mekan-
sal dagilim1 ve kimyasi, okyanus kabugunun dalma agis1 ve yaklasim hizlarindaki degisimler-
ce kontrol edilir. S1g, oblik ve yavas dalma-batma; yiiksek su (>4% H,0) ve kiikiirt igerikli,
gorece yiiksek oksidasyonlu (log fO, >FMQ+2, fO,:oksijen fugasitesi ve FMQ: fayalit-man-
yetit-kuvars oksijen tamponu) verimli (dogurgan), yiiksek Sr/Y (>40) “adakitik” magmalar1
iireten levha ergimesine neden olan sicaklik ve basing kosullarini saglar. Manto kamasindan
veya alt kabuktan (¢arpisma sonrast delaminasyon) tiireyen magmalar amfibol ve/veya grana-
tin ayrimlagmasi ve/veya iist kabuga yiikselimindeki kabuksal kirlenmeyle benzer jeokimyasal
karakterler elde edilebilir. Kiikiirdii siilfat olarak tutarak, kalint1 kiikiirt olusumunu engellemek
ve evrilmis magmalardaki kalkofil elementlerin derisimini arttirmak i¢cin ana magmanin su
bakimindan zengin ve oksidize olmasi gereklidir. Eger ana magma, karismayan (immisibil),
metal igerikli siilfit eriyiklerine doygunsa basinci azaltma, metalce zengin hidrotermal sivilart
olusturan, 6nceden var olan altin ve bakirca zengin siilfitleri ¢dzen biiyiik miktardaki su baki-
mindan zengin ugucularin olusup ayrilmasina (1. kaynama) katkida bulunur. Porfiri cevherles-
me, oksidasyon halinde yiikselmenin ve pH’da diisiisiin eslik ettigi manyetit kristallenmesinin
(eger log fO, > FMQ+4 ise hematit kristallenir) tetikledigi stilfat indirgenmesi ile kontrol
edilir. H" aktivitesi, cevher olusturan sivinin sicaklig1 ve yan kaya¢ kompozisyonu hidrotermal
alterasyonun tipini ve siddetini belirler.

Anahtar Kelimeler: Porfiri yataklar, sig dalma-batma, adakit, oksidasyon hali, magma ve-
rimliligi
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ABSTRACT

Porphyry deposits supply much of the copper, molybdenum and gold. Porphyry systems are
formed in magmatic arcs above active subduction zones or postcollisional settings after sub-
duction ceases. The systems are mostly hosted by calc-alkalic (rarely alkalic) andesitic to da-
citic subvolcanic intrusions which undergone large volumes of hydrothermal alteration zoned
upward from barren early sodic-calcic through potentially ore bearing potassic and phyllic
to intermediate and advanced argillic alterations. Porphyry mineralization occurs in quartz
bearing veins/veinlets, in disseminated form and/or in magmatic-hydrothermal breccias. Cha-
racteristic high tonnage, low hypogene grade porphyry mineralization is controlled by various
magmatic-hydrothermal parameters such as tectonic setting (subduction geometry and con-
vergence rate in case of active subduction), chemistry of magma (water and volatile content,
Sr/Y, isotopic composition), sulfide saturation and oxidation state of the magma at the time of
hydrothermal fluid exsolution and physico-chemical condition of the exsolved hydrothermal
fluid (temperature, oxidation state, pH, salinity and content of metal, sulfur and chlorine...).
This work aims at presenting the importance and use of geochemical and isotopic mimicking
these parameters.

Spatial distribution and chemistry of subduction-derived magmatic rocks hosting porphyry mi-
neralization vary with change in dip of subducting oceanic crust and convergence rate. Shal-
low, oblique and slow subduction provides a pressure-temperature condition resulting in slab
melting which generates fertile, high Sr/Y (>40) “adakitic”” magmas with high water (>4%
H,0) and sulfur contents and relatively high oxidation states (log fO, >FMQ+2, where fO,
is oxygen fugacity and FMQ is fayalite-magnetite-quartz oxygen buffer). Similar geochemical
characteristics can be developed in mantle-wedge derived or lower crust-derived (postcolli-
sional delamination) magmas by fractionation of amphibole and/or garnet, and/or by crustal
contamination during ascent through upper crust. It is essential that the parental magma is
water rich and oxidized for keeping sulfur as sulfate to increase chalcophile element concent-
ration in evolved magmas by preventing residual sulfides. If the parental magma saturates
with an immiscible sulfide melt with metals, decompression contributes to form large amounts
of water-rich volatiles to separate out (I boiling), which dissolves the pre-existing Au and
Cu-rich sulfides, forming metal-rich hydrothermal solutions. The porphyry mineralization is
controlled by sulfate reduction, triggered by magnetite crystallization (hematite crystallizes in
case fO,>FMQ+4) accompanied by increase in oxidation state and decrease in pH. Activity
of H*, temperature of the ore forming fluid and the wall rock composition control the intensity
and the type of hydrothermal alteration.
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