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Hydrothermal vein type deposits of Kabadiiz (Ordu), are located in the Upper Cretaceous andesitic-
basaltic rocks and mostly formed in fault zones along the NW-SE directions. The primary mineral
paragenesis of a number of ore veins with a tickness varying between a few centimeters to 2 meters are
composed of pyrite, chalcopyrite, sphalerite, galena and tetrahedrite-tennantite with quartz and less
amount calcite and barite as a gangue mineral. Covellite, chalcocite, malachite and azurite are also
occurred as secondary phases. Two different stages of mineralisation have been distinguished in the ore
veins. Petrographical studies suggest that the investigated deposits have been intensively deformed
during the both first and second stage mineralisation. Concentrically zoned replacement of pyrites and
sphalerite exsolutions in chalcopyrites as well as cataclastic textures are the most common textures
observed in the investigated ore veins.

On the basis of chemical analyses of the drill core samples of Demiroluk and Haydarli region, modal
abundances of epidote, Fe-chlorite, sericite, albite and K-feldspar decrease whereas Mg-chlorite, calcite
and quartz increase from the host rock towards the ore vein. The significant enrichment of calcium in
the ore veins is thought to be related to the substitutions of Ca by Na and K since these elements are
depleted because of the alteration of plagioclase by hydrothermal solutions. Considering the relative
and net mass change calculations, Cu, Pb, Zn, As, Au, Ag ve Ca contents are found to be increase
whereas Na, Ba, K and Rb contents decrease, both in propylitic alteration zone and in the ore veins.

All fluid inclusions measured in sphalerite and quartz minerals classified as fluid-rich with gas/fluid
ratios between 5.2 and 37.2. On the basis of measured first melting temperatures (Tf), CaCl,, MgCl, and
FeCl, were dominant in the samples having higher homogenization temperature (Th > 360 °C) whereas
NaCl and KCI were dominant in the samples having lower homogenization temperature (Th < 240 °C).
Measured homogenisation temperatures and calculated salinity data vary between 180 and 433 °C (avg.
278 °C, 0=55) and, 1.1 and15.1 % NaCl (avg. 7.7, 0=4.3 ), respectively in sphalerite minerals.
However, homogenisation temperature and salinity values are slightly lower than those in sphalerite
varying between 158 and 436 °C (avg. 261 °C, 0=58) and 0.2 and 14.3 % NaCl (avg. 5.2, 0=3.5),
respectively. Well defined negative correlation between the homogenisation temperatures and salinity
suggests that meteoric water involved in the system during the ore mineralisation.

According to the lead isotope data obtained by LA-ICPMS from the pyrite and galena phases of
Haydarli, Kusyuvasi and Demiroluk ore veins, **Pb/**Pb, *’Pb/***Pb and **Pb/**Pb values vary
between 17.24-19.91, 15.86—-17.85 and 37.57-40.01, respectively. On the basis of these isotopic data,
the lead addition from the host rocks could be the reason for the highly radiogenic lead (especially *’Pb)
enrichment of these ore veins. On the other hand **Pb/***Pb and **Pb/***Pb ratios demonstrate that leads
in the ore veins represent Lower Crust and Island Arc environmet in origin. Considering the alteration
properties, fluid inclusion and lead isotope data, it is concluded that the ore veins in the investigated area
connected Lower Crustal and Island Arc related magmatic activity besides leaching from host rocks
around the ore veins.
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Kabadiiz (Ordu) yéresi Pb-Zn-Cu cevherlesmeleri, Ust Kretase yasli andezitik-bazaltik kayaglar
icerisinde, genellikle KB-GD dogrultulu fay zonlar1 boyunca gelismis hidrotermal damar tip
olusumlardir. Kalinliklar1 birkag cm’den 2 m’ye kadar de§isen cevher damarlarinda pirit, kalkopirit,
sfalerit, galen, tetrahedrit-tennantit parajenezindeki birincil siilfiirlii mineraller olup, gang olarak
kuvarsin yaninda daha az oranda kalsit ve barit bulunmaktadir. Kovelin, kalkozin, malahit ve azurit
ise parajenezde bulunan ikincil olusan minerallerdir. Yoredeki cevherlesme iki ayr1 fazda
gerceklesmis olup, her iki faza ait mineraller yogun deformasyona ugramistir. Kataklastik dokularin
yaninda pirit minerallerinde gézlenen zonlu ornatim dokusu ve kalkopirit minerallerinde gbzlenen
sfalerit ayrilimlari, damarlarin ¢ogunda goriilen karakteristik dokuladhr.

Demiroluk ve Haydarli yoresinde cevher damarlarinda yapilan sondajlara ait orneklerde, yan
kayactan cevher zonuna dogru epidot, Fe’li klorit, serizit, albit ve K’lu feldispat minerallerinde
azalma, Mg’lu klorit, kalsit ve kuvars minerallerinde ise belirgin bir artisin oldugu gézlenmektedir.
Cevher zonunda kalsiyum miktarinda 6nemli bir artis gozlenmekte olup, bu durum hidrotermal
alterasyon stirecinde plajiyoklaslarda sodyum ve potasyumun ortamdan uzaklagsmasi ve yerini
kalsiyumun almasiyla agiklanabilir. Kiitle degisim hesaplamalarina gore, propilitik alterasyon ve
cevher zonunda, hem goreceli hem de net kiitle degisimi bakimindan Cu, Pb, Zn, As, Au, Ag ve Ca
konsantrasyonlarinda artis gozlenirken, Na, Ba, K ve Rb konsantrasyonlarinda azalma
belirlenmistir.

Stfalerit ve kuvars minerallerinde tespit edilen sivi kapanimlarin tamami sivica zengin iki fazl
kapanimlar olup, gaz/sivi oran1 5.2-37.2 arasinda degismektedir. Sivi kapanimlarin ilk ergime
sicakligt (Te) degerleri, kismen vyiiksek homojenlesme sicaklifina (Th > 360 °C) sahip
kapanimlarda ¢ozelti bilesiminde baskin olarak CaCl,, MgCl, ve FeCly,’nin varligimi, disiik
homojenlesme sicakligina (Th < 240 °C) sahip kapanimlarda ise baskin olarak NaCl ve KClI’nin
varligin1 gostermektedir. Sfaleritlerdeki kapanimlarin homojenlesme sicakliklarinin 180-433 °C
(ort. 278 °C, 0=55) arasinda, tuzluluklarinin ise % 1.1-15.1 NaCl esdegeri (ort. 7.8, 0=4.3) arasinda
oldugu tespit edilmistir. Kuvarslardaki sivi kapanimlarin homojenlesme sicakliklarinin 158-436 °C
(ort. 261 °C, 0=58) arasinda, tuzluluklarinin ise % 0.2—14.3 NaCl esdegeri (ort. 5.2, 0=3.5) arasinda
degistigi gozlenmistir. Gerek sfaleritlerde ve gerekse kuvarslarda homojenlesme sicakliginin
diismesiyle birlikte ¢ozelti tuzlulugunun da azaldigi goriilmektedir. Bu durum, cevher olusum
siirecinde ¢oOzelti sistemine olasilikla daha az tuzluluga sahip meteorik suyun da karistigini
gostermektedir.

Haydarli, Kusyuvasi ve Demiroluk Pb-Zn-Cu damarlarina ait pirit ve galenlerde LA-ICPMS
yontemi ile yapilan kursun izotop analizleri, **Pb/***Pb, *"Pb/***Pb ve **Pb/**Pb degerlerinin
sirastyla 17.24-19.91, 15.86—-17.85 ve 37.57—40.01 arasinda degistigini gostermektedir. Bu izotop
verilerine gore, radyojenik kursunun biiyiik olgiide (6zellikle *’Pb) zenginlestigi anlasilmaktadir.
Ayrica, *"Pb/*™Pb ve *“Pb/*™Pb oranlari, kursunun kaynak olarak alt kabuk ve adayayi
volkanitlerinden tiiredigini gostermektedir. Bu verilere gore yoredeki cevher damarlarimin
olusumunda alt kabuk veya adayay1r kokenli bir magmatik faaliyetin yaninda, yan kayaglardan
tiireyen cevher minerallerinin etkili oldugu sonucuna varilmaistir.
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