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The study area is located in the southeastern part of East Pontides. The region comprises various
Jurassic-Cretaceous units, bordered by structural lineaments with an about NE-SW trend.
Exhibiting distinct lithostratigraphical features, these units are categorized by Konak et al. (2001) as
four zones. These are Hopa-Borcka zone, Artvin-Yusufeli zone, Olur-Tortum zone and Erzurum-
Kars ophiolite zone, respectively from north to south, taking into consideration similarities between
them. Of these, the southernmost Olur-Tortum zone is distinguished as “Olur, Aksu and Cardakl
Units” from north to south, and these units were chaotically overthrusted around a locality between
inanmis and Balkaya, constituting “Oltu Overthrusted Zone” (OOZ) (Konak et al., 2001). Enclosing
this zone in the south, Tertiary successions are composed of Eocene marine clastic and volcanic
rocks at the bottom and Oligo-Miocene continental evaporitic rocks and andesitic-basaltic volcanic
rocks at the top. The youngest units in the region are volcanic rocks of Late Miocene and Plio-
Quaternary deposits. Located within Oltu Overthrusted Zone, Inanmus locality is 25 km distant from
Erzurum-Oltu district in the west, around a locality between Camlibel and Inanmis villages. The
region have observed outcrops of Jurassic- Cretaceous basic volcanic rocks (Konak et al., 2001),
contemporaneous Meydantepe limestone, Eocene clastic rocks together with acidic and basic rocks,
intruding all rocks. Often bearing porphyry-texture, basic volcanic rocks of Jurassic-Cretaceous
were intruded by acidic, intermediate and basic rocks, and subjected to a common alteration.
Alterations, which are observed in the field, are argillitization, limonitization, hematitization,
pyritization, chloritization and epidotization. Besides this, basic volcanic and acidic intrusive rocks
have veins/veinlets of quartz, calcite and pyrite. The alteration, which is observed in the field, is
associated with tectonic lineaments and dykes, oblique to main tectonic lineament with a NE-SW
trend in the region. It may be estimated that there have been fluid inclusions trapped within a
magmatic-hydrothermal system during the crystallization of magma. Hence, all data related with
ore genesis may be obtained and so ore mineralization may be traced. In order to do so, it is
determined that there are fluid inclusion types both laterally and vertically on alterations occurred in
porphyry-type copper deposits (Bodnar, 1982). With the help of this general assumption, alteration
zones and particularly ore mineralization zones could be easily determined. Fluid inclusions, took
place in porphyry copper deposits, have a varying distribution and type with the emplacement in
depth. For instance, deeper-occurring oldest fluid inclusions contain liquid-rich triphase fluid
inclusions with chalcopyrite-bearing daughter minerals and milder salinity, shallower-occurring
younger fluid inclusions are represented as gas-rich triphase fluid inclusions with chalcopyrite and
milder salinity, and finally the shallowest fluid inclusion assemblages involve higher salinity
magmatic liquids with co-existing halite- and vapour-rich FIAs. Fluid inclusion assemblages (FIA)
observed in porphyry copper deposits, as well as systematic variations occurred in time and space
during the formation of PCDs, allow to use FIA's for the mineral exploration efficiently. For this
reason, 65 samples were taken from alteration zones within the study area to study for fluid
inclusion petrography by means of alteration petrography. Characterizing a phyllic zone, a mineral
assemblage built from quartz, pyrite, muscovite-illite, chlorite, hematite and anhydrite is detected
using alteration petrography. A table is prepared, determining fluid inclusion assemblages on the
samples, especially quartz, both laterally and vertically in these altered zones. It is concluded that
altered samples taken from the region characterize a phyllic zone of alteration contain fluid
inclusion assemblages related phyllic zone .
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Inanmis Oltu-Erzurum (KD Tiirkiye) Bolgesindeki Porfiri Tip Alterasyon Zonlarinda
Si1vi Kapanim Petrografisi

Inceleme sahasi, Dogu Pontitlerin Giiney dogu kesiminde yer almaktadir. Bélgede yaklasik KD-GB
dogrultuya sahip yapisal hatlarla sinirlanan Jura-Kretase yashi ¢esitli birlikler izlenir. Farkli
litostratigrafik 6zellikler sunan bu birlikler, aralarindaki ortak yonler dikkate alinarak kuzeyden
giineye dogru Konak ve dig.2001 tarafindan Hopa-Borcka zonu, Artvin-Yusufeli zonu, Olur-Tortum
zonu ve Erzurum-Kars ofiyolit zonu olmak {izere dort zon olarak gruplandirilmistir. Bu kusaklarin
en glineyinde yer alan Olur—Tortum zonu kuzeyden giineye dogru “Olur, Aksu ve Cardakli Birligi”
seklinde iinitelere ayrilir ve bu iiniteler, yaklasik Inanmis—Balkaya arasinda diizensiz bir sekilde
ekaylanarak “Oltu Ekayli Zonu”nu (OEZ) olustururlar (Konak ve dig., 2001). Bu zonu giineyden
sinirlayan Tersiyer istifleri altta Eosen yasli denizel kirintili ve volkanik kayalardan, iistte ise Oligo-
Miyosen yash karasal evaporitik kirintli kayalar ve andezitik—bazaltik volkanitlerden olusur.
Bolgede yer alan en geng birimler Ge¢ Miyosen yaslh ¢esitli volkanik kayalar ve Pliyo—Kuvaterner
yash ¢okellerdir. Inanmis bolgesi, Oltu Ekayli Kusag: i¢inde yer almakta olup, Erzurum Oltu
ilgesinin yaklasik 25 km B’sinda Camlibel ve Inanmis koyleri arasindadir. Bolgede, Jura-Kratese
yash bazik karekterli volkanitler (Konak ve dig.2001) ile yine ayni yasli Meydantepe kiregtasi,
Eosen yaslh kirintili kayaglar ve biitiin bunlar1 kesen asidik ve bazik kayaclar gézlenir. Jura-Kratese
yasl bazik volkanitler, cogunlukla porfirik dokulu olarak gbzlenen, asidik, orta¢ ve bazik kayaglar
tarafindan kesilmisler ve yaygin bir alterasyona ugramiglardir. Sahada gozlenen alterasyon,
killesme, limonitlesme, hematitlesme, piritlesme, kloritlesme ve epidotlasmadir. Bunun yaninda,
bazik  volkanik  ve asidik  intrizif = kayaclarda, kuvars, kalsit ~ ve  pirit
damar/damarciklarigdozlenmektedir. Sahada gozlenen alterasyon bolgesel ana tektonik gidis olan
KD-GB hattina verev gelismis tektonik hatlarla ve dayklarla ilintili olarak godzlenmektedir.
Magmanin kristallenmesi sirasinda magmatik-hidrotermal sistem i¢inde kapanlanan sivi kapanimlar
tahmin edilebilmektedir. Dolayisiyle cevherlesme ile ilgili tim verileri elde edebilir ve
cevherlesmeyi takip edebiliriz. Bu amagla porfiri bakir yataklarda gelisen alterasyonlarda hem yanal
hemde diisey olarak sivi kapanim tipleri belirlenmistir (Bodnar, 1982). Bu genel diisiincenin
kullanilmasi ile alterasyon zonlar1 ve 6zellikle cevher zonlar1 kolayca belirlenebilmektedir. Porfiri
bakir yataklarindaki sivi kapanimlarin dagilimlar1 ve tipleri derinlerdeki yerlesimle degisikler
gostermektedir. Ornegin, daha derinlerde olusmus, en yasli sivi kapanimlar, orta tuzluluga sahip,
kalkopiritten olusan daughter mineralleri igeren sivica zengin ii¢ fazli sivi kapanimlar igerirken,
daha ylizeyde ise geng sivi kapanimlar orta tuzluluga sahip kalkopiritli gazca zengin ii¢ fazli siv1
kapanimlar ile, en yiizeyde bulunan sivi kapanim birliktelikleri ise bunlar daha yiiksek tuzluluga
sahip magmatik sivilardan itibaren ve coexisting halitce ve buharca zengin FIA lardan olugsmaktadir.
Porfiri bakir yataklarinda goézlenen sivi kapanim birlikleri (FIA) PCD yataklarin olusumlari
sirasinda zaman ve mekan arasinda meydana gelen sistematik degisikler, FIA’ larin bu yataklarin
arastirtlmasinda etkili olarak kullanilmasina izin vermektedir. Bu amagla ¢alisma alan1 icerisinde
gbzlenen alterasyon zonlarindan seri olarak alian 65 adet 6rnekte alterasyon petrografisi ile sivi
kapanim petrografisi yapilmaya ¢alisilmistir. Alterasyon petrografisi ile fillik zonu karekterize eden
quartz, pirit, muskovite-illit, klorit, hematit ve anhidrit mineral toplulugu tespit edilmistir. Bu altere
zonlardaki 6zellikle kuvarslardaki sivi kapanim birliktelikleri alinan 6rneklerde hem yanal hemde
diisey olarak belirlenerek bir tablo olusturulmustur. Bolgeden alinan altere Orneklerin fillik
alterasyon zonunu temsil ettigi ve fillik alterasyon zonuna ait sivi kapanim birliklerini igerdigi
gdzlenmistir.

Anahtar kelimeler; coexisting (ayni sicaklik, basing ve kimyasal kosullarda olusum), sivi kapanim
birlikleri (FIA), porfiri bakir yataklar: (PCD)
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