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Oz

Zara-Imranli-Susehri-Serefiye dortgeninde bulunan inceleme alaninda, Orta-Ust Eosen yasl
Karatag volkanitleri (Yilmaz, 1985) icerisine Kosedag siyenitinin (Ulakoglu, 1985/1986) sokulum
yapmasi sonucu, volkanitler icerisindeki a¢ilma ¢atlaklari ile her iki birimi KD-GB dogrultulu kesen iki
ana zonda (en ¢ok 30 km?) hidrotermal bozusmalar gelismistir.

Optik mikroskop incelemelerine ve bolluk sirasina gore; Kosedag derinlik kayaclari; alkali
feldispat siyenit, kuvarsl alkali feldispat siyenit, siyenit, kuvarsh siyenit, monzonit ve yer yer granit
(Kalkanci, 1974; Boztug ve dig., 1994), Karatas volkanitleri bazalt, andezit, yer yer trakit ve fonolit
bilesimindedir. Karatas volkanitleri ve Kosedag siyeniti dokanaginda herhangi bir pisme zonu
gbzlenmemis olup, sicak-sicak dokanak iliskisine sahiptir. Volkanitlerdeki plajiyoklaz fenokristalleri
kenarinda gozlenen hamur kapanimlar: (elek dokusu) ve sanidin fenokristalleri igerisindeki plajiyoklaz
kapanimlari ile bigagimsi biyotit mineralleri, farkli bilesimdeki iki magmanin homojen karisimina isaret
eden veriler olarak degerlendirilmistir.

Bozusma zonlar1 keskin sinirlarla ayrilmamakla birlikte; piropilitik, fillik/serizitik ve arjilitik
bozusmalar ile mineralizasyonlar (5-10 cm Pb-Zn, mm-yaklasik 20 cm’lik turmalin-kuvars ve 30-100
cm’lik barit damarlar1) i¢cermektedir. Hidrotermal bozusma sonucunda Kosedag siyeniti ve Karatas
volkanitlerinden itibaren fillosilikat/kil mineralleri (kaolinit, illit, smektit, klorit, I-S, C-S ve pirofillit),
oksit ve hidroksitler (hematit, gétit), stlfiirler (Efe ve Gokce, 1999; galenit, sfalerit, pirit, kalkopirit,
molibdenit ve kovellin), karbonatlar (kalsit, dolomit, malahit, azurit), siilfatlar (barit, alunit, jarosit),
fosfat (goyazit) ve silika (kuvars ve opal-CT) mineralleri meydana gelmistir.

Karatas volkanitleri alkalin karaktere sahip bazaltik trakiandezit, trakiandezit ve trakite kadar
degisen bir bilesimsel araliga ve fraksiyonel kristallenmeye isaret eden bir yonelime sahiptir. Y/Nb-Zr/Nb
degerleri kabuksal kirlenmeyi ve zenginlesmis manto kaynagini; Rb/Y-Nb/Y oranlar ise biiyiik 6lgiide
dalma batma zonu zenginlesmesini ya da kabuksal kirlenmeyi ortaya koymaktadir. Th/Yb-Ta/Yb, La/Sm-
La ve La/Yb-Zr/Nb igerikleri, magmatiklerin boliimsel ergime derecesinin azaldig1 yonde, OIB bilesimine
yakin ancak 6zellikle iist kitasal kabuk tarafindan bilesimi degistirilmis bir magmadan itibaren olustugunu
gostermektedir.

I-S mineralleri, kaolinitlere gére REE bakimindan olduk¢a zengin olup; kil minerallerinin iz ve
ozellikle REE igerikleri tiiredikleri koken kayacin ayurt edilmesinde jeokimyasal bir 6lgiit
olusturmaktadir. Volkaniklerden tiiremis kaolinit, I-S ve pirofillitte Cr, As, Sr ve Ga, ayrica I-S’lerde V,
Cu ve Cs; pliitoniklerden tiiremis I-S’lerde Pb, Zn, W, Mo, As, Sb, Be, Ag, Rb, Cs, Tl ve Ga‘daki
bolluklar hidrotermal ¢ozeltilerin sisteme kattig1 ve/veya koken kayacta bagil zenginlesmeye yol actigi
elementlerdir.
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Kil minerallerinin O-H durayl1 izotop sonuglari, hidrotermal akigkanin kékeninin agirlikli olarak
magmatik kokenli olduguna isaret etmektedir. Bozusmanin yasi alunit mineralinden itibaren K/Ar
radyometrik yas tayini ile 38.040.9 milyon yil olarak bulunmustur.

Hidrotermal bozugma ile ilksel magmatik kayaglarda meydana gelen kiitle degisim hesaplamalari
hareketsiz element (TiO, ve Nb) yontemi kullanililarak arastirilmis ve Karatas volkanitlerinde 30.29 wt.%
ve Kosedag siyenitinde 66.93 wt.%’lik bir net kiitle kayb1 oldugu belirlenmistir. En fazla kiitle kayb1
magmatiklerde ALO; de, kiitle kazanci volkanik ve siyenitlerde sirasiyla Fe,O; ve Na,O’de
gerceklesmistir. Iz elementlerdeki en fazla kiitle kayb1 volkaniklerde Sr ve siyenitlerde As, her ikisinde en
fazla kiitle kazanci Ba elementinde ortaya ¢ikmistir. Kayiplar cogunlukla kil minerallerinin, kazanglar ise
kil-dis1 neoformasyon minerallerinin yapisina girerek dengelenmistir.
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ABSTRACT

Hydrothermal alterations occurred within two main zones (maximum 30 km?’) with NE-SW
direction cutting two units and tension fractures within volcanics as a result of intrusion of Késedag
syenite into Karatas volcanites of Middle-Upper Eocene in the study area located at the quadrangle of
Zara-Imrali-Susehri-Serefiye.

Based on optical microscopy investigations, Késedag plutonic rocks consist of alkali feldspar
syenite, quartz alkali feldspar syenite, syenite, quartz syenite, monzonite and rarely granite; Karatag
volcanites have basalt, andesite, trachyte and phonolite in composition, in order of abundances. Any
baked zone was not observed at the boundary of Karatas volcanites and Kdsedag plutonics which have a
relation of hot-hot contact. It has been evaluated that the data such as the groundmass inclusions (sieve
texture) at the edges of plagioclase phenocrystals, plagioclase inclusions within sanidine phenocrystals
and bladed biotite minerals show a homogeneous mixing of two magmas with different compositions.

Alteration zones include propylitic/sericitic and argillic type alterations and mineralizations
(veins of 5-10 cm Pb-Zn, mm-20 cm tourmaline-quartz and 30-100 cm barite) however they were not
separated by sharp boundaries. Phyllosilicate/clay minerals (kaolinite, illite, smectite, chlorite, I-S, C-S
and pyrophyllite), oxides and hydroxides (hematite and goethite), sulphides (galenite, sphalerite, pyrite,
chalcopyrite, molybdenite and covellite), carbonates (calcite, dolomite, malachite and azurite), sulphates
(barite, alunite and jarosite), phosphates (goyazite) and silica (quartz and opal-CT) minerals were
developed in the Késedag syenite and Karatag volcanites dependent upon the hydrothermal alteration.

Karatas volcanites in alkaline character have a compositional range of basaltic trachyandesite
and trachyandesite to trachyte and a trend of fractional crystallization. Y/Nb-Zr/Nb values point out a
crustal contamination and an enriched mantle source and, Rb/Y-Nb/Yb ratios imply usually subduction
zone richness or crustal contamination. The contents of Th/Yb-Ta/Yb, La/Sm-La and La/Yb-Zr/Nb suggest
that magmatics are formed of a magma which has approximately OIB composition, but particularly
modified by upper continental crust in decreasing of partial melting degree.

I-S minerals are richer than kaolinites in REE, and trace element and especially REE content of
the clay minerals enable a geochemical indicator in discriminating the origin rocks. Cr, As, Sr and Ga in
the kaolinite, I-S and pyrophyllite, V, Cu and Cs in the I-S derived from volcanites; and Pb, Zn, W, Mo,
As, Sb, Be, Ag, Rb, Cs, Tl and Ga in the I-S derived from plutonics are elements which are added into
system and/or caused a relative enrichment in the parent rock by hydrothermal solutions

The results of the O-H stable isotopes of clay minerals indicate that hydrothermal flows are
mainly of magmatic origin. The age of alteration was determined to be 38.0+0.9 Ma based on K/Ar
radiometric dating from alunite mineral.

The mass balance calculations happened in the unaltered magmatic rocks by hydrothermal
alteration were investigated by using the immobile elements (TiO, and Nb) method and, it has been found
that net mass loss are of 30.29 wt.% in the Karatas volcanites and of 66.93 wt.% in the Késedag syenite.



The greatest mass loss was registered for ALO; in the magmatics; as to mass gain, it is determined in
Fe;O; and Na,O of volcanics and syenites, respectively. The maximum mass loss in the trace elements is
of Sr in the volcanics and As in the syenites. The maximum mass gain is represented by Ba in both
volcanics and syenites. Losses and gains are generally balanced by participating in the structures of clay
minerals and of other neoformation minerals, respectively
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