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Central Anatolia, one of the collisional settings in Turkey, has long been known as metallogenic
province for Fe-, Fe-W and Pb-Zn-skarn, F-Fe deposits, porphyry Mo-Cu, and epithermal Sb-Hg-
Au deposits. The closure and subduction of the NeoTethys Oceanic lithosphere beneath the
Eurasian continental margin during late Cretaceous time is the driving mechanism for the
voluminous magmatism and mineralization in Central Anatolia. Both magmatism and
mineralization reflect the complex geometry of the subduction-collision interface followed by post-
collisional and late-orogenic extension due to gradual change in the geometry of subduction over a
time period between 79.56+0.5 to 69.0+0.4 Ma. After a prolonged subduction from 82.90+0.4 to
79.43+0.6 Ma followed by a period of crustal thickening, an extensional regime in the overriding
plate between 79.56+0.5 to 69.72+0.4 Ma and exhumation due to roll-back of the subducting slab or
decrease in the convergence was established. The onset of extension coincided with the
emplacement of H-type (mixed) calc-alkaline granitoids (Kesikkoprii, Celebi, Keskin, and Uckapili
granitoids ranging in age from 79.56+0.5 to 72.70+0.5 Ma) into the Central Anatolian
metamorphics and overlying ophiolitic rocks. A further increase in the extension accompanied by
exhumation of the metamorphic massif, led to block faulting and subsidence, and late-orogenic A-
type within plate alkaline magmatism and emplacement of syenitoids and associated rocks into the
basement (Kaman-Bayindir, Durmuslu, Hamit syenitoids 71.81+£0.48 to 69.72+0.38 Ma in age).
These two magmatic events favor a temporal and geochemical progression from calc-alkaline to
alkaline magmatism in the magmatic history of the region. Both magmatic events led to the
generation and preservation of near-surface magmatic—hydrothermal products, including economic
Skarn type Fe, Fe-W and Pb-Zn systems, F vein deposits and epithermal Sb-Hg, Au deposits. After
Afro-Arabian and Eurasian plates were sutured, large scale post-orogenic extensional events, driven
either by incipient slab-rupture or by crustal-scale faulting (STEP faulting), dominated the region,
and bimodal, felsic calc-alkaline magmatism took place in the early to middle Eocene. Karamadazi
(48.74+0.7 Ma in age) and Horoz (54.3+1.7 Ma in age) granitoids are two examples of widespread
post-orogenic and younger magmatism of this type. These are favorable host to Fe- and Fe-Cu skarn
(Karamadazi and Horoz Fe-skarns) deposits, and share many characteristics similar to other
intrusive-hosted Early Middle Eocene Fe-Cu skarn and Au, Cu-Au porphyry deposits (Copler,
Kabatas, Bizmisen, Calti, Dedeyazi-Polat).

The world-wide metallogenic and geochemical, tectonic characteristics of porphyry and epithermal
systems suggest that the extension-related and mixed magma series are not fertile for giant Cu-Au
porphyries, however they favor near-crust or shallow seated medium to small sized porphyry and
epithermal systems like Copler and Kabatas ca. 47-44 Ma in age. Therefore, the early-middle
Eocene magmatic associations during which the economic Fe-skarn mineralization has been formed
are likely to have relatively higher potential for porphyry and epithermal Cu-Au mineralization.
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Orta Anadolu’da Gec¢-Kretase-Eosen Post-orojenik Tansiyonel Olaylariyla iliskili
Cevherlesmelerin Tektonik Ortami ve Yasi, Tiirkiye

Tiirkiye’deki 6nemli carpigsma ortamlarindan birisi olan Orta Anadolu, Fe, Fe-W ve Pb-Zn skarn, F-
Fe yataklari, porfiri Mo-Cu ve epitermal Sb-Hg-Au cevherlesmeleri agisindan onemli bir
metalojenik provens olarak bilinmektedir. Orta Anadolu’daki yaygin magmatizma ve cevherlesme
siireclerini baglatan ana olay, NeoTetis okyanusal litosferinin Ge¢ Kretase’de Avrasya kitasal kenar1
altinda yitmesidir. Hem magmatizma hem de cevherlesme siirecleri 79.56+0.5-69.0+0.4 My
arasinda siliregelen yitim acisinin degismesiyle ilgili yitim-carpigma arayiiziiniin karmagik
geometrisini yansitmaktadir ve ¢arpigma sonrasi ve geg-orojenik olaylarla iligkilidir. 82.90+0.4-
79.43+0.6 My gibi uzun bir aralikta siirmiis olan yitim olayi, bolgede 6nce kabuk kalinlasmasiyla
daha sonra da 79.56+0.5-69.72+0.4 My araliginda etkili olan tansiyonel bir rejimle sonuglanmistir.
Tansiyonel rejimin dalan levhanin agisinin degismesi veya levha yaklagsma hizinda bir diisiisle ilgili
oldugu kabul edilmektedir. Bu rejim altinda dnce (79.56+£0.5-72.70+0.5 My) H-tipi kalk-alkalen
granitoyidler (Kesikkoprii, Celebi, Keskin, ve Ugkapil1), daha sonra ise (71.81+0.48 - 69.72+0.38
My) A-tipi geg-orojenik kita-i¢i ortami yansitan alkalen siyenitoyidler (Kaman-Bayindir, Durmuslu,
ve Hamit), metamorfik ve onlar iizerleyen ofiyolitik kayaclara yerlesmistir. Tansiyonel rejimin
daha da artmasiyla iligkili alkalen magmatizmanin metamorfik masiflerin ekshiimasyonuyla
eszamanli oldugu da diisiiniilmektedir. Bu iki farkli magmatizma olay1, bdlgenin magmatizma
tarihcesinde kalk-alkalenden alkalene zamansal ve jeokimyasal bir gecisin oldugunu
gostermektedir. Her iki olay, ylizeye yakin magmatik skarn tipi Fe, Fe-W ve Pb-Zn sistemleri, F
damar yataklar1 ve epitermal Sb-Hg-Au yataklar1 gibi hidrotermal {iriinlerin olusumu ve
korunmastyla sonuglanmistir. Afro-Arap ve Avrasya levhalarinin ¢arpisip kenetlenmesini takip eden
stireclerde bolgedeki hakim olaylar, ilksel levha yirtilmasi ya da kabuk 6lcekli faylanmalarla (STEP
faylar) tetiklenen daha geng ve genis 6l¢ekli geg-orojenik tansiyonel olaylardir. Bu, ayn1 zamanda
Erken-Orta Eosen zaman aralifindaki bimodal kalk-alkalen magmatizmay1 da tetikleyen ana
mekanizmadir. Karamadazi (48.74+0.7 My yasli) ve Horoz (54.3+1.7 My yasl) granitoyidleri Orta
ve Dogu Anadolu’daki yaygin ve daha geng bu tiir magmatizmanin 6rneklerini olusturur. Bunlar,
Fe-skarn (Karamadazi ve Horoz) ve Fe-Cu skarn yataklar i¢in uygun kayaclardir, ve Cu-Au porfiri
yataklart ve Fe-Cu skarnlariyla iligkili Copler, Kabatag, Bizmisen, Calt1 ve Dedeyazi
granitoyidleriyle olduk¢a benzerdirler.

Diinya capinda bilinen porfiri ve epitermal yataklarin metalojenik, jeokimyasal ve tektonik ortam
karakteristikleri, tansiyonel rejim ortamlarinda olugsmus ve belli 6l¢iide karisima ugramis magma
serilerinin ¢ok biiyiik porfiri yatagi olusturma potansiyellerinin diisiik oldugunu goéstermektedir. Bu
tiir ortamlarin, Copler ve Kabatag (47-44 My yash) porfiri yataklar1 gibi s1g derinlikli ya da kabuga
yakin kiiclik-orta biiyiikliikteki porfiri ve epitermal sistemler i¢in daha elverisli oldugu
bilinmektedir. Dolayisiyla, ekonomik Fe-skarn yataklariyla iliskili Erken-Orta Eosen magmatik
seriler veya kismen de olsa Geg¢ Kretase alkalen birliktelikler porfiri ve epitermal cevherlesmeler
acisindan daha yiiksek potansiyele sahip gibi goriinmektedirler.
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