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Bu ¢alismanin amaci, Sarkikaraagag (Isparta) ve Hiiyiik (Konya) bolgelerinde yaklagik 322 km? lik bir alani
kapsayan Paleozoik yash metamorfik kayaclar icerisindeki baritlerin yan kayaglari, yataklanma sekilleri, mineral
toplulugu, stvi kapanim verileri, kiikiirt ve stronsiyum oranlarindan yararlanarak cevher olusturan ¢ozeltilerin
kokenlerini belirlemektir.

Orta Toroslar’da KB-GD uzanimli Sultandag Masifindeki Paleozoyik metamorfik kayalarda ekonomik ve
bilimsel bakimdan 6neme sahip olan barit cevherlesmeleri bulunur. Sultandag Masifi, esas olarak Alt (?)-Orta
Kambriyen’den Ust Karbonifer-Ust Permiyen’e kadar de@isen yas araliginda litostratigrafi birimlerinden
meydana gelir. Calisma sahasinda yiizeyleyen kayaclarin esasini Kambriyen-Devoniyen yasli Sultandede
formasyonu ve igerisindeki Caltepe kristalize kiregtasi ve dolomitik kiregtasi, Cavustepe yumrulu kiregtasi ve
kalksist, Gokderebasi kuvarziti, Belyakasi mermeri ve Dikenlipiar kiregtast {iyeleri olusturur. Sultandede
formasyonunun epimetamorfik kayaglari; seyl, sleyt, metakumtasi, metasilttasi, serizit-klorit gist, kuvars-
muskovit sist ve fillitden meydana gelir. Sultandag Masifinin kayaglar1 Kaledoniyen ve Hersiniyen Orojenezleri
sirasinda diisiik dereceli yesil sist metamorfizmasindan etkilenmis ve deformasyona ugramistir. Sultandede
formasyonu tizerine agisal uyumsuz olarak Jura-Kretase yasli Hacialabaz formasyonu gelir. Kretase yash dolerit
dayklar1 da biitiin birimleri keser. Sultandede formasyonunun epimetamorfik kayalart ve ona ait Caltepe kirectast
ve dolomitik kirectast ve Cavustepe kalksist iiyeleri, barit ve siilfidli mineraller bakimmdan zengindir. Barit
cevherlesmesi, kivrim kanatlar1 lizerinde ve tabakalanma yiizeylerindeki kiriklar icerisinde genellikle damar,
mercek ve stratiform olarak olusmaktadir. Hiiyiik bolgesindeki barit yataklari, pirit, kalsit, kuvars, dolomit,
siderit, ankerit, serizit, klorit ve muskovitten meydana gelen bir mineral parajenezi igerir. Sarkikaraaga¢ barit
yataklari, galen, kalkopirit, pirit, sfalerit, tetraedrit, dijenit ve bornit igeren siilfidlerin varligi ile Hiiyiik
sahasindaki baritlerden farklidir. Kalsit, kuvars, dolomit, siderit, ankerit ve klorit gang mineralleri olarak
Sarkikaraagag¢ sahasinda bulunur.

Caligma sahasindaki yatak ve zuhurlardan derlenen barit 6rnekleri iizerinde sivi kapanim dl¢timleri, Katholieke
Universitesi Leuven (Belgika) laboratuarinda yapilmustir. Stvi kapanimlari mikrotermometrik dlgiimleri, 600°C
1sitma ve -196°C donma evreli Linkam CI93-LNP kullanilarak iki yiizii parlatilmis barit kesitleri {izerinde
gerceklestirilmistir. Kiikiirt izotop analizleri, Queensland Universitesi Brisbane (Avustralya) Durayli izotop
Laboratuarinda devamli akisli izotop orani kiitle spektrometresinde (EA-CF-IRMS) yapilmistir. Stronsiyum
izotop dl¢iimleri, Queensland Universitesi Brisbane (Avustralya) Radyojenik izotop Laboratuarinda Fisons-VG-
Micromass 54-30 Sektor ¢ok kollektorlii kiitle spektrometresinde gergeklestirilmistir.

Baritlerde dlciilen sivi kapanim verileri, minerallesen eriyigin yliksek tuzluluga (%10-16 NaCl eq.) ve 70-155°C
arasinda homojenlesme sicakliklarina sahip oldugunu belirtir. Hiiyiik baritleri igin 8**S degerleri; %o 24.9’den %o
30.2°ye, Sarkikaraagag baritleri i¢inde; %o 23.5’den %o 30.4’e degisir. Baritin kiikiirt izotop bilesimleri, kiikiirdiin
olasilikla Kambriyen deniz suyundan tiiredigini belirtir. Stronsiyum izotop oranlari, Hilyiik baritleri igin 0.7093
ve 0.7099 arasinda, Sarkikaraagag baritleri i¢in 0.7105 ve 0.7175 arasinda degisir. Sarkikaraagag baritleri, Hiiyiik
baritleri ve Kambriyen deniz suyundan daha radyojeniktir. *’Sr/*Sr izotoplarindaki degisim, iki farkli kaynak ile
meteorik ve/veya deniz sularmin etkilesimini belirtir: (1) Paleozoik temeldeki metamorfik kirintili yan kayaglar
ve (2) Kambriyen karbonatlari. Yataklanma sekilleri, mineral birlikleri, iz element igerikleri, sivi kapanim
verileri ve ¥St/*Sr izotop oranlari, baritin Paleozoik temeldeki metaklastik ve karbonatl yan kayaglar ile
etkilesmis ve hidrotermal olarak gomiilii intriizyon ile iliskili olabilen, meteorik ve/veya deniz sularindan
¢okelmis oldugunu belirtir. Barit ¢okelimi, kismen Mississippi Vadisi tipi yataklanmaya da benzerlik gosterir.
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Abstract

The aim of this study is to reveal the sources with responsible for ore-forming solutions by means of host rocks,
deposition forms, mineral assemblages, fluid inclusions data, and sulfur and strontium isotope ratios of barites
in Paleozoic metamorphic rocks in the region of approximately 322 km? in the Sarkikaraagac (Isparta) and
Hiiyiik (Konya) regions.

Significant barite deposits are located in Paleozoic metamorphic host rocks in the NW-SE trending Sultandag
Massif of the Central Taurus region. The Sultandag Massif consists of essentially formations from Lower (?)-
Middle Cambrian to Upper Carboniferous-Upper Permian ages. The majority of the rocks exposed in the
studied area belong to the Cambrian-Devonian Sultandede formation and members of the Caltepe crystallized
limestone and dolomitic limestone, Cavustepe nodular limestone and calcshist, Gékderebasi quartzite, Belyakasi
marble, and Dikenlipinar limestone. The epimetamorphic rocks of Sultandede formation consist of shale, slate,
metasandstone, metasiltstone, sericite-chlorite schist, quartz-muscovite schist, and phyllite. The rocks of
Sultandag Massif have been deformed and affected by very low grade greenschsist metamorphism during
Caledonian and Hercynian times. The Jurassic-Cretaceous Hacialabaz formation unconformably rests on the
Sultandede formation. The Cretaceous dolerite dykes cut across these units. Epimetamorphic rocks of the
Sultandede formation and its Caltepe recrystallized limestone and dolomite and Cavustepe calcschist members
are strongly mineralized with respect to barite and sulfide minerals. The barite mineralization is generally
formed as vein, lens and stratiform within fractures and on fold flanks and layering planes. The barite deposits
in Hiiyiik district include a mineral paragenesis consisting of pyrite, calcite, quartz, dolomite, siderite, ankerite,
sericite, chlorite, and muscovite. The Sarkikaraaga¢ barite deposits differ from the Hiiyiik barites with the
presence of sulfides including galena, chalcopyrite, pyrite, sphalerite, tetrahedrite, digenite, and bornite.
Calcide, quartz, dolomite, siderite, ankerite, and chloride occur as gangue minerals in the Sarkikaraagag area.

Fluid inclusion measurements on barite samples collected from different locations in the study area were
performed in the laboratory of Katholieke University Leuven, Belgium. Fluid inclusion microthermometric
measurements were made on doubly polished barite sections using a Linkam CI93-LNP, with 600°C heating and
-196°C freezing stage. S isotope analyses were performed on the continuous flow isotope ratio mass
spectrometer ((EA-CF-IRMS) in the Stable Isotope Laboratory at the University of Queensland, Australia. For
Sr isotope analyses, Sr isotopic ratios were measured on a Fisons-VG-Micromass 54-30 Sector multicollector
mass spectrometer in the Radiogenic Isotope Laboratory at the same university.

Fluid inclusion data from the barites indicate that the mineralizing fluid had high salinity (10-16 wt. % NaCl
eq.), with homogenization temperatures between 70-155°C. The &S values range from 24.9 to 30.2 per mil for
Hiiyiik barites and from 23.5 to 30.4 per mil for Sarkikaraagag¢ barites. The sulfur isotope composition of barite
indicates that sulfur probably derived from Cambrian seawater. The strontium isotope ratios vary between
0.7093 and 0.7099, and between 0.7105 and 0.7175 for Hiiyiik and Sarkikaraaga¢ barites, respectively.
Sarkikaraagag barites are significantly more radiogenic than Hiiyiik barites and the Cambrian seawater. The
variation in “’Sr/*’Sr indicates interaction of meteoric and/or marine water with two different sources: (1)
metamorphic clastic host rocks in the Paleozoic basement, and (2) Cambrian carbonates. Deposition forms,
mineral assemblages, fluid inclusion data, and *’Sr/*’Sr isotope ratios indicate that the barite precipitated from
meteoric and/or marine water hydrothermally that may be related to a buried intrusion and interacted with
metaclastic and carbonated host rocks in the Paleozoic basement. The barite deposit shows partial similarity to
Mississippi Valley-type deposition.
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