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Dogu Karadeniz Bolgesi metalojenik kusaginda bulunan masif siilfit yataklar: altere olmus
Senoniyen yaslt 150-300 m kalinlik gdsteren dasitik piroklastiklere baghdirlar. Metalojenik
kusagin dogusunda (Cu >> Pb + Zn) seklinde Cu ustiinliigii bulunurken (Tip: Murgul) batida
(Pb + Zn>> Cu) seklinde (Tip: Madenkdy ve Lahanos) Pb + Zn daha ¢ok olarak goriilmekte-
dir. Jenetik olarak doguda bulunan Murgul ve benzeri yataklar ada yayina bagli olarak kitasal
kosullarda olugmus olup subvolkanik-hidrotermal olusuga isaret ederek daha ¢cok Kuroko tipi
yataklar ile Porfiri tipi yataklar aras1 bir gecisi temsil ederler. Murgul Cu yataginda cevherles-
me 300 m kalinliga kadar ulasan dasitik piroklastiklerle iliskilidir. Bu piroklastikler arastirilan
alanda 20-50 m kalinlikta olan tiif-kumtasi-kiregtas: formasyonu ve 500 m kalinliga kadar
ulasan cevhersiz dasit lavlar1 tarafindan ortiilmektedir. Murgul cevherlesmesinin i¢cinde bulun-
dugu yaklasik 300 m kalinliga sahip olan dasitik piroklastik seviye hidrotermal ¢ozeltiler ile
ilk volkanik etkinligin son sathasinda siddetli alterasyona maruz kalmis ve bunun sonucunda
masif siilfit cevherlesmesi ortaya ¢ikmistir. Burada alterasyon (i) ilk fazi olusturan kaolenles-
me ve serizitlesmeden olusurken (ii) son faz bastan sona kadar devam eden silislesme iiriinii
olmaktadir.

Murgul Cu yatagimi olusturan Anayatak ve Cakmakkaya cevherlesmesinin olusumunun, yo-
rede bulunan atmosferik kosullar altinda kisa zaman araliginda meydana gelen siiperjen alte-
rasyon ve erozyon olaylarindan énce tamamlanmis olmasi gerekmektedir. Ayrica belirtilen bu
kisa zaman araligini yerel belirleyici (regional marker) olarak adlandirilan sedimantasyona
ugramis piroklastikler ve sedimentler (Murgul Cu yataginda maksimum 10 m kalinlik) temsil
etmektedir. Bunlar yorede egemen olmus karasal ortam kosullar1 i¢in dnemli bir 6geyi olustur-
maktadir. Bu yerel belirleyici (marker bed) cevher igerikleriyle birlikte dasitik piroklastiklerin
atmosferik kosullar altinda yiizeysel olarak sedimantasyonu ve alterasyonu sonucu olusumu
olarak yorumlanmaktadir. Burada eskiden var olan Bognari yataginin iist seviyelerinde bulu-
nan jips mercegi atmosferik kosullar altinda olugmus bir bresik cevherlesmeye isaret etmekte-
dir. Burada jips olusumlari bazi arastirma sonuglarinin aksine atmosfer kosullari ile baglantilt
olan ortamda siilfit minerallerinin oksitlenmesiyle iliskin olabilir. Cakmakkaya yataginda alte-
re olmus dasitik piroklastikler icinde bulunan jips olusumlari yukarida belirtilen olusumlardan
farkl1 olup jips minerallerinin kdkeni altere olmus volkanik kayaglar i¢erisinde bulunan Fe-ok-
sit ve/veya Fe-hidroksit fazlarinin indirgenmesiyle deniz suyu siilfatinin jipslerin olusumuna
neden oldugu ortaya ¢ikmaktadir. Anayatak ve Cakmakkaya cevherlesme kiitlelerinde dasitik
piroklastikler i¢inde bulunan jips mineralleri cevherlesme ile herhangi bir parajenez iliskisi
olmayip cevherlesme oncesi olusmustur. Daha sonra arastirilan alan tektonik olarak bir yiik-
selmeye maruz kalmis ve akabinde karasal kosullar altinda Murgul cevherlesmesi olusmustur.
Yogun altere olmus ve masif siilfit cevherlesmesini i¢eren dasitik piroklastik yan kayaglar az
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altere olmus cevhersiz dasit lavlari tarafindan ortiilmektedir. Burada cevherlesme higbir yerde
yan kayag ile cevhersiz dasit lavlari arasinda yer alan kapanlar1 (marker bed) gegmemektedir.
Bu durum cevherlesmenin atmosferik kosullar altinda meydana gelen siiperjen alterasyon ve
erozyon ile birlikte dasit lavlarinin olusumundan 6nce meydana geldigini gostermektedir. Cev-
herlesme yan kayagclar1 olan dasitik piroklastikler “cevher iligkili bregler” “ore-related brec-
cias” kayaglari ile yapisal benzerlikler gostermektedir. Bu durum Murgul Cu yatagi ve yakin
cevresinde yerel ylizeysel breslesme olabilecegini ve bunun da sisteme gerekli olan sicakligi
saglayan c¢ok kez tekrarlanan volkanik etkinlikler ile olusabilecegini gostermektedir, ¢iinkii
burada birkag yiliz metre mesafede bunu ispatlayan ayni zamanda olusmus volkanik domlar
bulunmaktadir. Porfiri Cu yataklari ile Murgul Cu yatagi konsantrik olan alterasyon ve mi-
neralizasyon modeli bakimindan bazi benzerlikler gosterse de her ikisi arasinda bazi énemli
farkliliklar goriilmektedir: (i) Murgul Cu yataginda yiiksek tendrlii cevher genellikle cevher
kiitlesinin merkezinde bulunmaktadir, (i1) Murgul Cu yatag alterasyonu incelendiginde pota-
sik alterasyonzonu goriilmemektedir ve (iii) Murgul’da cevherlesmenin yiizeye oldukga yakin
bir lokasyonda meydana gelmis olmasi gerekmektedir.
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jenezi
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ABSTRACT

The massive sulfide deposits in the Eastern Pontides metallogenic belt are assigned to 150-
300 m thick dacitic pyroclastics of Senonian age. In the east of the metallogenic belt, there
is a ratio of (Cu>> Pb + Zn; type Murgul), there is a ratio of (Pb+Zn>>Cu, type Lahanos
and Madenkoy) in the west. Genetically, the Cu deposit of Murgul and other massive sulfide
deposits located in the east can be classified as the subvolcanic-hydrothermal type with a
Senonian island-arc volcanism under predominant terrestrial conditions and represent a tran-
sition between Kuroko-type and copper porphyries. The mineralization in the Cu deposit of
Murgul is associated with dacitic pyroclastics with a thickness up to 300 m. In the study area,
this pyroclastic sequence is overlain by a 20-50 m tuff-sandstone-limestone formation and 500
m thick barren dacitic lava flows. The dacitic pyroclastic sequence with a thickness up to 300
m in which Cu deposit of Murgul is located has been altered intensively in the last stage of the
first volcanic activity. Massive sulfide deposits have been emerged as a result. Hydrothermal
alteration may be classified as (i) advanced argillic and phyllic alteration as first phase and
(ii) silicic alteration as the last phase.

The formation of the Anayatak and Cakmakkaya orebodies forming the Cu deposit of Murgul
must have been completed before supergene alteration and erosion occurring in short periods
of time under atmospheric conditions in the area. Furthermore, pyroclastics and sediments (up
to 10 m) in the Cu deposit of Murgul represent the short time interval as marker bed. These
are an important element for the terrestrial conditions dominated in the area. The local iden-
tifier marker bed with ore under atmospheric conditions at the surface, sedimentation dacitic
pyroclastics and alteration is interpreted as the result of the erosion events. The gypsum lens
located at the upper level of the formerly existing Bognari orebody refers to a brecciated mi-
neralization formed under atmospheric conditions. Here the gypsum formations can indicate
an environment of oxidation of sulphide minerals associated with atmospheric conditions,
unlike some of the research results. In the Cakmakkaya orebody, gypsum minerals found in
altered dacitic pyroclastics are different in genetically comparison to above described gypsum
minerals. The origin of gypsum minerals can be attributed to seawater sulfates reduced by
Fe-oxide/-hydroxide phases. Gypsum minerals in pyroclastics of Anayatak and Cakmakkaya
orebodies are not related to host rocks ore mineral assemblage and must have been formed
prior to sulfide mineral assemblage. Later on, investigation area was exposed to tectonic up-
lifi, and subsequently the Cu deposit of Murgul formed under terrestrial conditions. The inten-
sively altered dacitic pyroclastic host rocks of Senonian age are overlain by less altered barren
dacitic lava flows. There, the mineralization does not pass the marker bed between host rocks
and barren dacitic lava flows. It shows that the mineralization has been completed before
supergene alteration and erosion together with the formation of the barren dacitic lava flows.
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Dacitic pyroclastics as host rocks show some similarities with “ore-related breccia”. This in-
dicates surficial brecciation in the Cu deposit of Murgul and environs which can be occurred
by repeated volcanic activities providing required temperatures in the system, because there
are contemporaneous formed volcanic domes in a few hundred meters distance which prove
the above mentioned brecciation.

Although porphyry Cu deposits and Cu deposit of Murgul have some similarities in terms of
the model of the hydrothermal alteration, there are some important differences: (i) high-grade
ore is generally located in the center of ore body, (ii) when Murgul deposit investigated the
alteration does not appear potassic alteration zone and (iii) Murgul at a location fairly close
to the surface mineralization is must have occurred.
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