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Orta Toroslar'da genellikle farkli stratigrafik birliklerin degisik yastaki kiregtaglan igerisinde cogunlukla epijenetik ve yer yer onlart ornatarak
yataklanmis, fakat bazi yazarlarca bir kisim yataklarin da sedimanter oldugu ileri siiriilen ¢ok sayida Zn-Pb cevherlesmesi bulunur. Bunlar bati-

dan doguya dogru; Cariksaraylar (Sarkikaraagag - Isparta), Karalar (Gazipasa - Antalya), Goktepe (Ermenek - Konya), Ortakonus (Anamur -
icel), Tekneli (Camard: - Nigde), Bolkardag - Ulukisla - Ciftehan (Nigde) ve Yahyali (Kayseri) yataklaridir.

Bu cevherlesmelerden alman siilfid minerallerinin yapisindaki 6*'S degerléri galen érneklerinde % 0 -2.7 ile +13.9 araliginda, sfaleritlerde %
0 -7.1 ile +9.8 arasinda degisen degerlerdedir. Negatif degerlikli 6rnekler Goktepe (Ermenek-Konya) yoresi cevherlesmelerinde ortaya ¢ikarken,
Orta Toroslar'da bulunan diger yataklarda 5%S degerlerinin pozitif oldugu belirlenmistir.

Yataklarin gerek galen ve gerekse sfalerit drneklerinin 5*'S degerlerinin oldukga dar bir araliga diistiikleri belirlenmistir. Bu izotopsal bilesim
oranlan; yataklarmn diger kaynaklardan gelen eriyiklerle karismis ve onlann *S ve S izotoplarindan da etkilenen magmatik-hidrotermal eriyik-
lerden sekillenmis olabilecegini gostermektedir.

Anahtar Kelimeler: Orta Toros, Zn-Pb yataklan , S*” izotop oranlari, koken.
Abstract

A number of zinc-lead deposits occur in different aged limestones belonging to the various stratigraphical units of the Middle Taurus Belt.
They are mostly epigenetic ores and sometimes formed by limestone replacement. However, some authors also assume that the origin of some
deposits is sedimentary. From west to east, these deposits are Cariksaraylar (Sarkikaraagag - Isparta), Karalar (Gazipasa - Antalya), Goktepe
(Ermenek - Konya), Ortakonus (Anamur - Icel), Tekneli (Camard: - Nigde), Bolkardag - Ulukisla - Ciftehan (Nigde) and Yahyali (Kayseri) ores.
Range 0f634S values in sulfide minerals collected from ore deposits vary in the galenas and sphalerites, from 0 -2.7 to +13.9 % and from 0-7.1
% to +9.8 respectively. While Goktepe (Ermenek-Konya) deposits show negative values ofh”S, the other deposits of Middle Taurus have positive
h"S values. The @S values ofsulfides of the ore deposits fall in a narrow range. These isotopic compositions suggest that the Middle Taurus zinc-
lead deposits have been derived from magmatic-hydrothermal sources possibly having mixed with some other fluids of different origin and influ-
enced by theii™'S and’-S isotopes.

Key Words: Middle Taurus, Zn-Pb deposits, S°*7 isotope ratios, origin.

GIRIS

Orta Toroslar'da bilinen ve isletilen ¢ok sayida
siilfidli ve karbonatli Pb - Zn yataklarinin varligi
yillardir bilinmektedir (Sekil 1). Pb - Zn yatak ve
zuhurlar1 uzun yillardan beri yerli ve yabanci bir
¢ok bilim adami tarafindan da arastirilmistir. Bu

mu ve mineral yapilar1 da goéz Oniine alinarak
sinsedimanter oldugu belirtilmistir (Striebel, 1965;
Blumel, 1965; Sadiklar, 1978; Ayhan, 1979, 1981,
1982 ve Copuroglu, 1994). Aym yatak Petrascheck
(1955; 1967)'e gore ise hidrotermal-metasomatik
olarak yorumlanmustir.

arastirmalarin sonuglari da c¢esitli makalelerin
konusu olmus ve yataklarin kokeni hakkinda cok
farkli gorlsler ortaya ¢ikmustir.

Onceki caligmalarda, Cariksaraylar
(Sarkikaraagag - Isparta) zuhuru igin hidrotermal-
mezotermal (Cengiz ve Kuscu, 1993), Karalar
(Gazipasa - Antalya) cevherlesmesinin olusumu
icin yatagin mineral parajenezi, stratigrafik konu-

Goktepe (Ermenek - Konya) bolgesi Pb-Zn
zuhurlart i¢in epijenetik, kismen Mississippi Vadisi
Tipi, hidrotermal-metasomatik (Kuscu, 1984, 1985
a ve b) ve Ortakonus (Anamur - icel) Pb-Zn
yataginin hidrotermal-epijenetik olusumlu oldugu
ileri siirilmustiir (Kovenko, 1946; Previtali, 1967).

Bolkardagi - Ulukisla - Ciftehan (Nigde) yatagi
Kampaniyen sonrasi - Alt Eosen yasli Horoz gran-



itine bagl hidrotermal-metasomatik (Calapkulu,
1979, 1980; Sisman ve Senocak 1981; Cevikbas,
1991), Yahyali (Kayseri) yoresinde bulunan siil-
fidli cevherlesmelerin olasilikla Eosen yash ve
hidrotermal kokenli, Tekneli (Camardi - Nigde)
yataklarin da birincil olusumunun asidik magma-
tizma ile ilgili hidrotermal siireclerle meydana
geldigi belirtilir (Imreh, 1965).

Bu arastirmadan amag, Orta Toroslar'm farkli
cografik kesimlerinde bulunan Pb-Zn yataklarinin

5-°S degerlerinin saptanarak kokenlerinin yorum-
lanmasidir. Bu amag i¢in Orta Toroslar'da bulunan
asagida isimleri ve bulundugu bolgeler olan yatak-
lardan galen ve sfalerit ornekleri toplanmugtir.

Galen ve sfalerit 6rnekleri binokiilerde secil-
erek konsantre bir sekle getirilmis ve hazirlanan
ornekler Geochron laboratuarlarinda (ABD) analiz
edilmiglerdir. Elde edilen analiz sonuclar1 yorumla-

KUSGU - CENGIZ

narak yataklarin kokenine yaklasimlarda bulunul-
mustur.

Ornekler asagidaki yatak ve zuhurlardan der-
lenmistir.

- Cariksaraylar (Sarkikaraagag - Isparta) Ba-Pb
- Karalar (Gazipasa - Antalya) Ba-Pb
- Goktepe (Ermenek - Konya) Pb-Zn
a - Saripmar
b - Cukurbag
¢ - Muzvadi
d - Berem zuhurlan
- Ortakonus (Anamur - igel) Pb-Zn
- Tekneli (Camard1 - Nigde) Zn-Pb
- Bolkardag1 - Ulukisla - Ciftehan (Nigde)
Pb-Zn
- Delikkaya - Yahyali (Kayseri) Zn-Pb
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Sekil 1. Toroslarda birliklere gore (Ozgiil, 1983) Zn-Pb yatak ve zuhurlarmmn dagilimi.

Figure I. According to units (Ozgiil, 1983), extensions of Zn-Pb mineralizations in the Central Taurus

region.

1 - Cariksaraylar (Sarkikaraagac-Isparta) Ba-Pb
cevherlesmesi

2 - Karalar (Gazipasa-Antalya) Ba-Pb
cevherlesmesi

3 - Goktepe (Ermenek-Konya) Pb-Zn
cevherlesmesi

4 - Ortakonus (Anamur-icel) Pb-Zn cevherlesmesi
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5 - Tekneli (Camardi-Nigde) Zn-Pb cevherlesmesi

6 - Bolkardagi-Ulukisla-Ciftehan (Nigde) Pb-Zn
cevherlesmesi

7 - Delikkaya-Yahyali (Kayseri) Zn-Pb
cevherlesmesi

e Yerlesim Yerleri A.  Zn-Pb Yataklar
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YATAKLARIN JEOLOJISI

Makaleye konu olan Pb-Zn yataklarinin jeolojik
konumlari, onceki calismalardan yararlanilarak
hazirlanmistir. Yataklar Orta Toros kusaginda bulu-
nan birliklerin farkli diizeylerinde bulunurlar.
Toroslar'da yer alan Pb-Zn yataklarinin cografik
konumu ve birliklere gore dagilimi verilmistir
(Sekil 1-2-3). Ayrica yataklarin jeolojisi de asagi-
da ayn ayn batidan doguya dogru Ozetlenmistir
(Cizelge 1).

Cariksaraylar (Sarkikaraagac-Isparta)

Ba-Pb cevherlesmeleri

Sarkikaraaga¢c - Cariksaraylar yoresinde
Paleozoyik'ten - Senozoyik'e kadar degisik yash
kaya birimleri bulunur. Temelde Geyikdagi bir-
ligine ait olan Subasi ve Kocakizil kiregtasi tiyeler-
ine ayirtlanmis Paleozoyik yash Sultandede for-
masyonu, onun lzerinde de acisal uyumsuz olarak
Mesozoyik yashi Hacialabaz formasyonu yer alir.
Bolgede KB-GD dogrultusunda km'lerce uzanan
lateritlesmis doleritler muhtemelen Kretase (?)
oncesi yasghdirlar. Cariksaraylar'da KB - GD
dogrultusunda uzanan kursunlu barit cevher-
lesmeleri, Paleozoik yash Sultandede formasy-
onunun icerisindeki metasedimentler, kalksistler,
Subagi tliyesindeki dolomitler ile kirectaglarina ve
bu birimlerin dokanaklarma epijenetik olarak
damar, mercek ve katmansi sekillerde yer-
lesmislerdir.

Paraj enezde birincil olarak barit, sfalerit, galen,
kalkopirit, pirit ve tetraedrit mineralleri, oksidasy-
on ve sementasyon lriini olarak kalkosin-kovel-
lin, neodijenit, sertlizit-anglezit, limonit, malakit ve
azurit mineralleri ile gang olarak da Kkalsit,
dolomit, siderit ve kuvars bulunur. Yan kayaclarda
silislesme,  ankeritlesme,  sideritlesme  ve
dolomitlesmenin gelistigi belirlenmistir. Yatagin
incelenen oOzellikleriyle hidrotermal-mezotermal
bir yatak oldugu bildirilir (Cengiz ve Kusgu, 1993).

Karalar (Gazipasa - Antalya) Ba-Pb cevher-
lesmeleri

Bu cevherlesmeler Alanya Masifi igerisinde
bulunmaktadir. Ba-Pb cevherleri Alt Permiyen -
Triyas yasli kismen dolomitlesmis kirectaslarmda
bulunmaktadir.

Yatagin mineral parajenezi galenit, barit, pirit,
kalkopirit, sfalerit ve fahlerzden olusmustur.

Kuvars, dolomit ve kalsit yatakta bulunan gang
mineralleridir. Cevher damarlari 2 m kalinliginda,
100 m uzanima sahip kirik, catlak ve fay dolgusu
biciminde damarlar halinde gortiliirken, sedimanter
yapil1 baritlerin varligi da savunulmaktadir.

Yatakla ilgili olarak hidrotermal-metasomatik
olusumu savunan yazarlar (Petrascheck, 1955,
1967; Barutoglu, 1942; Danisman ve Cebeci, 1945;
Zenginoglu, 1945) oldugu gibi sinsedimanter
kokenli oldugunu savunan arastirmacilar da vardir
(Striebel, 1965; Blumel, 1965; Sadiklar, 1978;
Ayhan, 1979, 1981, 1982; Copuroglu, 1994).

Goktepe (Ermenek - Konya) Pb-Zn Zuhuru

Goktepe bucaginin batisi, glineyi ve kuzey-
batisinda bulunan ¢ok sayidaki Pb-Zn zuhurlar
Aladag birligine ait Permiyen'den Jura'ya degisen
yaslarda farkli formasyonlara ait kirectasi ve
dolomitlere epijenetik olarak damar, stokverk ve
katmansi sekilde yerlesmislerdir.

Sfalerit, galen, pirit, markazit, fluorit, kuvars,
kalsit, dolomit ve cok az baritten olusan basit bir
paraj eneze sahip olan yataklarin yan kayaclarmda
dolomitlesme, silislesme ve kalsitlesme belirlen-
mistir. Yataklarin farkli kdkenli hidrotermal eriyik-
lerden kaynaklanmis yer yer metasomatik cevher-
lesmeler oldugu bildirilir (Kuscu, 1985a).

Ortakonus (Anamur - Icel) Pb-Zn Yatag

Cevher Kas serisi adi verilen Ust Triyas-
Kretase yaslh masif kirectasi, dolomit sinirlarinda
yer alir. Yatakta galen, sfalerit, pirit, markazit,
hematit, kuvars, dolomit, kalsit ve barit parajenezi
bulunur. Genellikle damar seklinde yataklanmig
cevherlesmelerin, epijenetik yerlesimli ve diisiik
1s1i eriyiklerden kaynaklandigi belirtilir (Blumel,
1965; Previtah, 1967; Kovenko, 1946). Ayhan
(1983)'a gore ise Aladag Birliginin Ust Triyas -
Jura yash karbonath kayaglan igerisinde damar ve
tabaka sekilli olarak yer aldig1 belirlenmistir.

Bolkardagi- Ulukisla-Ciftehan (Nigde) Pb-Zn
Yatag

Bu bolgede yer alan Pb-Zn yataklari, Permiyen-
Kretase yasli Bolkardagi mermerlerinin olustur-
dugu antiklinalin kuzey kanadinda yogunlagmustir.
Bu cevherlesmelerin Horoz granodiyoritinden kay-
naklanan magmatik eriyik aktivitelerinin sonucun-
da olustuklar1 belirtilir (Calapkulu, 1979).
Karincadag kursun-cinko-bakir cevherlesmesi
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damarlar halinde kirik sistemleri icinde yer-
lesmistir.

Cevher paraj enezinde sfalerit, galenit, pirit,
pirotin, markazit, kalkopiritten olugsan opak miner-
aller ve kuvars, kalsit, serisit ve kloritten olusan
gang izlenmistir (Cevikbag, 1991). Yine bolgede
polimetalik hidrotermal-skarn tiirii Pb, Zn, Cu, Ag,
Au, Mo gibi elementlerin yaninda, Cr, Ni ve Co
elementlerinin de birlikte mineral toplulugu olus-
turmalar1 ilgi cekicidir. Biiyiik olasilikla ayr
kokenli olan bu elementlerin bir arada bulunmasi

ALADAG BIRLIGi (Ozgiil, 1983)
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hidrotermal sivilarin carpisma sirasinda olusan
Madenkdy ofiyolitli melanj icerisinde dolasimina
baghdir (Calapkulu, 1979; Cevikbas, 1991).

Tekneli (Camardi-Nigde) Zn-Pb Yatag:

Bolgede  bulunan Zn-Pb cevherlesmelerinden
Tekneli yatagi, Tekneli pmnarinin hemen yakininda
baslar ve Tekneli antiklinoryumunun eksen dogrul-
tusuna uygun olarak kuzeye dogru uzanir. Tekneli
cevherlesmesi, Siyah Aladag Napi'nda, Ust
Permiyen yashi Zindandere formasyonunun
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Sekil 2. Geyikdag: ve Alanya Birliklerinde yer alan Ba-Pb cevherleri.
Figure 2. Ba-Pb mineralizations in the Geyikdag and Alanya Unilts.
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Mizziali kirectaglart icinde genellikle mercek sek-
linde yer alir. Cevherlesme dogrultulart kivrim
eksen diizlemlerine paralel konumdadir. Ayrica
cevher kiviim eksen diizlemleri boyunca gelisen
faylarin  olusturdugu uygun ortamlarda da
¢okelmistir.

Cevherlesmenin parajenezinde sfalerit, pirit,
markazit, galen, barit ve fluorit belirlenmistir.
Tekneli yoresindeki Horoz granodiyoritinin
olasilikla cevherin kaynagi oldugu disiiniiltir. Eren
ve digerleri (1993), cevherlesmenin hidrotermal

GEYIKDAGI BIRLIGI (Ozgiil, 1983)
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kokenli ve naplasmanm son donemlerinden
itibaren Erken Miyosen'de meydana gelmis ola-
bilecegini savunurlar. Cevherlesmelerin Permo-
Karbonifer'den Ust Kretase'ye kadar her strati-
grafik seviyede bulunabildigini belirten Imreh
(1965), silfidli cevherlesmelerin bolgede mag-
matik faaliyetler olmasa bile Paleojen yash
(muhtemelen Eosen) ve hidrotermal orijinli
oldugunu kabul eder.

ALANYA BIRLIGI (Ozgiil, 1983)
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Sekil 3. Aladag ve Bolkardag: Birliklerinde yer alan Pb-Zn ve Zn-Pb cevherleri.
Figure 3. Pb-Zn and Zn-Pb mineralizations in the Aladag and Bolkardag Units.
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Cizelge 1: Toroslar’da yer alan Ba-Pb-Zn yatak ve zuhurlarinin genel 6zellikleri.

Table 1. General properties of occurrences and deposits Ba-Pb-Zn in the Taurus region.
G: Gorundr rezerv, M: Muhtemel rezerv, MK:Mimkiin rezerv.

Yatak Adi Yan Kayaci Yan Kayacin |Yatakianma $ekli |Birincll Mineraller |lkincil Mineraller  |Gang Mineralleri |Tendr (%) |Rezerv (Ton) Kokeni
Yas!
Cariksaraylar Kiregtag!, kalksist, |Kambriyen- Damar, mercek, Galen, sfalerit, Seruzit-anglezit, Kalsit, kuvars, 90.91 BaSO,(2 159 852 (G-M) Hidrotermal

arsenopirit (?)

(Sarkikaraagag- |sist Devoniyen katmansi kalkopirit, pirit, limonit, gétit, dolomit, siderit, (Cengiz ve Kuscu,
Isparta) Ba-Pb tetraedrit, kalkosin  |malakit-azurit, ankerit, klorit 1993)
kovellin, dijenit
Karalar Kiregtasi, dolomit, |Alt Permiyen- |Katman, kirik ve Galen, barit, sfalerit, |Seruzit-anglezit, Kuvars, dolomit, |89.79 BaSO,|642264 (G-M-MK) |Hidrotermal-
(Gazipaga-Antalya) [dolomitik kiregtasi, |Triyas catlak dolgusu pirit, kalkopirirt, azurit-malakit, gétit, |kalsit 138 755 (G-M) metasomatik,
Ba-Pb sist fahlerz, kovellin lepidokrozit 78 900 (G-M-MK) (Petrascheck,
1955,1967);
Sedimanter
(Stribel,1965;
Copuroglu, 1994)
Goktepe Mizziali kiregtasi, |Ust Permiyen |Damar, saginimli, Stalerit, galenit, pirit, |Hematit, limonit Dolomit, kalsit, -- - Mississippi Vadisi
(Ermenek-Konya) |oolitik kirectas!, Alt-Orta-Ust  |stratabound ve markazit smitsonit, serizit, kuvars, fluorit, barit Tipine benzer,
Pb-Zn dolomitik kiregtasi |Triyas-Jura stokverk hidrozinkit, anglezit epijenetikhidrotermal
-metasomatik
(Kuscu, 1984)
Ortakonus Kiregtagi-dolomit, |Kretase- Jura- [Mercek, damarve |Galen, ¢inkoblend, |Hematit, seriizit, Kuvars, dolomit, 28 Zn 70 000 Epijenetik (Previtali,
(Anamur-igel) kiregtasi Ust Triyas tabaka pirit, markazit smitsonit, anglezit, |kalsit, barit 22 Pb 1967;Blumel, 1965),
Pb-Zn plumbojarosit hidrotermal-
metasomatik (Imreh,
1965), sedimanter
(Sadiklar, 1978)
Aladag Masif kiregtagi ve |Ust Permiyen [Agsal damarli Galen, pirit, sfalerit, |Smitsonit, limonit, |Kalsit, aragonit, 3.53-7.70 Pb {13 000 (M-MK) Hidrotermal
(Yahyal-Kayseri) (tabakal kiregtast |Jura kalkopirit, tetraedrit, [hidrozinkit, hematit, |dolomit, kil 25.70-30 Zn |10 500 (M-MK) (Imreh,1965), Eren
(Camardi-Nigde) enarjit, pirotin, serlizit, hemimorfit, |mineralleri, opal, |1 Pb, 35 Zn |250 000 (G) ve di§.1993), Cevrim
Zn-Pb markazit malakit azurit, siderit, ankerit, 450 000 (M) (1984), Miller
jarosit, anglezit barit 300 000 (MK) (1982)
Bolkardag Bolkardag Permiyen- Karst ve gatlaklarda|Pirit, sfalerit, - Kuvars, kalsit, 5.40 Pb 113 720 (G) Epijenetik (Sisman
(Ulukisla-Nigde) |mermerleri ve Kretase kalkopirit, galen, serisit, klorit 4.70Zn 170 580 (M) ve Senocak, 1981;
Pb-Zn kiregtagi pirotit, molibdenit, 33.5gr/t Ag |284 300 Calapkulu,1980;
fahlerz, markazit, 10.4 gr/t Au |(Toplam) Gevikbas, 1991),

sedimanter
(Sadiklar, 1978),
hidrotermal
Metasomatik (Imreh,
1965)

G: Gorin(r rezerv, M:

Muhtemel rezerv, MK:MUmkin rezerv.

ZI9N3J - NHSNH



KARBONATLI KAYAGLARA BAGLI ORTA TOROSLAR Zn-Pb CEVHER. KUK. iZOTOPLARI INCELENMESI

Delikkaya - Yahyah (Kayseri) Zn-Pb Yatag:

Bu cevherlesme, Cobandag Napi'nin Jura yash
Alagol formasyonu icindeki tabakali kirectasi ile
masif kirectaslarmda yer alir. Cevherlesmeler,
biitiintyle tektonik kontrolliidiir, damar ve agsal
damarlar bigiminde yataklanmiglardir. Delikkaya
yataginda kiiciik boyutlu faylarda tilkemizin en
biiylik oksit-karbonat tipteki Zn-Pb yataklar1 da
gelismistir.

Damarlarda galen, 'sfalerit, pirit, markazit,
tetraedrit, enarjit ve pirotin mineralleri belirlen-
mistir. Gang mineralleri de kalsit, aragonit,
dolomit, kalsedon, opal, siderit, ankerit, barit ve kil
minerallerinden olusur.

Aladaglar'm kuzeyinde, Yahyal istifi altindaki
granitoidlerin varhigina isaret edilerek Paleosen
yasli bu granitoidin kirectaslart ile skarn tipte
manyetit yataklari olusturdugu ve Aladag yoresi
Zn-Pb yataklarinin da bu asidik magmaya baglan-
masinin en gergekci yol oldugu one siiriilmistiir
(Oygiir, 1986). Ayrica Ayhan ve digerleri (1984),
Miiller (1982), Cevrim (1984) ile Cevrim ve diger-
leri (1986) de bolgede yaptiklari c¢alismalarda;
cevherlesmelerin  YularikOy granitoidine baglh
olarak hidrotermal olustuklarini savunmuslardir.

8’‘S 1ZOTOP INCELEMESI
Analiz Sonuclan

Kiikiirt izotoplar1 jeokimyasi incelemelerinde
analiz sonuglar1 S™S (%o0) degerleri biciminde
ifade edilmekte ve

(34,/34.);..._(34,/34)

standart

5%S= *10°

(**S/**S)standart

seklinde tanimlanmaktadir. Bu ifade 6rnek iginde-
ki**S/**S oranimnin bir standart maddeninkine gore
%o cinsinden farkliligini gostermekte olup,
Canyon Diablo Meteoriti icindeki Troilit (FeS)
fazimin (CDT) yaygin bir sekilde standart olarak
kullanildig1 goriilmektedir.

Orta Toroslar'da farkli bolgelerde bulunan siil-
fidli Pb-Zn yatak ve zuhurlarindan 15 tanesinden
galen ve sfalerit Ornekleri derlenmistir. Bunlardan
3 tanesi Tekneli, Yahyali ve Bolkardag yoresindeki
Pb-Zn yataklarindan alinmig laboratuar Ornek-
lerinden, digerleri ise dogrudan Ornekleme ile

araziden alinmustir. Orneklerin 7 tanesi galen, diger
8 tanesi ise sfaleritlerden secilmistir.

Elde edilen analiz sonuglarinda sfaleritlerin
5**S oranlarinin -8.0 ile +9.8 arasinda bulundugu
saptanmugtir (Cizelge 2). Ancak negatif degerli
8’‘S oranlan Ermenek - Goktepe yoresi sfalerit-
lerin de ortaya cikmustir. Diger tiim yataklarda poz-
itif degerli 8°*S oranlar belirlenmistir.

Galenlerin 8°*S oranlarmm -12.5 ile +13.9
arasinda dagilim gosterdigi gorulmustir. Yine
negatif degerli S’*S oranlarmin Ermenek -
Goktepe yoresi galenlerinde ortaya ¢iktigi belirlen-
mistir. Oysa diger yataklarin galenlerinde 8°*S
oranlar1 pozitif degerli olarak gozlenmektedir

(Cizelge 2).

Cizelge 2. Toroslar'daki Pb - Zn yatak ve
zuhurlarindaki galen ve sfaleritlerde 6lciilen 8°*S
izotop degerleri.

Table 2. $'S isotope values measured in gale-
nas and sphalerites within the Pb-Zn deposits of
Taurus. :

Yatak Adi OrnekNo | 'S (CDT)
Galen | Sfalerit
Dikmen Ocag1 DT-6 +13.9
(Sarkikaraagag - Isparta)
Cukurbag CZ-2 -27 -
(Ermenek - Konya)
Cukurbag MK-1 -11.6 --
(Ermenek - Konya)
Muzvadi MUP-9 | -125 -
(Ermenek - Konya) MUP-6 -7.1
Saripinar CT-5 - 44 -
(Ermenek - Konya) CT-6 -- +7.6
SZ-8 +73
Berem BZ-13 - -8.0
(Ermenek - Konya)
Karalar GK +46 | +98
(Gazipa®a - Antalya)
Ortakonu® OR-A +1.1 --
(Anamur - Igel)
Tekneli T-1 - +9.2
(Camard: - Nigde)
Bolkardag — Ulukisla - BUC-1 +3.9
Ciftehan (Nigde)
Yahyali KY-2 +94
(Kayseri)
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Ermenek - Goktepe yoOresi ayri tutuldugunda
Orta Toroslar'da analizi yapilan diger yataklardaki
sfaleritlerin S**S izotop oranlarinin +3.9 ile +9.8
arasinda oldugu, galenlerin 5°*S izotop oranlarinin

ey

+1.1 ile +13.9 arasinda degistigi saptanmustir.

Sonuglarin bu sekilde irdelenmesiyle, Ermenek
- Goktepe yoresi Pb - Zn zuhur ve yataklarinda
galenlerin 8°‘S degerlerinin -12.6 ile -2.7 ve sfa-
leritlerin 5**S degerleri -8.0 ile +7.6 arasinda
degistigi saptanmustir (Cizelge 3).

Bilindigi gibi S**S %o degerleri meteoritlerde
sifir ve sifira yakin magmatik kokenli siilfidlerde
genellikle -10 ile +10 arasinda sedimanter siilfi-
dlerde ise genellikle +20 ile -40 arasinda genis bir
aralikta bulunurken, cogunlukla negatif degerlerde
ortaya ¢ikmaktadir (Ohmoto ve Rye, 1979; Sekil
4).

Incelenen Pb-Zn yataklarmdaki galenlerin 8**S
izotop oranlart +1.1 ile +13.9 degerleri arasinda
dagilmistir. Ancak 1 6rnek harig, digerleri +10' dan
diistik degerlerdedir.

Manto kokenli malzemelerde ve Paleozoyik
yash magmatik kayaglarda 8°*S degerinin sifira
¢ok yakin oldugu, jeolojik zamanlar siiresince
gelisen olaylar sonucunda meydana gelen izotopsal
farklilasmalar nedeniyle, farkli bilesimlerde bulu-
nan kiikiirdiin ilksel izotopsal bilesiminde farklilas-

Cizelge 3. Arastirma sahasindaki yatak ve
zuhurlarin S %o izotop oran degerlerinin
degisim araligi.

Table 3. variation interval of S™S isotope ratios
of deposits and occurrences in* the investigated
area.

—+

r oot 17—+ +
Caniksaraylar (Isparta) -

Cukurbag (Ermenek-Konys)
Muzvadi (Ermenek-Konys) -
Sarpinar (Ermenck-Konya) - -

—— Silfitler

Berem (Ermenck-Konya)
Karslar (Gazipaya-Antalya) —
Ortakonuy (Anamur-cel) -
Tekneli (Camardi-Nigde) -
Bolkardag-Ululoga-Ciftehan (Nigde) -

Yahyah (Kayserl) -

s

50 0 <10 ®m -1 0 0 g
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Sekil 4. Dogadaki
(Ohmoto and Rye, 1979).

sulfiir izotop dagilimi

Figure 4. Dispersion of sulfur isotope in
nature.

malar oldugu gorilir. Farklilasma
yapilarinda yiikseltgenmis kiikiirt iyonu (S*°)
bulunduran kiikiirt tiirevleri, **S'ce zenginlesirken,
yapilarinda indirgenmis kiikiirt iyonu (S") iceren
bilesiklerin *’S'ce zenginlestikleri goriilmektedir.
Dolayisiyla birinci grup bilesikler pozitif isaretli,
digeri ise negatif isaretli 8'S degerlerine sahip
olduklar1 goriilmektedir. Genellikle sedimanter
olusumlar igerisindeki siilfidli minerallerde negatif
isaretli ve blylk rakamli degerlerin gelisiminde
ozellikle bakteriyel indirgenme siireclerinin etkili
oldugu diistiniliir.

sonucu,

Hidrotermal yataklarda siilfidli minerallerin
yapisindaki kiikiirdiin farkli kokenli olabilecegi
dusuntltr. Hidrotermal eriyikler ise;

- Dogrudan magmatik kokenli (jiivenil)
- Formasyon sularindan (connate)

- Meteorik sular

- Deniz sulan

- Metamorfik sular ve bunlarin karisimindan
kaynaklanmis olabilecektir.

Eriyigin tek bir kaynaktan mi yoksa farkli bir
kac kaynagin karisimindan mi olustugunu ortaya
koymak giictiir. Ag¢ik deliller yoksa da ancak elde-
ki verilerle yorum yapilabilir. Yine kiikiirt'iin de
ilksel mi yoksa varolan onceki silfidli mineraller
veya bilesiklerden mi  kaynaklandigi da
diistiniilmesi gereken bir konudur.
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Magmatik kokenli kiikiirt denildiginde,
anlagilan bir magmatik faaliyetle iliskili hidroter-
mal cozeltiler icindeki kikiirt yaninda magmatik
kayaglardan ve icerdikleri siilfidli minerallerden
farkli kokenli hidrotermal sularca ¢6ziinmiis kiikiirt

anlasilmaktadir. Sifira ve birbirine ¢ok yakin 4-"S
degerlerine sahip izotopsal bilesimli kiikiirt icerik-
leri 'magmatik kokenli' olarak diisliniilmektedir.

Deniz suyu yiiksek konsantrasyonlardaki SO4

icerigi ile Onemli bir kiikiirt kaynagidir. Deniz suyu
icindeki stlfatin kiikiirt izotoplar bilesimi +17,
+20 %o arasinda bir ortalama degere sahiptir
(Claypool ve dig., 1980 ve Ohmoto, 1986). Negatif
isaretli biiyiik rakamli 8**S degerlerine sahip izo-
topsal bilesimli kikiirt icerikleri biyolojik/bak-
teriyal kokenli olarak nitelenmektedir.

Yorumlar ve yaklagimlari daha da genisletmek
miimkiindiir ve Onceki arastirmalarda ¢ok farkl
olanlar1 da vardir. Arastirilan sahalar yukaridaki
yaklagimlarin ve yorumlarin 15181 altinda asagidaki
sekilde yorumlanabilmektedir.

Negatif isaretli Ermenek - Goktepe yoresi
cevherlesmelerinde galen ve sfaleritlerin indirgen-
mis S"*ce zenginlesmis olduklar1 (S°”'ce zengin-
lestikleri) gorilmektedir. Bu olguda epijenetik
olusumlu cevherlesmelerin sadece magmatik
kokenli eriyiklerden degil, formasyon sulari hatta
diger farkli kokenli sulardan kaynaklanmis olabile-
cegini belki de kiikiirt izotoplarinin da sadece mag-
matik kayaglardan degil farkli olusumlu kayaglarda
bulunan kiikiirdiin cevherlesmeyi olusturacak
iyonlar1 tastyan eriyik tarafindan c¢oziildigi bigi-
minde de yorumlanabilir.

Oysa daha doguda bulunan cevherlesmelerde
pozitif isaretli degerler oldukca dar bir araliktadir.
Ayrica bu cevherlesmelerin bulundugu bolgelerde;
Horoz granodiyoriti, monzonit ve Karamadazi
yoOresi granit, granodiyorit ve siyenit sokulundan
ile bunlarin yiizey kayacglart gozlenmektedir.
Pozitif degerler cevherlesmeyi olusturan eriyik-
lerin S™*'ca zengin bilesiklerin ve S¥ce zengin
olduklarini gostermektedir. Boylece bu yataklarin
daha ¢ok magmatik kokenli hidrotermal eriyikler-
den kaynaklanmis oldugunu soylemek yanlig
olmayacaktir. Ancak O'dan +10'a kadar S*'S
degerlerinin varligi, bu yataklarda da hidrotermal
eriyikler ve onlardan ¢okelen siilfidli minerallerin

S izotop bilesenlerinde de karisimlarin olabilecegi-
ni gostermektedir.

SONUCLAR

Yapilan incelemeler ve elde edilen 5**S oran-
larmin yorumlanmasiyla;

— Orta Toroslar'da ¢cogunlukla Pb - Zn yatak-
lar1; Aladag Birligine ait Devoniyen'den -
Kretase'ye degisen yaslardaki formasyonlarin kar-
bonatli kayaclarma epijenetik bicimde yerlesmis
olarak damar, mercek, katmansi yataklanma sekil-
lerinde bulunurlar.

— Gazipasa - Karalar Ba - Pb - Zn cevher-
lesmeleri Alanya masifinde Permiyen yash kristal-
ize kirectasi ve dolomitlerde, Cariksaraylar-
Sarkikaraagag¢ cevherleri de Geyikdagi Birligine ait
Kambriyen - Devoniyen yasgh Sultandede formasy-
onundaki epimetamorfik kayaclar ile kirectasi ve
dolomitlerde; Ulukisla - Ciftehan cevherlesmesi de
Bolkardag Birligi'ndeki Permiyen - Kretase yash
Bolkardag mermerlerinde bulunmaktadir.

— Baglica sfalerit, galen, pirit, markazit, kalsit,
dolomit, kuvars minerallerinden olusan yataklarda
bazen fluorit (Goktepe - Ermenek), bazen de barit
(Cariksaraylar - Sarkikaraagac ve Karalar -
Gazipasa) bol miktarda bulunmaktadir.

— Orta Toroslar'daki Pb - Zn yataklan
biitiinliyle oksidasyona ugramislar ve ayrisma
sonucu olusan stlfatlar aktif yan kayac olan kirec-
taglar1 ve dolomitlerle reaksiyona girerek karbon-
ath cevherleri olusturmus ve karstlagma sonucu
olusan bosluklara yerlesmislerdir.

— Goktepe - Ermenek (Konya) yoOresindeki
cevherlesmeler ile Gazipasa - Karalar (Antalya) ve
Ortakonus - Anamur (icel) cevherlesmelerinin
yakin ¢evresinde bir magmatik sokulum gozlen-
memektedir.

— Orta Toroslar'da daha doguda bulunan
yataklarin S™S oranlarinin +3.9 ile +9.8 arasinda
oldugu belirlenmistir. Yataklarin cevresindeki
Yahyali graniti, granodiyoriti ve diyoriti ile Horoz
granodiyoriti ve monzonitinin varligi, cevher-
lesmelerin  ¢ogunlukla magmatik-hidrotermal
eriyiklerden olusmus oldugunu yine de bu eriyik-
lere farkli kokenli eriyiklerin de karigmis olabile-
ceginin gostergesidir.

— Ermenek - Goktepe (Konya) yoresi Pb - Zn
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yataklarinin 5°'S degerlerinin %o -2.7 ile -12.5
arasinda oldugu saptanmustir. Ermenek - Goktepe
(Konya) yoresi Pb - Zn yataklarmdaki negatif 8**S
degerleri, yataklarin olusumunda etkin olan
hidrotermal eriyiklerin sadece magmatik kokenli
olmadig1 farkli kokenli sular ile de karigmis ola-
bileceginin gostergesidir. Ozellikle de formasyon
sulart ya da denizel kokenli sularla da karismis
olmasi olasidir.

— Cariksaraylar (Sarkikaraagac - Isparta) Ba -
Pb cevherlesmesi gerek jeolojik konumu ve
gerekse mineral parajenezi ile incelenen diger
yataklardan tamamiyla farkli bir konumdadir.
Epijenetik damar ve mercek sekilli yataklanma
gosteren zuhurdan alman galen orneginde 5°‘S
izotop oran1 +13.9 %o bulunmustur. Cariksaray-
lar'm yakin cevresinde pliitonik sokulumlar
gorilmemesine karsin volkanik kayaclar bulun-
maktadir. Ancak bu volkanik kayaclarla cevherles-
menin dogrudan ve cagdas bir iligskisinin oldugunu
sdylemek giictiir. Bu cevherlesmenin 5™S izotop
oran1 Toroslar'daki Ermenek yoresi harig, diger
yataklar ile benzerlik gostermektedir. Dolayisiyla
kokeni icin benzer yaklagimi sergilemek dogru ola-
caktir.

EXTENDED SUMMARY

Presence of several sulfide and carbonate Pb-Zn
deposits which are well-known and mined in the
Central Taurus region have been known for years

(Figure 1). Also, Pb-Zn deposits and occurrences -

has been studied by several Turkish and foreign
researchers for in a period oflong years. Results of
these studies have been subject of various articles.
Besides too different opinions have been provided
in terms of origin of deposits.

In the previous studies, the Cariksaraylar (S.
Karaagag - Isparta) occurrence was determined as
hydrothermal-mesothermal (Cengiz and Kuscu,
1993). For genesis of the Karalar (Gazipasa -
Antalya) mineralization was indicated synsedi-
mentary considering mineral paragenesis of
deposit, stratigraphically setting and mineral struc-
tures (Striebel, 1965; Blumel, 1965; Sadiklar,
1978; Ayhan, 1979; 1981, 1982 and Copuroglu,
1994). The Karalar deposit is interpreted by
Petrascheck (1955; 1967) as hydrothermal-metaso-
matic origin.
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Pb-Zn occurences of the Goktepe (Ermenek-
Konya) district are determined as epigenetic, part-
ly the Mississippi Valley type and hydrothermal-
metasomatic (Kusgu, 1984, 1985- a and b). The
Ortakonus (Anamur - Igel) Pb-Zn deposit is detect-
ed as hydrothermal-epigenetic origin (Previtah,
1967;Kovenko, 1946).

The Bolkardagi - Ulukigla - Ciftehan (Nigde)
deposit has been provided as hydrothermal-meta-
somatic depending on the later Campanian-Lower
Eocene aged Horoz granite (Calapkulu, 1979,
1980; Sisman and Senocak, 1981; Cevikbas,
1991). Sulfide mineralizations of the Yahyali
(Kayseri) district have probably the Eocene aged
and hydrothermal origin. The Tekneli (Camard -
Nigde) deposits were occurred by means of
hydrothermal processes with related to asidic mag-
maticma of primary formation (Imreh, 1965).

Purpose of this research is interpreted about ori-
gin of these deposits by determining of 5°‘S val-
ues of Pb-Zn deposits in the different geographic
areas of the Central Taurus region. For this reason,
galena and sphalerite samples were collected from
deposits in the following areas of the Central
Taurus region.

Galena and sphalerite samples have been select-
ed on microscope. The enriched and prepared sam-
ples have been analyzed for sulfur isotope analyses
in the Geochron laboratories (USS). By using these
analysis results, some interpretations on the origin
of deposits were suggested.

Geological settings of Pb-Zn deposits in this
study were made by using the previous studies.
These deposits occur in different stratigraphical
levels of units within the Central Taurus Belt. As
apart from this, geology of deposits were separate-
ly summarized from the west to the east in Table 1.

The Cariksaraylar (Sarkikaragac-Isparta)
Ba - Pb Mineralizations: The mineralizations is
taken place the Paleozoic aged Sultandede forma-
tion ofthe Geyikdagi Unit.

Galena bearing barite mineralizations extending
along NW-SE trending in the Cariksaraylar region
are formed as epigenetic in forms of veins, lenses
and stratiform along the contacts of these units, in
metasediments, calcschists, and Subast dolomites
and limestones of the Paleozoic aged Sultandede
formation.
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In the paragenesis, there are primarly barite,
sphalerite, galena, chalcopyrite, pyrite and tetra-
hedrite minerals, and chalcocite-covelline, digen-
ite, serucite-anglezite, limonite, malachite and azu-
rite minerals which are developed as products of
oxidation and cementation. In addition, there are
found calcite, quartz, dolomite and siderite as
gangue minerals.

Silicification, ankeritesation, sideritesation and
dolomitization have been indicated in wall rocks.
For the deposit was reported as hydrothermal-
mesothermal origin with these datas (Cengiz and
Kusgu, 1993).

The Karalar (Gazipasa - Antalya) Ba - Pb
mineralizations: These mineralizations are locat-
ed within Alanya Massif. Ba- Pb ores are found in
partly dolomitization limestones of the lower
Permian- Triassic aged.

Mineral paragenesis of the deposits composed
of galenite, barite, pyrite, chalcopyrite, sphalerite
and tetrahedrite. There are quartz, dolomite and
calcite as gangue minerals within deposit. Ba-Pb
mineralizations seem as veins in the form of frac-
ture, fissure and fault filling extending of 100 m in
thickness of 2 m. Also, the presence of barites of
sedimentary genesis are indicated.

The deposit was defended as hydrothermal-
metasomatic formation by some researchers
(Petrascheck, 1955, 1967; Barutoglu, 1942;
Danisman and Cebeci, 1945; Zenginoglu, 1945).
However, origin of deposit was accepted as
synsedimentary by several authors (Striebel, 1965;
Blumel, 1965; Sadiklar, 1978; Ayhan, 1979, 1981,
1982; Copuroglu, 1994).

The Goktepe (Ermenek - Konya) Pb - Zn
Occurrence: Several Pb-Zn occurrences in the
west, the south and the northwest of Goktepe dis-
trict are emplaced in the form of vein, stockwerk
and stratiform as epigenetic within limestones and
dolomites in different formations changing from
the Permian to the Jurassic in the Aladag unit.

The deposit has a simply paragenesis composed
of sphalerite, galena, pyrite, marcazite, fluorite,
quartz, calcite, dolomite and in much Iesser
amounts barite. In the wall rocks of deposit were
determined dolomitization, silicification and car-
bonation.

The deposits were derived from different origi-
nated, mixing hydrothermal solutions and was also
indicated presence ofin places metasomatic miner-
alizations (Kuscu, 1984).

The Ortakonus (Anamur - Icel) Pb - Zn
Deposit: Pb-Zn mineralizations are found along
massive limestone and dolomite contacts of the
Upper Triassic-Cretaceous ages.

In this deposit, there are galena, sphalerite,
pyrite, marcazite, hematite, quartz, dolomite, cal-
cite, and barite as paragenese. Generally, mineral-
izations deposited in the vein form were deter-
mined consisting of epigenetic emplacement and
low temperature solutions (Blumel, 1965;
Previtah, 1967; Kovenko, 1946). Ayhan (1983)
indicated as vein and stratiform within the Upper
Triassic- Jurassic aged carbonate rocks of Aladag
Unit.

The Bolkardagi - Ulukisla - Ciftehan (Nigde)
Pb - Zn Deposit: The Pb- Zn deposits of this dis-
trict are located in the north flank of anticlinal of
the Permian- Cretaceous aged Bolkardag marbles.
These mineralizations were formed by magmatic
solutions which drived by Horoz granodiorite
(Calapkulu, 1979). The Karmcadag Pb - Zn- Cu
mineralizations emplaced within fracture systems
in the vein forms.

In the ore paragenesis, as opac minerals spha-
lerite, galenite, pyrite, pyrotine, marcazite and
chalcopyrite presents and gang minerals consist of
quartz, calcite, sericite and chloride (Cevikbas,
1991). Besides in this district presence of Pb, Zn,
Cu, Ag, Au, Mo, Co, Cr, Ni, Co and Sn mineral-
izations of polimetalic hydrothermal- scarn type
are known in the region (Calapkulu, 1979;
Cevikbag, 1991).

The Tekneli (Camardi - Nigde) Zn - Pb
Deposit: The Tekneli mineralization generally
occurs in the lense form within Mizzia-bearing
limestones of the Upper Permian aged Zindandere
formation in the Black Aladag Nappe. Trending of
mineralization is a parallel to fold axis planes.
Apart from this, Zn- Pb ores deposited under favor-
able environmental conditions composing of faults
developing along fold axis planes.

In the paragenesis of mineralization was indi-
cated sphalerite, pyrite, marcazite, galena, barite
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and fluorite. The Horoz granodiorite of Tekneli
region probably thought as are source. Eren and et
all (1993) defend as hydrothermal origin mineral-
ization formation. They thought the ores have been
formed in the Early Miocene dating from later peri-
od of Nappe formation. Imreh (1965) indicated
that the mineralizations formed in every strati-
graphic level from the Permo-Carboniferous to the
Upper Cretaceous . Also, he admitted as the
Paleogene (probably Eocene) age and hydrother-
mal origin of sulfide mineralizations unless mag-
matic activities in district.

The Delikkaya - Yahyah (Kayseri) Zn -Pb
Deposit: This mineralization found in bedding
limestone and massive limestones the Jurassic aged
Alagol formation of Cobandag Nappe.

The mineralizations are completely tectonic
control. They are deposited in the vein and stock-
work veins. The Zn-Pb deposits are in the greatest
oxid-carbonate type of Turkey were developed in
small dimension faults within the Delikkaya
deposit.

Minerals such as sphalerite, pyrite, marcazite,
tetrahedrite, enargite and pirotine are indicated in
veins. The gangue of mineralization consist of cal-
cite, aragonite, dolomite, chalcedony, opal,
siderite, ankerite, barite and clay minerals.

There are granodiorites under Yahyali serie in
the north of Aladaglar. These granodiorites formed
scarn type magnetite deposits in contacts lime-
stones and the Paleocene aged granodiorite. The
Zn-Pb deposits of Aladag district are provided as
the most realistic way of connecting to this asidic
magma (Ozgiir, 1986). Apart from this, some
researches reported that the ores we drived
hydrothermal solutions related to Yularikdy gran-
odiorite of mineralizations in the studied area
(Ayhan et al. 1984; Muller, 1982; Cevrim, 1984;
Cevrim et al. 1986).

5**S ISOTOPE STUDIES
Analyses Results:

15 galena and sphalerite samples were collected
from sulfide Pb-Zn deposits and occurrences in dif-
ferent districts ofthe Center Taurus. Three samples
have been obtained from laboratory samples col-
lecting from Pb-Zn deposits of Bolkardag, Tekneli
and Yahyali regions. Others obtained from area
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with directly sampling. 7 galena and 8 sphalerite
samples have been investigated in the Isotope
Laboratories.

S™S ratios of sphalerites according to results of
analyses were determined in presence of between
-8.0 and +9.8 (Table 2). However, a negative value
of 5°'S ratios appeared in sphalerites of the
Goktepe - Ermenek region. In all of other deposits

were indicated in a positive value of d-" S isotope
ratios.

S™S ratios of galenas are shown dispersion
between -12.5 and + 13.9. Also, a negative value
5*S ratios displayed in galenas of Ermenek -
Goktepe district. On the other hand, galenas of
other deposits are shown as a positive value of 5*S
ratios (Table 2).

Except to the Ermenek - Goktepe district, 5°*S
isotope ratios for sphalerites have been indicated as
+3.9- +9.8 and 5°*S isotope ratios for galenas have
been detected varing between +1.1 and +13.9 in the
other deposits of Central Taurus.

With interpreting of results, 5°*S values of gale-
nas were determined varing -12.5 to -2.7 and 5*'S
values of sphalerites were indicated between -8.0
and +7.6 in Pb- Zn deposit and occurrences of
Ermenek - GOktepe region.

5°*S isotope ratios of galenas indicated between
+1.1 and +13.9 values in the investigated Pb-Zn
deposits. But, except to one samples, others have
low values from +10.

5°*S value has very close to zero in the mantle
original materials and the Paleozoic aged magmat-
ic rocks. Sulfur differentiations at primary isotopic
compositions of sulfur found various compositions
are seemed because of isotopic differences
occurred in result of developing events along geo-
logic periods. In the differentiation result, while
sulfur derivatives found oxidated sulfur ion in
structures enrich in terms of **S, compounds
including reducted sulfur ion in structures appear
to enriching for’’S. Consequently, the first group
compounds have a positive values of 8**S, others
have a negative values of 5°‘S. Sulfide minerals
within sedimentary formations have generally neg-
ative values. For developing of great numerical
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values thought especially effecting by bacterial
reduction processes.

Sulfur in structure of sulfide minerals within
hydrothermal deposits can be thought having dif-
ferent original of its.

Hydrothermal solutions;
- Magmatic original (juvenile)
- From formation waters (connate)
- Meteoric waters
- Sea waters and

- Will be occurred from metamorphic
water and mixed of these.

Either solution is a single: origin or is difficult to
drive in result of mixing of some different source.
Also, sulfur is occurred either primary or are previ-
ous sulfide minerals and compounds.

When magmatic original sulfur has thought,
besides sulfur within hydrothermal solutions with
related to a magmatic activite, is found out sulfur
dissolved by different original hydrothermal waters
from including sulfide minerals and magmatic
rocks. Isotopic composition sulfur contents having
8**S values close to 0 %o and each other are
known as magmatic origin.

Sea water has an important sulfur source with
SO4 content in high concentrations. Sulfur isotopes
composition of sulfate within sea water have an
average of value between +17 and +20 %o
(Claypool and et al, 1980 and Ohmoto, 1986).

Sulfur contents with isotopic composition hav-
ing a negative values of great numerical 8*‘S ratios
are qualified as biological / bacterial origin.

Interpretations and approaches are enable to
increase and there are very different interpretations
on previous researches. The studied areas can be
interpreted like in the following under the light of
approaches and interpretations above.

A negative value of galena and sphalerites in
mineralizations of Ermenek - Goktepe district have
been enriched for reduction S~ (enriched for S™).
On this phenomenon, not only may be consist of
magmatic origin solutions, but also epigenetic min-
eralizations may be compose of formation water or
even other different original waters.

Perhaps, not only may be occur from ions dis-
solving in magmatic rocks, but also sulfur isotopes
may be interprete in the form dissolving by means
of solution earring out ions will be occur to miner-
alization of sulfur located within different genesis
rocks.

However, a positive sulfur isotope values are
rather than a narrow interval on mineralizations in
the more east. Apart from this, Horoz granodiorite,
monzonite, and volcanic rocks of these and granite,
granodiorite and siyenite rocks in the Karamadazi
region are displayed in districts presence of these
mineralizations. A positive values are indicated

being enriched for S™® and S’* of solutions occur-
ring to mineralizations. Such as, for origin of these
deposits will be no mistake to say consisting from
magmatic original hydrothermal solutions.

However, presence of S°* S values varing from 0 to
+10 was appeared may be mixtures of sulfur iso-
tope compounds of sulfide minerals deposited from
these and hydrothermal solutions in these deposits.

With interpreting of 8**S ratios obtained and
making studies;

- Pb-Zn deposits of the Central Taurus have
been generally found in the forms vein, lense and
stratiform as epigenetic into carbonate rocks of for-
mations in periods varing from Devonian to
Cretaceous in Aladag Unit.

- The Gazipasa-Karalar Ba-Pb-Zn mineraliza-
tions have been found recrystallized the Permian
aged limestones and dolomites in the Alanya
Massif; The Cariksaraylar-Sarkikaraagac ores
found in epimetamorphic rocks and limestones and
dolomites of the Cambrian-Devonian aged
Sultandede formation of the Geyikdag1 Unit; The
Ulukisla-Ciftehan mineralizations have been
emplaced in the Permian-Cretaceous aged
Bolkardag marbles of the Bolkardag Unit.

- The paragenesis of deposits have been com-
posed of mainly sphalerite, galena, pyrite, mar-
cazite, calcite, dolomite, and quartz minerals. The
Goktepe- Ermenek deposit riches in terms of fluo-
rite mineral. However, the Cariksaraylar-
Sarkikaraagac and the Karalar- Gazipasa deposits
include in abundant amounts barite mineral.

- Pb-Zn deposits of the Central Taurus have
been completely exposed to oxidation. Sulfates
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forming in result of alteration have been occurred
to carbonate ores reacting together with limestones
and dolomites becoming active wall rock, and ores
have been emplaced into cavities forming in result
of Kkarstification.

- A magmatic intrusive has not been shown
nearby around mineralizations in the Goktepe-
Ermenek (Konya) district, Gazipasa- Karalar
(Antalya) and Ortakonus-Anamur (igel) mineral-
izations.

- 58S ratios of deposits in the east of the
Central Taurus have been indicated between +3.9
and +9.8 values. Presence of Yahyali granite, gran-
odiorite and diorite, and Horoz granodiorite and
monzonite around deposits has been generally
composed of magmatic-hydrothermal solutions,
also, for origin of these deposits may be thought for
mixing of different original solutions into these
solutions.

- 8’*S values of Pb-Zn deposits in the Ermenek-
Goktepe (Konya) district have been computed
between -2.7 %o and -12.5 %. A negative S**S
values obtained Pb-Zn deposits of the Ermenek-
Goktepe (Konya) region have indicator of mixing
with different original water, only no magmatic
original of hydrothermal solutions of acting for
formation of deposits. Especially, hydrothermal
solutions may be probably mixed with formation
waters or marine original water.

- The Cariksaraylar (Sarkikaraagacg-Isparta) Ba-
Pb mineralizations have completely been a differ-
ent position from the studied other deposits in
terms of both geolocical setting and mineral para-
genesis. 8’'S isotope ratio has been determined
+13.9 %o value in galena sample collected from
showing bedding in the forms of epigenetie vein
and lense. Volcanic rocks have been found around
Cariksaraylar region although plutonic rocks don't
seem in this area. However, relation of mineraliza-
tion with these volcanic rocks are difficult to say
directly and a certain relation. 5*S isotope ratios
of these mineralizations are displayed similarity to
other deposits except to Ermenek area of the
Taurus region. Similar approache will be true to
exhibit for origin of deposits.
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