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laden Yataklari Oturumu

Dogu Pontid Masif Siilfitlerinde Bortiit Varligi ve Onemi

Emin CIFTCI
Nigde Universitesi M.M.F. Jeoloji Miihendisligi Boliimii, 51200-Nigde

Dogu Pontidlerde bulunan ve cogunlukla Kuroko-tipi oldugu oldugu kabul edilen list Kretase
masif silfit cevherlesmeleri genis anlamda sari,, yari-siyah ve siyah cevherlerden olusmaktadir. Bu
yataklarin bir .kisnu tamamen sar1 cevherden olusurken, 6nemli bir kismi sadece siyah cevherden,
basta Cayeli ve Lahanos yataklar1 olmak iizere de hem sar1 hemde yari-siyah/siyah cevherden
meydana gelmektedir. Miyosen yash Japon esleniklerinin tersine, dogu Pontidlerde sar1 cevher
daha bol bulunurken,, ozellikle bol bulunan bornit cevheri hem. dokusal hem da., parajenetik
sekanstaki yeri itibar1 ile 6nemli bir Farkhihik olusturur.. Bornit cevheri iceren yataklarin ayrintili
cevher mikroskobu incelemeleri,. Kankoy yatagi haric digerlerinde bolgesel bir parajentik sekansin
var oldugunu ve bornitin primer silfit cevherlesmelerinin sonuna isaret ettigini ve biitiin erken
fazlan ornattigini goéstermektedir. ’

Anahtar kelimeler: Bornit, Kuroko-tipi, masif siilfit,, dogu Pontidler

Presence and Significance of Bornite Ore in the Massive
Sulfides Occurring in Eastern Pontides

Upper Cretaceous massive sulfide deposits occurring in the eastern Pontides, which are considered
to be Kuroko-type are consisted of yellow, semi-black and black ore in the broad sense. Some of
these deposits contain, only yellow ore, some only black ore or as is the case in. Cayeli and Lahanos
deposit, some contain both, yellow and black ores. On the contrary comparing with the Miocene
Japanese counterparts, the eastern Pontide deposits contain, more yellow ore, particularly
abundant presence of bornite ore sets major differences between the”two in. terms of characteristic
texture, and its place in. the paragenetic sequence.. Comprehensive ore microscopy investigations
indicated that all the massive sulfide deposits but the Kankdy deposit containing bornite ore have
a regional paragentic succesion and the bornite mineralization occurred in the final stage of
primary sulfide deposition and. replaced all the earlier phases.
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Inler Yaylasi (Sebinkarahisar-Giresun) Kursun-Ginko Yataklarinda Swvi
Kapanim we Kararlillzotoplar (0 we H) Jeokimyasi Incelemeleri

Ahmet GOKGE, Giilcan BOZKAYA
Cumbhuriyet Universitesi Jeoloji Miihendisligi Boliimii 53140 SIVAS

Inler Yaylasi kursun-cinko yataklari; Dogu Karadeniz Bolgesinin i¢ kesimlerinde yaygin olarak
gdzlenen damar tipi yataklarin tipik 6rneklerindendir. Yorede, Ust Kretase yagh volkanitlerin ileri
derecede altere olmus kesimlerinde”yaklasik D-B dogrultulu fay zonlan boyunca ti¢ cevher damari
belirlenmistir,

Damarlar cevher minerali olarak; sfalerit, galenit, pirit, kalkopirit, fahlerz ve ender olarak da
kaikosin ve kovellin, gang minerali olarak ise kuvars ve kalsit icermektedirler,.

Svi kapanim incelemeleri hidrotermal c¢ozeltilerin tuz bilesimi, tuzluluk ve sicakliklarinin mineral
olusumunun farkli evrelerinde degistigini gostermektedir. .Kuvars ile karakterize edilen erken
evrede hidrotermal ¢ozeltilerin sicakligi ve tuzlulugu (ort. Sicaklik 312.9 °C ve ortalama tuzluluk %
7.0 NaCl esdegeri) yiiksek olup CaCl,, MgCU ve NaCl icerirler. Silfurlii minerallerin olusumu
sirasinda sicakligi ve tuzlulugu orta (ort. Sicaklik 272.0 °C ve ortalama tuzluluk % 4.0 NaCl
esdegeri), bilesim olarak MgCl,, NaCl, FeCl, iceren ¢ozeltilerin ve daha sonraki evrede ise sicakligt
ve tuzlulugu dusiik (ort. "Sicaklik 138.5 °C ve ortalama tuzluluk % 2.6 NaCl esdegeri), NaCl,
Na,CO,, NaHCO,, Na,SO, ve KCl iceren ¢ozeltilerin etkili oldugu anlasiimaktadir,.

Oksijen ve hidrojen izotoplar1 <8°0; +5.0- + 6,7 o/oo VSMOW ve 5 D; -33,0- -61.0 o/o0 VSMOW)
jeokimyasi incelemeleri; stvi kapanindan i¢inde hapsolmus hidrotermal ¢ozeltiler icinde magmatik
kokenli sularin egemen oldugunu, c¢ok az da olsa meteorik kokenli sularin ve/veya meteorik
kokenli, formasyon sularinin da karigmis olabilecegini gostermektedir.

Fluid Inclusion and Stable Isotope (0 and H) Geochemistry of the inler Yaylas|
(Sebinkarahisar-Giresun) Lead-Zinc Deposits

The Inler Yaylas: lead-zinc deposits are typical examples of the vein-type lead-zinc deposits that
occur in the eastern Black Sea region of Turkey.. Three ore veins were identified along E-W -
trending fault zones; these veins are hosted by deeply altered, Upper Cretaceous volcano-
sedimentary rocks.
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The ore veins contain sphalerite, galena and minor amounts of pyrite, chalcophyrite, fahlore,
chalcocite band, covellite as ore minerals, and contain quartz and calcite as gangue minerals.

Fluid-inclusion studies show that the salt composition, salinity and temperature of the-
hydrothermal fluids changed during various episodes of the mineralisation process. The
temperature and salinity of the fluid were high { avg. Temp., 312.9 °C and avg salinity?.0 % NaCl
equiv.)and the fluid contained CaCl2, MgC12 and NaCl during an early episode of mineralisation
which was characterisied by quartz crystallisation. The temperature and salinity moderated (avg.,
Temp,. 272.0 °C and avg salinity 4.0 % NaCl equiv,) and contained the salts MgC12, NaCl, FeCl12
during the sulfide crystallisation episode; these further decreased {avg. Temp. 138.5 °C and
salinity 2.6 % NaCl eqiv,.),and contained the salts NaCI, Na2CO3, NaHCO3, Na2S04 and KC1
during later episodes of mineralisation.

Oxygen- and hydrogen-isotope <5*0; +5,0- + 6.7 o/oo VSMOW and S D; -83.0- -61.0 o/00
VSMOW) studies suggest that magmatic water dominated within the mineralising fluid, and it is
possible that small amounts of meteoric water and/or formation water of meteoric origin were
involved,.
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Savciliebeyit ' (Kaman:Kirgehir)
Altinli Kuvars Damarlarinda Sevi Kapanim Caligmalari

Gilay SEZERER KURU*, Yurda! GENGC**

*M TA Genel Miid., MATDalBsk., 06520,, Ankara
**Hacettepe Universitesi jeoloji Miihendisligi Béliimii , Beytepe 06532 ANKARA

Savciliebeyit yoresi altinli kuvars damarlarnn amfibolit fasiyesi kosullarinda metamorfizmaya
ugramis Kirsehir Masifi Metamorfitleri i¢inde yeralmaktadir. Bu kuvars damarlarindan alinan
yiizey ve karot orneklerinde, sivi kapanim caligmalart yapilmistir. Bu analiz calismalar1 sonucu
kuvarslar icindeki birincil sm kapammlan, bilesimlerine gore 5 ayri sivi kapanim tipine
ayrimigtir... Sivi kapammlarm buiytikliikleri 1-40jttm arasindadir. Homojenlesme sicakliktan , 160-
440°C ve 440°C den. daha yiiksek sicakliklar arasinda yer almaktadir,. Tuzluluk degerleri %
NaCl es degeri olarak 20-33 arasindadir..

Sm kapanim analiz calismalarina gore , sivi kapanimlarm  bilesim, agisindan CO,*ce zengin
metamorfik kokenli sular1 temsil ettigi diistiniilmektedir.

Fluid Inclusion Studies In The Gold-Bearing Quartz Veins In Savciliebeyit
(Kaman-Kirsehir) Region

Savciliebeyit gold-bearing quartz veins are located in the metamorphites of Kirsehir Massif. Fluid
inclusion studies are made on. the outcrop samples and. the drill-core samples which of the quartz
veins,. By the aid. of these studies., fluids inclusions in. quartz are divided in to ten. groups according
to the origin and the composition.. The size of the fluid inclusions are changing from 28m. and to
40/tm. The homogenatization temperatures of the fluid inclusion are between 160-44CPC and
greater than 44(>C. The salinity degrees are between % 20-33 (NaCl) equvilant salinity.

It can be concluded that the water in the fluid inclusions represents CO,-rich metamorphic
waters.
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Koru (Canakkale) Kursun-Cinko Yataklarinin Jeolojisi,
Cevher lilioslopisi we Sivi Kapanimiincelemeleri

Gillcan BOZKAYA, Ahmet GOKGE
Cumbhuriyet Universitesi, Jeoloji Miihendisligi Boliimii, 58140 SIVAS

Koru (Canakkale) baridi kursun - ¢inko yataklari Biga Yarimadasi'ndaki Tersiyer yash volkanik
kay aclar i¢inde gozlenenen kursun - ¢inko yataklarinin tipik 6rneklerinden birisi olup, giiniimiizde
kursun - cinko uretimi amaciyla igletilmektedir. Yataklarin yakin ¢evresinde yiizeylenen volkanik
kayaclar; Eosen yash Akcaalan andeziti, Oligosen yashh Adadagi piroklastikleri, Miyosen yash
Dededag dasiti, PHyo-Kuvaterner yasli Karaomerler bazalt1 seklinde ayrilmislardir.,

inceleme alani icerisinde BKB-DGD dogrultulu bir hat iizerinde pek cok cevherlesme bulunmakla
birlikte, bunlardan yalmizca Eskikisla ve Tahtalikuyu (Sulu Magara) yataklar isletilmektedir..
"Tahtalikuyu ve Eskikigla yataklarinda tist seviyelerde aglomeratik kaya¢ parcalari ve piroklastik
bresler arasindaki bosluklarda, ince damar ve damarciklar seklinde gelismis stockwork tipi, alt
seviyelerde ise Adadag1 Piroklastikleri i¢inde K60B/50GB konumlu bir fay boyunca olugsmus damar
tipi olmak tizere iki farkli tip cevherlesme gozlenmektedir. Cevherlesmelerde galenit, sfalerit ve
bark hakim mineraller olup, pirit, Kkalkopirit, fahlerz (temnantit), niarkazit, kalkosin, kovellin,
bornit, tendrit ve kuvars az miktarlarda bilesime katilmaktadir. Minerallerin birbirleriyle olan
iliskilerine gore 5 ayr1 olusum evresi tanimlanmustir. 1. evre; barit ve pirit,, I1. ve IIL. evreler;
galenit, sfalerit, kalkopirit,, fahlerz, bornit ve markazit, IV. evre; barit, kuvars ve kalsit, V. evre ise;
kalkosin, kovellin ve tendrit olusumu ile temsil edilmektedir.

Sivi kapanim incelemeleri sirasinda olgulen T,,,, Tm,. ve T, degerleri, mineral olusturucu
hidrotermal cozeltiler icinde CaCl, ve MgCl, gibi tuzlarin bulundugunu, baritlerin olusumu
sirasinda hidrotermal cozeltilerin tuzluluklarinin biraz yiiksek,, sicakliklarinin diisiik oldugunu (80
2C'den daha diisiik), siilfiirlii minerallerin olusumu sirasinda tuzlulugun oOnemli miktarda
diistiiglinii, sicakhigin 270 “C'ye kadar yiikseldigi, sfaleriderin 120-160 °C sicaklik, araliginda
olustugunu, (sfaleritlerde birincil kapamimlar) gostermektedir,.

Sonug olarak baritlerin dugiik sicaklik ve ylksek tuzluluktaki cozeltilerce erken evrede
olusturuldugu, siilftirli minerallerin ise yiiksek sicaklik ve diisiik «tuzluluktaki ¢ozeltilerce daha
sonradan olusturuldugu soylenebilir. Bu durum olagan hidrotermal sistemlere uymamakta olup,
sig derinliklere inerek az isnmig deniz suyunun, bariti olusturacak Ba®" ve SO, iyonlarini ¢dziip
getirdigi ve erken evrede cokelttigi, derinlere inerek daha fazla 1smms deniz suyunun ise daha geg
ortama geldigi ve yan kay aglardan ¢ozerek tasidign Pb>", Zn®>" ve Cu~" gibi iy onlarin1 ¢okelttigi
seklinde aciklanabilir.,
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Geology, Ore Petrography and Fluid Inclusion Studies of
the Koru (Canakkale) Lead-Zinc Deposits

Koru. (Canakkale) barite bearing lead-zinc deposits are typical examples of the lead-zinc deposits
occurred in the Tertiary volcanic rocks outcropped in the Biga Peninsula, Volcanic rocks around
the investigated deposits are distinguished as; Eocene Akcaalan andésite, Oligocéne Adadagi
pyroclastics, Miocene Dededa”™ dacite and Plio-Quatemary Karadmerler basalt. Adadagi
pyrodastics host the investigated deposits.

Although, a number of mineralization occured in the area, mining activities are concentrated in
the Eskikisla and Tahtahkuyu area. Mineralization in these deposits are developed along a
M6OW/50SW trending fault. Stockwork ore veinlets occur in the upper parts while thick, ore veins
occur in the lower parts of the mineralized fault.. Galena, sphalerite, barite are the main minerals
and accompanied by minor amounts of pyrite, chalcopyrite, fahlore (tennantite), marcasite,
chalcosite, covelline, bornite, tenorite and quartz, Five different stages of mineralization were
recognized during the pétrographie study of the ore samples; pyrite in the first stage, galena»
sphalerite, chalcopyrite, fahlore, bornite,, marcasite in the 2"’ and 3™ stages, barite,, quartz, calcite
in the 4" stage, chalcosite, covelline, tenorite in. the final stage.

First melting (T,,,), last ice melting (Tm,..) and homogenisation temperature (T,) measurement in
the fi.uid inclusions indicate the presence of CaCl, and MgCl, in the mineralizing hydrothermal
fluids, salinity of the hydrothermal solutions is rather high during barite crystalisation in the early
episode of mineralization, while decrased during the sulfide dominated later episode of
mineralization.. The temperatures of fluids is low (< 80 °C) during the early episode and increased
up to 270 °C during the later episode,. Sulfide minerals seem to be formed in a temperature range
of 120-160 °C according to the primary fluid inclusion in sphalerite crystals.,

As a results, it may be concluded that barite was occurred by the low temperature and. high saline
fluids in the early episode of mineralization while the sulfide minerals were precipitated by high
temperature and low saline fluids in the later episode of mineralization,. This event, is not
appropriate for the ordinary hydrothermal systems and can be explained as follows; barite
forming fluids derived either from, the shallow depth or the sea water circulated in. shallow depth,
it was silightly warmed and dissolved Ba’* and SO, ions from the underlaying basement and
reached into minearalization place in the early episode, while the sulfide forming .fluids either
derived from a deeper level or the deep ciculated sea water was highly warmed and dissolved the
Pb*", Zn*" ve Cu’" ions from the deeper parts of the basement and arrived, to mineralization place
in the later episode of mineralization..
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Elazi§ -Sivrice- Ush Cu Cevherlegsmesinin Jeolojik Ozellikleri

Ali ADIN> Ozcan DUMANLILAR, Muhittin IGMATEPE
MTA Genel Miidiirliigii, ANKARA

Uslu Cu cevherlesmesi, Sivrice ilcesinin (Elazig) yaklasik 30 km. GB'sinda Dogu Toros Orojenik
kusagi icerisinde yer almaktadir.,

Bolge bu giinkii jeolojik yapisini, At Miyosen sonrasi, Arap levhasinin KD"ya, hareketi ile Avrasya
levhasiyla carpismasi sonucu meydana gelen kuzey-giiney yonlii sikismalarla kazanmistir. Dogu
Anadolu. Fayr (DAF), Alt Miyosen'de baslayan, carpismanin giiniimiizde de aktif oldugunu isaret
etmektedir.

Inceleme alaninda goézlenen Paleozoyik yash Piitiirge Metamorfitleri, Jura-Alt Kretase yash
Guleman. ofiyoliti ve Orta Eosen yash Maden Karmasigi birbiriyle tektonik iligkili olup, Arap
Platformu 1tizerine bindirmislerdir. Tektonik iligkili olan bu birimler ayrica BAF tarafindan
kesilmektedir.

Tektonik, aktivitenin yogun olarak gozlendigi Sivrice (Elazig) ile Celikhan. (Adiyaman) arasinda
MTA tarafindan gerceklestirilen, jeokimyasal prospefcsiyon calismalart gergeklestirilmistir,. Bu
cahsmalar sonucunda bir ¢ok alanda jeokimya anomalileri belirlenmistir,, Bunlardan Sivrice
GB'smda belirlenen Cu-Sb-As anomalisinin tahkiki ile Uslu Cu cevherlesmesi saptanmigtir.
Cevherlesme, Piitiirge Metamorfitlerine ait kuvarsitler ve ayrilmamis sistler ile Maden.
Karmagifina ait camurtaglan igerisinde sacimmh, agsal ve damar/damarciklar seklinde
izlenmektedir., Mineralizasyona alterasyon da eslik etmektedir., Cit mineralizasyonu kuvarsiti tercih
etmekte olup, bu kayacta. kuvars-serisit ve kuvars- Kklorit alterasyonu; ayrilmamis sistler ve
camurtaslar1 igerisinde ise sadece kuvars-klorit alterasyonu belirlenmistir..

Alterasyon zonun uzunlugu yaklasik 1 km kalinligr 20-200 arasindadir,. Bu zonun icerisinde
sondajlarla belirlenen 200m uzunluk 40m kalinhiktaki,, kuvars-serisit alterasyonu. icinde
silislesmenin. yogun oldugu kesimlerde Cu degeri ortalama %1,5 dur. Mineralizasyonun
merkezinde yer alan Kkuvars-serisit alterasyonundan, her iki kenarda yer alan. kuvars-klorit
alterasyonuna gecildikce Cu degerleri 160 ppm civarma diismekte,, Pb ve Zn degerlerinde ise artis
gozlenmektedir., Serisit-kuvars aberasyonunda bornit, kalkosin?' kovellin, dijenit, kalkopirit,
malahit» idiait, fahlerz, tenorit, luzonit izlenirken, serisit-klorit alterasyonunda cevher mineralleri
olarak pirit ve ender kalkopirit ile rutil gozlenir. Ayrica, kuvars-klorit alterasyonuna ugramis
ayrilmamus sistler icerisindeki damarciklarda pirit, galenit, burnonit, bulanjerit, fahlerz ve sfalerit
mineralleri belirlenmistir.

Uslu Cu cevherlesmesi K70D dogrultulu bir uzanima sahip olup, bolgenin bindirme tektonigi ile
uyumludur. Bu. veriler 15181 altinda mineralizasyonun, bolgedeki bindirmeler gelisirken ve/veya
sonraki donemde hidrotermal faliyetlerle olustugu disiiniilmektedir.
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Hidrotermal akiskanlarm kokeni ise tartismali olup, ya Orta Eosen sonrast magmatik faliyetlerle
yada tektonizma esnasindaki siireglerle iliskili oldugu diisiiniilmektedir.

Geological Features Of The Uslu Cu Mineralization (Sivrice-Elazi§)

The Uslu copper mineralization is located about 30 km S W of Sivrice town (Elazi§ province) within
the Eastern Tauride Orogenic Belt.

The region gained its present-day geological structure as a result of N-S directed compressions
caused by northeastward movement of the Arabian Plate subsequent collision the Eurasian Plate
in the post lower Miocene, The collision beginning from, the Lower Miocene is still active as
evidenced by EAF itself.

The Paleozoic Piitiirge Metamorphics, Jurassic-Lower Cretaceous Guleman Ophiolite-and Middle
Eocene Maden Complex, all of which have tectonic interrelationships., were thrusted over the
Arabian Platform. All these units are also cut by the EAF. .

MTA conducted a geochemical survey between Sivrice (Elazig) and Celikhan (Adiyaman), where
tectonic activity intensely occurs. As a result, of these studies, same geochemical anomalies were
determined.. The Uslu Cu mineralization was discovered by follow — up ofa Cu -Pb — As anomaly
SW of Sivrice* Mineralization occurs as disseminations, stockworks and veins/veinlets in quartzites
and undifferentiated schists of the Pltiirge Metamorphics and mudstones of the Maden Complex*
Mineralization is accompanied by alteration to some extent, Cu mineralization principally affiliates
with quartzites, accompanied by quartz-sericite and quartz-chlorite alteration assemblages while
undifferentiated schists and mudstones include only quartz-chlorite alteration assemblage,,

The total length of the overall alteration zone is approximately lkm with a thickness of 20-200m.
The intensely silicified parts within the quartz - sericite alteration zone having an extension of
200m and a thickness of 40m determined by drilling have an average grade of 1,5% Cu, Going;
from the central quartz-seiicite alteration to the quartz-chlorite alteration on both sides» Cu
contents drop to about about 100 ppm whereas both Pb and Zn contents increase., Digenite,
chalcopyrite, malachite, idaite, fahlerz, tenorite, bornite, luzonite» chalcocite and. covellite occur in
seriate-quartz alteration halo, whereas pyrite and rare chakopyrite and rutile occur in sericite-
chlorite halo.. Additionally, pyrite, galena,, bournonite, boulangcrite, fahlerz and sphalerite were
identified, from veinlets in quartz-chlorite zone within the undifferentiated .schist.

The Uslu Cu mineralization strikes N70E and is closely associated with regional thrusting. In the
ligth of available data, it can be concluded that mineralization contemporaneously occurred with
regional thrusting or- alternatively occurred, later by hydrothermal activities,,

The genesis hydrothermal solutions is controversial and attributed to either post - Middle Eocene .
magmatic activities or syn - tectonic processes.
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Tarksevin: (Afgin-Kairamanmaras) Civarindaki
Epitermal ‘Cevherlesmenin Jeolojik Ozellikleri

Yunus AY, Ozcan DUMANLILAR,, Hasan YILDIZ
MTA Genel Miidiirliigii

Cevherlesme sahasi Afsin'in {Kahramanmarag) 18 km. batisinda bulunan Tiirksevin Koyii'niin 2,5
km. giineyinde yer almaktadir..

Afsin ve ¢evresinde M.TA Genel Miudiirliigii, tarafindan, yapilan genel jeokimyasal prospeksiyon
cahsmast sonucunda, Tiirksevin Koyii civarmda 28 km’ bir alanda Pb-Zn-As anomalileri
belirlenmistir. .Anomali sahasinin tabaninda Ust Kretase-Paleosen yash kumtaslari izlenirken., iistte
ise bindirmeli olarak Permo-Triyas yasli Malatya-Keban Metatnorfitleline ait sist ve mermerler yer
almaktadir. Metamorfitler yaklasik D-B yoniinde bir tektonik zon tarafindan kat edilmektedir. Bu
tektonik zonla es zamanli veya sonraki evrede ortaya cikan, magmatik aktiviteyle olusan, dasitler
Malatya-Keban Metamorfitlelini kesmektedir. Tektonik zon c¢evresinde yogun- alterasyon ve
cevherlesme izlenmektedir. Yaklagik 8 km'iik uzunligindaki zon 50-250m arasinda bir kalinhiga
sahiptir. Zon boyunca kuvars-klorit-kil ile zayif kuvars-serisit-k.il alterasyonu belirlenmistir,.

.Inceleme alaninin dogusunda dere tabaninda dasit bilesimdi altere kayaclar yer alirken, daha iist
kotlarda Dinar Gedigi civarinda ise yogun kuvars-klorit'kil aliterasyonuna ugramis sistler mostra
vermektedir. Altere zon boyunca barit, florit, mangan oksit ve pirit sactmmlari1 ve damarciklari ile
limonitlesme izlendigi, caliyma alaninin batisinda ise mineralizasyona malahitin de katildigi
goriilmektedir., Bu. alanda Cu, Pb, Zn, A> Sb ve Au elementlerinin ulastigi en yiiksek deger
sirastyla 125 ppm, 3253 ppm, 729 ppm» 39300" ppm,1082 ppm w 400 ppb dir.

Kuvars -Klorit-kil alterasyonu igerisinde barit-sist parcali bresik damarlar, silis- karbonat bantl
damarlar ile masif'silis - karbonat damarlar1 ayirt edilmistir.

Alterasyon mineralleri ve damarlarin Ozellikleri ile siilid minerallerinin azhgmndan dolayi
cevherlesme, diisiik siilfidli, epitermal. sistemlere benzerlik sunmaktadir.

Ozellikle jeokimyasal analizlerde As ve Sb'nin yiiksek Cu'nun ise diisiik degerlerde olmasi sisternin
aginmadigini isaret etmektedir,, Pb ve Zn degerlerindeki yiikselmeler ise farkli evrede gelen
hidrotermal akiskanlar ile agiklanabilir.
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Geological Features of the Epithermal Mineralization
from Turksevjn (Afsin-Kahramanmaras)

Mineralized, area is located about 2,5km. south of Tiirksevin village, 18 km., west of Afsin, town
(Kahramanmaras Province)

A. reconnaissance geochemical survey which has been undertaken by a team of General. Directorate
of MTA around Afsin and nearby areas , resulted in determination of Pb , Zn »As anomalies over
an area of 28 km’ near Tiirksevin village. The basement of the area, is constituted by sandstones
ofUpper Cretaceous- Paleocene age ,. Permo-Triassic schists and marbles of Malatya-Keban
metamorphics were thrusted over these units . Metamorphics are cut by a E-trending tectonic belt
. In addition , dacites that resulted from syn or post-tectonic magmatic activity cut the Malatya-
Keban Metamorphics .. Strong alteration and mineralization can be observed in association with
this tectonic belt. This approiximatelly 8 km long belt has a. width of 50-250 m. Quartz-clorite-clay
and weak quartz-sericite-clay alteration assemblages were defined along the belt...

Altered dacitic rocks are exposed along the stream bed to the study area while schists, strongly
altered to quartz -chlorite-clay assemblage can be Identified at upper elevations around Dinar
Gedigi., Disseminations and veinlets of bari te, fluor! te, mangan oxides and pyrite as well as
limonitization are observed in this area. Highest, valo.es of Cu, Pb,, Zn ,As, Sb and Au are- 125
ppm,3253 ppm, 729 ppm, 39300 ppm, 1082 ppm and, 400 ppb , respectively in this part., Mineral
paragenesis is accompanied by malachite at the western part of the study area ..

Breccia ted veins comprising fragments of ba.rite~sch.ist, silica-carbonatebanded veins as well as
massive silica-carbonate veins were identified in quartz-chlorite-clay alteration zone..

Mineralization shows similarity to low-sulfidation epithermal systems as evidenced by its alteration
assemblages,, characteristics of veins and lack ofsulfi.de minerals.. High As and Sb values and low
Cu values Imply that the system imply that the system. Is not deeply- eroded. Elevations at Pb and
Zn contents may be explained by the access of hydrrothermal solutions at different phases..
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Breglere bagli Tepeoba f Havran-Balikesir)
Ci-1i-(ir) Cevherlesmesine Ail ill Bulgular

Sahset KUCUKEFE, Ramazan SARI., Mehmet KILIC, Zekai TEKIN, Mehmet AVSAR,
MTA Genel . Miidiirliigii

Tepeoba Cu-Mo cevherlesmesi,, Balikesir ili Havran il¢esi'nin 8 km kuzeyinde yer almaktadir. MTA
Genel Miudirligi tarafindan 1990k yillarda yapilan jeokimyasal tahkik, ve agir mineral ¢aligmasi
sonucunda elde edilen veriler sahada bir bakir cevherlesmesine isaret etmis ve ¢alismalar bu
yonde yogunlastirilmistir.

Sahada Ust Triyas oncesi yagh metabazlk ve metagokel kayaglardan olusan Ralabak Sistleri ile
bunlar1 kontakt metamorfizmaya ugratan granadiyorit-granit-granitporfir bilesimli granitik
kayaclar ylizeylemektedir. Intriizif 'kayalar arasinda ana kiitle granadiyoritiktir. Bunlarin bazilar
cevher getirici rol oynamasina karsin, digerleri cevher yontyle sterildir... Granitoyit ile metamorfik
kayaclarin dokanaginda 0.5-1 km arasi genislik ve 4 km uzunlukta, skarn, fels ve bres zonlari
geligmisgtir.

Sahadan 50x100 m grid araliklariyla alman jeokimyasal toprak ornekleri. Cu,Mo, Au,, Pb, Zn, Sb ve
As elementleri icin. analiz edilmis, analiz sonuglart istatistiksel olarak degerlendirilmis ve buna gore
jeokimyasal dagilim haritalar1 olusturulmustur,. Ayrica sahadan degisik amach kaya¢ ornekleri de
derlenmis ve bunlarin jeokimyasal, element igerikleri ile mineraloji-petrografi 6zellikleri
incelenmistir.

Cevherlesme; skam.» fels, bres ve magmatik kayaclarin icerisinde sacinimli, damar ve damarciklar
seklinde bulunmaktadir..Yiizeyde az olarak, ancak sondajlarda yaygin olarak Izlenen cevher
mineralleri pirit, kalkopirit,molibdenit, altin, bornit, malakit> manyetit, hematit ve limonittir.

Litolojik degisime bagl olarak alterasyon minerallerinde de degisim izlenir. Merkezde breslesme
ve hidrotermal biyot.it-ku.vars olusumlart {potasik alterasyon?) yaygin olarak, gozlenirken disa
dogru serisitjturmalin, epidot, klorit ve kalsit, mineralleri olugmustur..

Sahada 8 lokasyonda yapilan sondajlarin karot analizlerine gore,0ze!llkle TPS.1 ve TPS.2
sondajlarinin oldugu kesimde cevherli zonun 270 m derine kadar dfevam ettigi, ve baz1 kesimlerin,
isletilebilir tendérde oldugu anlagilmaktadir., Ornegin, TPS.] sondajinda ilk. 53 m derinlikteki, zon
%1 Cu ve %0.05 Mo tenorlidiir. Tamamlanan diger sondajlara ait karotlarin analizleri devam
etmektedir;

Yerlesim, alterasyon ve jeokimyasal metal dagilimina gore Tepeoba Cu-Mo-Au.cevheri.esm.esi
porfiri, tip yataklarla genel olarak benzerlikler gostermektedir.
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Preliminary Findings of the Tepeoba (Havran-Balikesir)
Breccia-Hosted Cu-Mo-(Au) Mineralization

The Tepeoba Cu-Mo mineralization is located 8 km north of Havran town., Balikesir province.
Data, obtained from the geochemical follow-up and heavy mineral studies implied a copper
molybdenum, mineralization and subsequent efforts have been concentrated on this aspect.

The Upper Triassic Kalabak schists consisting of metaba.sk and metasedimantary rocks and the
granitic rocks with produced contact metamorphic effects on the Kalabak. schists were outcropped
in. the study area and the majority of the pluton have granodioratic composition,. Some have
possibly played a role as ore generating phase while the others are barren.Some 0,5-1 km wide and
4 km. long skarn, fels and breccia zones developed at granitoid-metamorphic rock contacts-

Soil samples collected on a 50x100 m grid were analysed for Cu, Mo, Au, Pb, Zn» Sb and As. The
analytical results have been, evaluated geostatistically and geochemical distribution maps were
drawn. In addition, according to the purpose of our study, rock samples were also collected from
the study area and their geochemical analyses and mineralo.gical-petrographical studies were
carried, out.

The mineralization occurs as disseminations, veins and veinlets within skarns, fels, breccias and
magmatic rocks. Ore minerals that are seen as occurring widespread in drill cores include pyrite,
chalcopyrite, molybdenite, gold, bornite, malachite, azurite, hematite and limonite.

Alteration minerals change depending on the lithological variation. Breccias and biotite-quart zone
of hydrothermal origin (potassic alteration?) commonly occur at central part whereas seriate,
tourmaline» epidote, chlorite and calcite develop outwards.

Analysis of core samples, particularly from TPS-1 and TPS-2 of 8 drill holes indicate that ore zone
extends to the depth of 270 m and some sections have mineable grades., For example, first 53 m of
drill hole TPS-1 container 1% Cu and 0.05% Mo.. Analysis of the core samples from the remaining
holes are underway.

The Tepeoba Cu-Mo-Au mineralization shows similar characteristics to those of porphyry-type
deposits in many aspects on the basis of emplacement, alteration features and geochemical
elements distributions..
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Karadeniz Bolgesi Granitoyid Kusaklarina Balli
Zirkon -Titan IOlugumlarinin: Belirlenmesi

Osman YILMAZ, Yildinm GUNGOR, Ristern PEHLIVAN

Istanbul Universitesi Miihendislik Fakiiltesi
Jeoloji Miihendisligi Boliimii 34850, Avcilar - Istanbul

Karadeniz Bolgesinde Prekambriyen, Paleozoyik, Mesozoyik, Tersiyer ve Kuvaterner 3}a§h birimler
yaygindir, Bu. birimler icerisinde zirkonyum icin ekonomik bakimdan 6nemli olan zirkon [(Zr, Hf)
0,.Si0,] mineralini iceren granitoyidler genis kusaklar halindedir. Bu kusaklan doguda Rize
Granitoyidleri ve Giimiishane Granitoyidi ile batida Kastamonu Granitoyidleri olusturmaktadir.,
En genis granitoyid mostralari Dogu Karadeniz Boliimiindedir. Bilindigi gibi granitoyidler
icerisindeki .zirkon, ekonomik olmaktan uzak oldugu halde, bunlardan ortaya cikan plaser
birikimlerinde titanyum, mineralleri ile birlikte ekonomik yataklar olusturmaktadir. Karadeniz
Bolgesinde zirkonlu kumlar,, Rize Granitoyidleri gibi Dogu Karadeniz Boliimiinde genis alanlarda
yiizeylenen volkanik kayaglardan tireyen titanyum mineralli (Ozellikle ilmen.it (FeO.TiO,),
titanomanyetit [FeO.(Fe,Ti),0,]) kumlarla karigsarak dere,, sahil ve kita sahanhgi, plaserlerini
olusturmaktadir.

Karadeniz Bolgesinde, zirkon ve ilmen.it birlikteligi bu calisma kapsaminda saptandiktan sonra,
granitoyidlerin yiizeylendigi akarsu, havzalari kendi biitiinlligii icerisinde ayr1 ayri ele alinmustir.
Batidan doguya dogru FUyos Havzasi, Harsit Havzasi, fyidere Havzasi ve Coruh Havzasi gibi dort
biiyiik havza ayr1 ayri, su toplama alani kiiciik olan cay ve dereler ise Diger Havzalar ad1 altinda
ele alinmistir. Bu. havzalardan derlenen ¢ok sayida dere sedimenti. ve sahil kumu 6rneklerinin her
birinde tane boyu dagilimi ve tane boyu degisimi, tuvenan Zr ve Ti degerleri, +1.00, -
1.00+0,500, -0.500+0.300, -0.300+0,.212, -0.2.12+0.1.50, -0.150+0,. 106, -0.. 106+0.075, -0.075 mm.
elek. fraksiyonlarinin Zr ve Ti degerleri ile havza tuvenan mineralojisi, havza tuvenan sallantili
masa konsantresi Zr ve Ti degerleri ve mineralojisi belirlenmistir..

Elde edilen analitik verilere gére zirkon, ve ilmenitin -0.150+ 0.106, -0.106+0.075,-0.075 mm elek
fraksiyonlarinda onemli zenginlesmeler gosterdigi belirlenmistir., Sahil kumlarinda dogal Zr ve Ti
zenginlesmesinin dere kumlarindakine gore cok daha Onemli oldugu da saptanmustir. Dogal
zenginlesme, graniilometrik zenginlesme ve havza tuvenan sallantili masa konsantresi zirkon ve
TiO, degerlerine gore Karadeniz Bolgesinin birinci derecede hede&alanlanmn Trabzon - Hopa
kita sahanligi ve sahil plaserleri ile Coruh Havzasi dere plaserleri olduklari ve ayrica, Filyos
Havzasi sahil plaserinin ikinci derecede hedefalan olabilecegi sonucuna varilmistir. Sonug olarak
Ulkemize ekonomik zirkon ve ilmenit plaser yataklari kazandirmak séz konusu oldugunda
yukarida sozii edilen hedef alanlarda ayrintili agir mineral prospeksiyonu calismalarinin
baslatilmasi 6nerilmektedir.

101



- 56. Tiirkiye Jeoloji KuiiUtayt
56" Geological Congress of Turkey

Determination of The Zircon-Titan Occurences
Depending on the Granitoid Belts in Black Sea Region

Precambrian, Paleozoic, Mesozoic, Tertiary and Ouaternary aged units are common in Black. Sea
region. In these units, zircon mineral [(Zr, Hf)O,.SiO,] -important in terms of zirconium-
including granitoids are wide spread Gumiishane Granitoid in the east and the Kastamonu
Granitoid, in the west are the fragments of these belts,. The widest granitoid outcrops are in the
Eastern part. As known., zircon in granitoids don't have economic value, titanium, including plaser
deposits generated from, these are economically valuable., Sand with zircon in. Black. Sea Region,,
merge with Rize Granitoid's titanium minerals {especially ilmenite (FeO.TiCX), titanomagnetite
[FeO{Fe,Ti),O,]l including sands generated, from volcanic rocks forms the river, coast and
continental shelf plasers..

After ascertaining zircon and ilmenite accompaniment in this studies concept,, river basins in which
granitoids outcrop are evaluated, separately in. terms of its entirety. Four wide basin from. west, to
east Filyos Basin, Harsit Basin,, lyidere Basin and. Coruh Basin, respectively one by one,, streams
and brooks with small basin are considered as "other basins”,. In all of those many stream sediment,
and coast sand, samples collected from these basins; grain size distribution,, grain size
differansiation, tuvenan Zr and Ti values, by +1.00, -1.00+0.500, -0.500+0.300, -0.300+0.212, -
0.2.12+0.150; -0.150+0.106, -0.106+0,.075,, -0.075 mm fine sieve fractions Zr and Ti values basin
travenan mineralogy, basin tuvenan shaking table concentration Zr and Ti values and mineralogy
are determined..,

According to analytical datas,,, it is determined that zircon and ilmenite display serious enrichment
in -0.150+0.106, -0.106+0.075, -0.075 mm fine sieve fractions., It is established that natural Zr and
Ti enrichment in sand is more important than the enrichment in stream sand. According to
natural enrichment, granulometric enrichment and "basin tuvanen shaking table concentration Zi
and TiO, values, first target areas in Black Sea Region determined are Trabzon-Hopa continental
shelf and coast placers and Coruh Basin stream, placers. In addition Filyos Basin beach placers are
suggested, to be secondary target areas.

As a result,, it is suggested, to put. detailed heavy mineral prospection studies in action in. the target,
areas in order to gain economic zircon and ilmenite placer beds to our country.
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iuratlere (Boziyuk-Bilecik) Porfiri Cu-Mo-(Au)
Cevherlesmesine Ait |l Bulgular

Sefahattin YILDIRIM, Osman ADIGUZEL, Bekir KATIPOGLU, Hayrullah YILDIZ
MTA Genel Miidiirliigii

Muratdere porfiri Cu-Mo-(Au) cevherlesmesi, Boziiyiik ile Inegdl ilceleri arasinda yer almaktadir,.
Muratdere Cu-Mo-Pb-Zn-Sh-As anomalisi 1998 yilinda MTA Genel Miidirliigii, tarafindan yapilan
bolgesel jeokimya calismasiyla ortaya cikartilmustir., Sonraki asamada bu anomali icerisinde kalan 8
km’ lik alanda detay jeoloji haritasi ve jeokimyasal tahkik calismasi yapilmstir.

Sahada temeli Ust Kreta.se oncesi (Paleozoyik ?) yash Almca Metabazitleri ve Tasarast Mermerleri
olusturur. Ust Kretase yash Arifler Melanji dnceki birimler iizerine tektonik olarak gelir., Paleosen-

Eosen yash Muratdere Granitoyiti bu birimleri keser, Sahadaki porfiri Cu-Mo-Au cevherlesmesiyle
~de dogrudan iliskili olan Muratdere Granitoyiti dnceki haritalarda gosterilmemis olup, ilk kez bu
caligmayla tanimlanmig ve adlandirilmistir.. Bu magmatik kay ac, ileri derecede altere olmus ve
ilksel dokusu ile mineralojik bilesimi .kaybolmustur.

Pliyosen yagli konglomeralar tiim birimleri uyumsuz olarak orter. Pliyosen yash konglomeralar1 da
etkileyen ve bu nedenle genc olduklar1 diisiiniilen,. D-B dogrultulu normal faylar Eskisehir
Fayi'nin bilesenleri olup, cevherlesmeyi de etkiledikleri anlasiimaktadir.

Hem magmatik sokulumda hem de yan kayaclarda piritlesme, limonitlesme, silislesme ve killesme
bi¢ciminde alterasyonlar gozlenmis ancak, birincil alterasyon zonlar1 ikincil alterasyonla
maskelendiginden aywrtlanamamusiir. Sacinimli, damar ve damarciklar seklinde pirit, kalkopirit,
molibdenit, limonit ve hematit mineralleri belirlenmistir. Sahanin-litoloji, alterasyon ve jeokimyasal
ozellikleri kuzey kesimde porfiri Cu-Mo-Au, giliney kesimde ise epitermal Au cevherlesmesine
isaret etmektedir.

Toprak ve bitki Ortiisiiniin yogun oldugu sahada baz ve degerli metallerin jeokimyasal dagilimini
ortaya cikartmak, amaciyla sirt ve yamag profilleri boyunca 50 m. araliklarla 142 jeokimyasal toprak
ornegi alinmistir.. Ayrica sahanin degisik yerlerinden 23- jeokimyasal kaya¢ alhmmustir. Toprak -
Orneklerinin jeokimyasal analizlerine gore sahada Cu: 750-800 ppm, 3Vloo 50 ppm, Pb: 130 ppm,
Zn: 180 ppm, Au: 40 ppb, Sb: 18 ppm ve .As: 250-300 ppm esik degerleri saptanmis, dagilim
haritalar ¢izilmis ve jeokimya anomalileri belirlenmistir.,

Cu-Mo ve Pb-Zn anomalileri magmatik sokulumla dogrudan Siskili olup,, porfiri sistemin
urtnudiirler. Sb-As anomalileri merm.erl.er ve gistler icerisindedir ve epitermal sistemle iligkilidir.
Au anomalileri degisik kayatiirleri icerisindedir ve her iki sistemle de iliskilidir., Cu-Mo anomalileri
sirtlarda daralmakta ve vadilerde genislemektedir. Bu durum yikanma (leaching) veya farkh
asinma seviyesinden kaynaklanabilir..

Sahadaki porfiri cevherlesmenin kesfine ait derinlik verilerini saglayan MDS.,2 sondaji (248.05 m)
tlimiyle altere grani.toyi.tte ilerlemis ve 0.00-194.50 metreleri arasinda cevher zonu kesilmistir. Bu
zon icerisinde yer yer daha yiiksek, tendrlii kesimler de olup, en yiiksek %0.65 Cu. ve %0.07 Mo
degerleri saptanmustir. Cevher zonu ortalama %0.2 Cu ve %0.62 Mo tenorliidiir.
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Sondajda kesilen magmatik kayag/kayaglar alterasyondan ileri derecede etkilendiginden
ayirtlanamamaktadir. Karot orneklerinde potasik ve fillik alterasyona ait kalinti mineral izleri
goriilmekle birlikte, genel olarak ikincil alterasyonun oOnceki tiim alterasyonlarr maskeledigi ve
taninmaz hale getirdigi anlasilmaktadir.

Preliminary Findings of ine Muratdere (Boziiyiik-Bilecik)
Porphyry Cu-Mo-(Au) Mineralization

The Muratdere porphyry Cu-Mo-(Au) mineralization is located between Boziiyiik and Inegol
towns. The Muratdere Cu-Mo-Pb-Sb-As anomaly was detected by a reconnaissance geochemical
survey of General Directorate of MTA in 1998., At later phase, a detailed geological mapping and
geochemical follow-up study were carried out over an area of 8 km’ including this anomaly.

The pre-Upper Cretaceous (Paleozoic?) Alinca Metabasltes and Tasaras1 Marbles constitute the
basement in the area.. The .Arifler Melange of Upper Cretaceous age tectonically rests upon the
older units. These units were intruded by the Muratdere Granitoid of Paleocene-Eocene age. The
Muratdere Granitoid, which is directly associated with the porphyry Cu-Mo-An mineralization was
Firstly mapped and. named during this study.., This magmatic intrusion is strongly altered and as a
result of this, its original texture and mineralogical composition were obliterated.

The Pliocene conglomerates unconformably overlie all the units. The E-trending normal faults,
which intersected the Pliocene conglomerates and are thus considered to be rather young, are the
components of the Eskisehir Fault and. seem to have Influenced the mineralization.,.

Some alteration assemblages such as pyritization, limonitization, silidfication and argillization have
been observed in both magmatic intrusion, and wall rocks. However, no primary alteration zones
have been identified due to overprinting by secondary alteration effects. Pyrite, chalcopyrite,
molybdenite, limonite and hematite are known to occur as ore minerals,, Lithological, alteration
and geochemical features of the area, have proved, a porphyry Cu-Mo-Au min.eralizat.ion in the
northern part and epithermal Au mineralization In the southern, part.

In. order to define the distribution of base and precious metal over an area which is densely
covered by soil and. vegetation, 142 soil samples were collected at 50 m spacing along ridges and at
base of slopes. In. addition, 213 rock samples were taken from, different localities for geochemical
analyses. Threshold, values of analyzed elements are 750-800 ppm for Cu, 50 ppm for Mo, 130
ppm for Pb, 180 ppm. for Zn, 40 ppb for Au, 18 ppm for 5b and 250-300 ppm. for As, On the basis
of these, distribution maps were drawn and geochemical anomalies were determined,.

Cu-Mo and Pb-Zn anomalies are directly related with the magmatic intrusion and are the products
of porphyry system,. On the other hand,, Sb-As anomalies are in the marbles and schists, and . are
related with the epithermal system. Au. anomalies are confined to different rock units and
associated, with both systems.. Cu-Mo anomalies become narrower along ridges and wider along
valleys. This may be due to leaching or varying levels of erosion.

The drill hole MDS-2 providing data for discovery of porphyry system intersected altered
granitoid along the entire hole {243,05 m) and ore .zone between 0.00-194.50 m. This zone also
includes Intercepts having higher grades up to 0.65% Cu and 0.07% Mo. Ore zone has an average
grade 0f0.2%Cu and 0.02% Mo, .

Magmatic rocks intersected by drill hole can not be Identified due to advanced, level of alteration,.,
Even, though relict minerals belonging to potassic and. phyllic alterations are identified from core
samples, it is evident that early alterations are generally overprinted by secondary alteration effects
making Identification impossible»
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Feke I(Adana) ve Akcakent (Kirgehir)
Fluoritlerimle Nadir Toprak Elementleri fflTEJ Dagilimlari

Yusuf URAS*. Servet YAMAN*, ve Fevzi ONER**
*Cvkurova Universitesi Jjeoloji Miih, Bol

** Mersin Universitesi Jeoloji Miih. Bol.

Bu calisma kapsaminda Feke (Adana) ve .Akcakent (Kirsehir) bolgesinde yer alan fluoritlerin nadir
toprak element (NTE) igerikleri belirlenerek, cevherlesmelerin ortam.sal yorumu ortaya
konulmaya calisilmustir.

Feke (Adana) fluoritleri acik gri renkli, orta tabakali yer yer yumrulu kirectaslan i¢cinde damar
seklinde yer almaktadir. Akcakent (Kirsehir) fluoiitleri ise yine damarlar seklinde alkali siyenit ve
kuvarsitler icinde gozlenmektedirler.

Feke (Adana) fluoritlerinin ortalama nadir toprak element icerikleri 0,01-2,8 ppm arasinda
degisirken Akcakent (Kirsehir) fluoritleri 0.38-16.1 ppm. arasinda degismektedir., Akkaya (Feke)
fluoritlerinin NTE icerigi Akgakent (Kirsehir) fluoritlerine gore daha diisiik bir orana sahip
oldugu saptanmistir. TB/La-Tb/Ca diyagraminda Feke (Adana) fluoritleri sedimanter, Akcakent
(Kirsehir) fluoritleri de hidrotermal alana diismektedir. Buda Feke (Adana) fluoritlerinin
olusumunda diyajenez olaylar1 esnasinda ortaya cikan sivilarin etkin oldugunu gosterirken,,
Akcakent fluoritlerinin olusumunda ise daha yiiksek sicakliktaki hidrotermal soliisyonlarin etkili
oldugunu gostermektedir.. Elde edilen bu bulgular arazi goézlemleri ile de biyiik uyumluluk
gostermektedir.

Anahtar Kelimeler: Feke, Akcakent, Fluorit, Nadir Toprak Elementleri (NTE)

Raie Earth Element (REE) Distibutions of Fluorites of Feke (Adana) and
Akcakent (Kirgehir)

Under the comprise of this study, rare earth element contents of fluorites in Feke (Adana) and.
Akcakent (Kirsehir) region are determined and also environmental interpretation of ore are
explained.,

Feke (Adana) fluorites are placed in. pale grey coloured, medium bedded locally nodular limestone
as a vein.. Akgakent {Kirsehir) vein fluorites are situated in alkaline syenite, gabbro and quartzite.

Rare earth elemnt contents vary between 0.01-2.8 ppm in Feke (Adana) fluorites and between
0.38-16.1 ppm in M¢akent (Kirsehir) fl.uori.tes,. It. is determined that REE contents of Feke (Adana)
fluorites are lower than Akcakent (Kirsehir) fluorites.. Feke fluorites plot in sedimentary area, and
Akcakent fluorites plot, in hydrothermal area in Tb/La-Th/Ca diagram... These results indicate that
solutions which, are evolved during diagenesis were effective in Feke fluorites formation.,, while
high temperature hydrothermal solution in Akcakent fluorite formation.. These findings and
results are largeley concordant with field observations-

Key words: Feke, Akcakent, Fluorite, Rare Earth Elements (REE)
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Aksaray-Kirsehir Arasindaki Granitoyidier ve Olusum Mekanizmalari

Ramazan DOGAN
Af TA Genel Miidiirliigii ANKARA

Orta Anadolu'da granitoyidlerin en genis yiizeylendigi bolgelerden birisi de Aksaray-Kirsehir
arasidir,. Granitoyidier, Agacoren ve Ekecikdagi civarinda kuzeybati-giineydogu uzammh biiyiik
yiizeylenmeler halinde» Kzhrmak boyunca ise kiiciik ve izole olmus sokulumlar seklinde
gozlemlenirler...

Bolgedeki granitoyidier MTA Genel Miidiirliigii'niin "Asidik. Magmatizmaya Bagh Maden
Yataklart .Aragtirmalart” projesi kapsaminda 2002 yilinda calisilmis ve farkli zaman ve mekanda
olusmus ve belirgin petrojenetik Ozellikler gosteren ii¢ ayri granitoyid serisinin varligi ortaya
konulmustur: 1, Aksaray-Ekedkdag grani toy idleri,, 2., Agacoren granitoyidier, ve 3. Kirsehir-
Cefalikdag granitoyidleri.

Aksaray'in hemen dogusu ve kuzeydogusunda bulunan Aksaray-Ekecikdag granitoyidleri olusum
sirasina gore gabro,, granodiyorit ve granitlerle temsil olunur. Genellikle mermerler ve kuvars-
serisit sistler icine sokulum yapan serinin biuitiin Uyeleri gesitli oranlarda stiniimlii deformasyondan
etkilenmiglerdir., Bazen Borucu'da oldugu gibi granitler icinde S] (K60B) ve S, (K70D) foliasyon
diizlemleri gelismistir. Mamasin barajindaki zayif kiimiilat dokusu haricinde biitiin gabrolar
izotropik olup,, asidik ve bazik dayklarla kesilmis ve yer yer ¢ok yogun altere olmuslardir.
GranodiyoritLer es tane boylu, olup diger granitoyidlere gore biyotitce daha zenginlerdir. Granitler
ise bol miktarda K-feldspat fenokristalleri ile karakteristiktir.

Aksaray-Ekecikdag serisinin hemen kuzeydogusunda iri tane boylu, Fe-Mg minerallerince cok
fakir ve minimum kismi ergime mineral kompozisyonu gosteren lokogranitler yiizeylenir.
Lokogranitler slinlimlii deformasyondan etkilenmediklerinden.,, veya. yer yer. ¢ok az
etkilendiklerinden, Aksaray-Ekecikdag granitoyidlerinden daha sonra olustuklar1 kabul
edilmektedir. .Ayrica Lokogranitler icinde AgacOren granitoyidlerine ait taze asidik dayklarn
bulunmasi onlarin Agacoren serisinin ilk fazlar olduguna isaret eder. Gabrolar icinde bazen 5 m
kalinliga varan iri piroksenli zonlar gelismistir.. Lokogranitler maksimum 4 m. kalinliginda
pegmatit damarlari ve bazen birkag on metre kalinliginda aplitik. dayklarla kesilmistir..

Agacoren granitoyidleri, Agacoren civarinda distan ice dogru gabro ve lokogranitler, es tane boylu
granodiyoritler, birkac fazli porfiritik granitler ve en. icte mikrogranitlerden olugsmus normal bir
magmatik dizilim gosterirler. Porfiritik granitler degisik, tane buiylkligiine sahip bazen 12 cm
buiyiiklige varan K-feldspat fenokristalleri ile bu. serinin en biiylik magmatik fazin1 olustururlar.,

Kirsehir'in  gilineyinde, Kizilirmak boyunca ve Cefahkdag'da goriilen Kirsehir-Cefahkdag
granitoyidleri diger serilere gore daha az kuvars icerigine sahiptir.. Bu seri ile iligkili gabro gibi
bazal tik kayaclar gozlenmez.. Bolgedeki metamorfik kay aclar yiiksek sicaklik (amfibolit-granulit
fasiyesi) - diislik basing (3 kb'dan kiiciik) metamorfizmasi gecirmiglerdir (Seymen, 1981). Arazide
metamorfik kayaclarla granitoyidier arasinda tedrici dokanak iligkileri ve amfibolitlerde baz1 K-
feldspat porfiroblastlar1 goriilmiistiir.
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Bolgedeki granitoyidler genellikle kuzeybati-guneydogu ve daha geng¢ kuzeydogu-giineybat1 yonlii
dike yakin faylarla kesilmigtir. Aksaray yakinlarinda deformasyonla es-yash gelismis » diisiik acili
faylarla, Kizilirmak boyunca Eosen formasyonlarim1 da etkileyen kuzeye dogru bindirme faylar
gorulir,.

Orta Anadoluda'ki granitoyidlerin genellikle carpisma ile es ve carpisma sonrasi karakterde
olduklar1 ve Pontid-Anatolit kita carpigmasi ile Izmir-Ankara-Erzincan siitur zonunun giineye
dogru striiklenmesi sonucunda kahnlasan kita kabugunun altinda olustuklarina inanilmaktadir
(Boz tug, 2000). Ancak bolgedeki bazaltik magmaiik kay aglarin ne litolojileri» ne de yapilari boyle
bir goriisu desteklemektedir. Aksine bazaltik, granitik ve siyenitik kayaclar arasinda siki bir jenerik
iliski vardir (Dogan, 2003).

Aksaray - Kirsehir arasindaki granitoyidlerden daha once ve daha sonra olugsmus bir ¢ok gabro
gelinilen vardir,, Bu nedenle gabrolarin granitoyidlerin olusumunda etkili olduklari
diisiintiilmektedir.

Kita kabugunun kismi ergimesinin kabuk kalinlasmasina bagli olarak degil de esas olarak gabro
sokulumian ile getirilen s ile iligskili oldugu daha gercekgi bir yaklasim olarak ongoriilmektedir.

Son yillarda uluslararasi literatiirde carpisma mekanizmasina alternatif olarak bazaltik. magma
sokulumlan ile kita ici rift havzalarinda da onemli oranlarda granitlerinin olusabilecegi konusunda
model calismalar vardir (Ryan ve Soper, 2001). Aksaray - Kirsehir arasindaki granitoyidlerin. de
buna benzer,, daha cok gerilmeli bir tektonik rejim, icinde olustuklari diigiiniilmektedir.

Kita ici rift havzalar ile bazaltik magma domlarimn genellikle magma sorguclari (sicak noktalar)
tarafindan olusturulduklari bilinmektedir. Aksaray-Akmezar yakinlarinda yeryliziiniin 6 km ile 9
km derinlikleri, arasinda tespit edilen, manyetitce zengin dom (Ates ve dig,, 1998) ile son. yillarda
yapilan MTA Genel Mudirliigi jeofizik calismalar ile Nevsehir yakinlarinda bulunan yiiksek 1s1
akist anomalisinin bolgede var oldugu diisiiniilen bir magma sorgucu ile iligkili olabilecegi
diisiiniilmektedir. Bu magma, sorgucunun, 6nce graben havzalarini olusturdugu ve bu. havzalara
sedimanter kayaglann dolmasi ve daha sonra artan riftlesme hizina bagh olarak gabrolarin
intriizyonu ve jeotermal gradiyantin artmasi ile kita kabugunun kismi ergimeye ugradigr ve
granitoyidlerin olustugu kabul edilmektedir.

Aksaray-Ekecikdag ve Agacoren granitoyidleri ve daha genc¢ bazaltik. magmatik serilerin
kuzeydoguya, dogru genclesmeleri ve intriizyon uzun eksenlerinin kuzeybatidan kuzeye dogru
degismesi; merkezi Akmezar yakinlarinda bulunan, bir magma sorgucunun (sicak noktanin)
zaman zaman aktivasyonu ile yaklasik kuzey-giiney yonlii, graben havzasinin tabaninda olusan
granitoyidlerin, Kirsehir Blogu'nun batiya dogru yaklasitk 10 km hareketi ve saatin ters yoniinde
toplam 20° donmesi ile agiklanabilir.

The Granitoids Between Aksaray and Kirsehir,
Central Anatolia, and Their Genesis

One of the widest outcrop of the granitoids in. the Central .Anatolia Is in. the area between. Aksaray
and Kirsehir, Central Anatolia. The granitoids around Agacoren and Ekecikdag crop out as
northwest-southeast elongated, large bodies, whereas those along Kizilirmak, river are found as
isolated small intrusions.

The granitoids in the area have been studied in 2002 under a regional project of MTA General
Directorate, "Mineral Researches Related to Acidic Igneous Rocks', and three igneous series
formed under spatially and temporally different environments and showing distinct petrogenetic
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features have been distinguished: 1-Aksaray-Ekecikdag granitoids; 2-Agacoren granitoids,and 3-
Kirsehir-Cefelikdag granitoids.

The Aksaray-Ekecikdag granitoids,, found just east and northeast of Aksaray; are made up of
gabbro, granodiorite and granite, in the crytallisation order. All the members of the series, which
intruded into the marbles and quartz-sericite schists are affected by the ductile deformation in.
various degrees. Sometimes, as in the granites around Borucu, S, (N60W) and S, (N70E) foliation
planes were developed. Apart from, those at the Mamasin dam., which show weak cumulate texture,
all the gabbros are isotropic, cut by mafic and feisic dykes and are strongly altered in places. The
granodiorites are equigranular and. richer in biotite relative to the other granitoids and the
granites are characteristic by their rich K-feldspar phenocrysts..

"The leucogranites occurring just northeast part of the Aksaray-Ekecikdag series are coarse
grained,, have very poor Fe-Mg mineral content and show eutectic mineral composition. Because
the leucogranites are not, or weekly effected by the ductile deformation, they are thought to be
younger than Aksara.y~Ekeeik.dag granitoids... The leucogranites may represent the first phases of
the Agacoren granitoids because they were cut by fresh,, acidic dykes belonged to the Agacoren
granitoids.. Up to 5 m thick, coarse grained pyroxene-rich .zones were sometimes developed in the
gabbros, and up to 4 m thick pegmatite veins and sometimes several ten meters thick aplitic dykes
in the leucogranites,.

The Agacoren granitoids show a normal magmatic .zo.nation around Agacoren,, The gabbros and
leucogranites found at the outer parts are replaced by equigranular gra.nodioiit.es, several
porphyritic granite phases and by microgranite dykes inward... The porphyritic granites including
various sized K-feldspar phenocrysts, up to 12 cm big crystals, constitute the biggest part of this
igneous series,,

The Kirsehir-Cefahkdag granitoids crop out at the south of Kirsehir, along Kizilirmak river and at
Cefalikdag, Their silica content is lower than, the other series. Mafic rocks such, as gabbros are not
associated with this series, The' rnetamorphic rocks were- resulted from high temperature
(amphibolite-granulite fades) - low pressure (lower than 3 kb) metamorphism (Seymen, 1981).
Some gradual contact relations between the granitoids and metamorphic rocks and K-feldspar
porphyroblasts in amphibolites can be seen, in the field.

The granitoids in. the area are generally cut by northwest-southeast and younger northeast-
southwest trending nearly vertical faults, Syn-deformation, low-angle faults near Aksaray and-
northward thrusting zones affecting also the Eocene formations along Kizilirmak river were also
developed.

It is generally believed that the Central Anatolian granitoids are syn-and post-collisional in.
character and were generated, by the thickening of the area, by the thrusting of the Izmir-Ankara-
Erzincan suture .zone southwards as a result of collision between. .Pontid.es and Anatolides (Boztug,
2000). However, neither lithologies nor structures of the basaltic igneous rocks support this idea.
In feet, the basaltic, granitic and syenitk rocks in the area, are genetically related to each other
(Dogan,2003).

There are a lot of gabbros, which, were formed before and after the granitoids between. Aksaray
and Kirsehir.,, So the gabbros are thought to have played some roles in the genesis of the
granitoids in the area. The partial melting of the crust may be essentially related to the heat
brougth by the gabbros not to the pressure made up by the thickening of the crust...

In the recent, international literature, it. has been modelled that substantial granitic melt can be
generated in intra-cratonic rift basins with the introduction of a modest volume ofbasaltic magma
as an alternative interpretation to the collision process (Ryan and Soper, 2001). The granitoids
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between Aksaray and Kirsehir are thought to be generated in a similar extensionai tectonic
environment.

Rifting within the plates and basaltic igneous domes are generally believed to be produced by
magma plumes (hot spots). A dome' rich in magnetite dedected near Aksaray-Akmezar between. 6
km and 9'km below the surface (Ates et ai, 1988) and .the high heat flow anomaly found near
Nevsehir, by regional geoph.ysi.cal studies of MTA. General Directorate, can. be related to the
presence of a magma plume in. the region. The magma plume is expected to have first produced
graben basins, and the sedimantary rocks accumulated in these basins and the basement rocks
were later partially melted by the gabbro intrusions and increased geotliermal gradiant as a result
of high speed rifting.

Getting younger ages towards the northeast and changing the direction of the intrusion axis from
the northwest to the north between the Aksaray-Ekecikdag and. Agacoren granitoids and younger
basaltic magmatic series can be explained, by about ten. km westward movement and approximately
a total of 20° counter clockwise rotation of the Kirsehir Block, after forming under a nearly north-
south trending graben basin created by periodical activity of a magma plume (hot spot) centered
around. Akmezar.
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iskenderun’Korfezi Giincel Cokel Ve Foraminiferlerinde
Gozlenen Jeokimyasal Anomaliler
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Giincel ve eski denizel ortamlarda karbonat treticileri arasinda yer alan organizmalarin
kavkilarinda biyojeokimyasal tarihgeyi saklamalari, bu canlilarin son yillarda lilkemizde de ayrintili
bicimde incelenmelerine yol acmustir., Bu calismada gilincel bazi foramlnifer kavkilarinin
mineralojik ve jeokimyasal ozellikleri belirlenerek; ortamsal kosullar ve giincel jeolojik anomaliler
arasindaki iliskiler arastirilmustir. Iskenderun Korfezinden derlenen iki tortul Ornegindeki
foraminifer kavkilar1 tiim kayac {XRD ve AAS) ve mikroprob diizeyinde incelenerek kavkilarda
renklenmelere neden olan elementler nicel/yari-nice! olarak saptanmuistir. Bu 6rneklerin koordinat
degerleri 36 no'lu istasyon, icin 36°49 22 K,'36°08 37 D ve 125 no'lu istasyon icin 36724 80 K, 35°
51 31 D*duw\ 36. 6rnekte su. derinligi 22.00 m ve 125. 6rnekte ise 21.00 m'din Bu o6rneklerde
glincel foraminiferlerden Vertebralina siriata d'Orbigny, Adelosina partsehi (d'Orbigny), A... pulcheUa
d'Orbigny, Spirolocttlina dilatata d'Orbigny, Siphonaperia agglutinons (d'Orbigny), S. aspera
(d'Grbigny), Lachlaneiia vanoiata {d'Orbigny), MassiUna secans (d'Orbigny), Quinquelocuimia disparais
d'Orbigny, Q. Umhata d'Orbigny, Q steiiigera Schlumberger, Triioculina maiitmi Schlumberger, 7.
plicata Terquem, Peneroplis pertusus (Forskal), P. planatus (Fichtel ve Moll)', Sorites orbiculus (Forskal)
ve Elphidiuni crispum- (Linné) gibi 11 cins ve 17 tiir saptanmustir. Incelenen foraminifer kavkilarnda
yesil, siyah, pembe, gri ve sar1 renkli kesimler gozlenmistir. .iskenderun Korfezi'ndeki giincel
¢cokeller karbonath kil, killi karbonat ve karbonatli camurlardan olusmaktadir. Cokeller; Kkalsit,,
aragonit, dolomit, kuvars,, feldispat, kil ve eser miktarda halit icermektedir. Kil fraksiyonunu
smektit, illit, klorit, serpantin, paligorsk.it ve kansik-tabakali C-S olusturmaktadir.. Ornek No
36'daki foraminifer kavkilar1 baglica aragonit ve Mg-kalsit, daha az miktarda anhidrit, dolomit ve
kuvars icermektedir., Ornek No 125 ise kalsit, Mg-kalsit, aragonit ve eser miktarda dolomit, kuvars
ve sideritten olusmustur., 36 ve 125 nolu Orneklerde sirasiyla kavkilardaki Kalsitlerin. d(104)
degerleri 2.998 ve 3.000 A, % mol MgCO, icerikleri 12.67 ve 1.2.00 olup, Mg-kalsit ve yiiksek Mg-
kalsit bilesimine karsilik gelmektedir, Foraminifer kavkilarinin ana element konsantrasyonlari,
genis bir aralikta degisim gostermekle birlikte, bazi kavkilarda belirgin farkliliklar ortaya.
cikmaktadir,. Renkli kavkilardan elde edilen 18 mikroprob analizinin ortalamasi, tiim .foraminifer
kavkilarmim temsil edildigi iki Ornegin, analizinin ortalamasi ile normalize edildiginde, CaO
disinda, diger oksitlerde 19 katina kadar varan zenginlesmeler saptanmistir. Korfezdeki aktif
faylardan ¢ikan sicak sularin tasidigi iyonlarin deniz suyunda zenginlesmeleri ve sonucta bunlarin,
kavkilarda anormal kirlenmeye neden olduklari ileri striilebilir. Bu elementlerin canlilarin fiziksel
ve kimyasal islevleri sirasinda ikincil, olarak zenginlestirilmis olmalari, da. beklenmelidir.,
Kavkilardaki Mg/Ca orani 23.54-38.96, Sr/Ca orani 6.22-4.48 arasinda degismektedir. Bentik
foraminifer kavkilarindaki kalsitlerin Mg/Ca orani ile deniz tabani suyu sicaklig1 arasinda bir iligki
kurularak 41-50 °C arasinda degisen sicakliklar bulunmustur.. Aym tiire ait kavkilarda bile Sr/Ca
oraninda ortaya ¢ikan farkliliklar, Sr termometresi icin secgilecek foraminifer cins veya tiiriiniin ¢ok
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iyi belirlenmesini gerektirmektedir. Gilincel foraminifer kavfcdanndaki mineralojik-kimyasal
kayitlar cok sayida parametre ile denetlenmekle birlikte, deniz tabani suyu sicakligindaki anomali,
giincel kirik hatlarina baghi hidrotermal kaynaklari isaret edebilir. Ozellikle korfezin
kuzeydogusundaki Erzin i¢me ve Ihcasi bu diisiinceyi desteklemektedir,. Literatiirde korfezde
bulundugu belirtilen yaklasik K-G ve KB-GD dogrultulu egim atimli faylarin varligi da ek bir kanit
olarak, gosterilebilir,.

Paléontologie and Geochemical Anomalies on Foraminiferal Shells in
the Submarine Sediments of iskenderun Bay

Organisms as carbonate producers in modern and ancient marine environments were investigated
in our country in recent years in detail because of preserving biochemical history on their shells,. In
this study, the relations between environmental conditions and modern geological anomalies were
searched throughly by determining mineralogical and geochemical features of some modern
foraminiferal shells.. Foraminiferal tests collected from two submarine sediment samples in
iskenderun Bay were studied by whole-rock (XRD and AAS) and microprobe methods., and in this
way elements being the cause of colorful on the shells were quantitatively/semi-quantitatively
measured. The coordinate points of these samples are 36°49 22 N and 36°08 37 E for location
numbers of 36 and 125, .respectively.. Water depths are 22.00 m and 21.00 m for code samples of
36 and 125. 11 genus and 17 species of modern foraminifers were determined in these samples
like Vertebralina striaia d'Orbigny, Adelosina partschi (d'Orbigny), A. pulchella d'Orbigny, Spiroloculina
dilatata d'Orbigny, Siphonapetta agluiinans {'d'Orbigny), S, aspera (d'Orbigny), Lachlanella varidata
(cTOrbigny), . Massilma seams (d'Orbigny), Quinquelocidina disparais d'Orbigny, Q. limbata d'Orbigny,
Qj steUigera Schlumberger, Triloeulina marUmi Schlumberger, T. plicata Terquem, Peneroplis perittsus
(Forskal), P.. planatus (Fichtel ve Moll), Sorites orbictilus (Forskal) ve Elphidkim crispum (Linné),
Green, black, pink, gray and. yellow colored parts are observed in the studied foraminiferal species.
The submarine sediments of iskenderun Bay consist of mostly calcareous clay, clayey carbonate
and calcareous muds. The sediments include calcite, aragonite, dolomite, quartz, feldspar, clay and
trace amount of halite.. The clay fractions are dominated by smectite, illite, chlorite,, serpentine,
palygorskite and mixed-layer C-S. Foraminiferal shells of Sample No. 36 mainly contain aragonite
and Mg-calcite, less anhydrite,, dolomite and quartz.. Foraminiferal shells of Sample No. 125 are
made up of abundantly calcite, Mg-calcite., aragonite and. rarely dolomite, quartz and siderite. The
d(104) values and MgCO, of calcites in the shells are respectively 2.998 and 3.000 A, and 12.67
and. 12.00 mol % for samples No0.36 and 125 that these correspond to Mg-calcite and high Mg-
calcite compositions. The clear differences appear in some foraminiferal species although major
element concentrations of shells show a. variation in wide range.. Two samples representing all
foraminifers were normalized with the mean of 18 microprobe analyses from, colored foraminifer
shells and an enrichment of 19 times for other elements except for CaO were determined. It can
be explained that an abnormal contamination within the shells were caused by enrichments in the
sea water of ions transported with hot waters coming from active faults within the gulf. Moreover,
it should, be expected that these elements were secondarily got rich during their physical and.
chemical, processes by livings,. Mg/Ca and Sr/Ca ratios of shells vary between. 23.54-38.96 and 6.22-
4.48, respectively, A temperature of 41-50 °C were found by setting up a relationship between
.Mg/Ca ratio ofcalcit.es in benthic foraminifers and sea-floor water temperature,. The species or
kinds of fossil used for Sr thermometer must be carefully selected due to differences in the Sr/Ca
ratios in even same species. The anomaly in the sea-floor water temperature can indicate
hydrothermal springs related to present, fracture lines however the mineralogical-chemical records
in the modern foraminifer shells are controlled by many parameters.. Erzin mineral, springs located
in the northeast of the gulf particularly seem, to be supported this opinion., The existence of
approximately N-S and NW-SE dip-slip faults within the gulf cited in the literature can be also
displayed as an additional evidence.
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Aladaglar'da Karbonatlar Icindeki Pb-Zn Yataklarinda Durayh Kiikiirt Izotopu
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Dogu Toroslar'in Aladaglar - Zamanti Pb-Zn provensinde ¢ok sayida Pb-Zn yataklari.
bulunmaktadir.,, Glinimiizde madencilik faaliyetlerinin sirdirildigic Ayrakh, Cadirkaya,
Delikkaya, Sucati ve Denizovasi Pb - Zn y a taklan, bunlarin en Onemlileridir. Bolgedeki
cevherlesmeler Yahyal Istifi ile Siyah Aladag Nap1' na ait kayaglar icinde bulunur. Yahyal istifi
Siltiriyen (?) -Alt Devoniyen yash kirintililarla baglayip Triyas yash karbonatlara kadar devam eden
kesintisiz bir seri. olusturur.. Siyah Aladag Napi ise, Ust Devoniyen. - Ust Kretase araliginda
¢Okelmis karbonatli ve kirintili kayaclardan olusur.

Bolgedeki Pb-Zn yataklarindan Ayrak.li yatag:; Yahyah Istifi' ne ait Devoniyen yash, kalin tabakali,
rekristalize kirectaslar1 i¢inde ve bu kirectaslar1 ile kalk sgistlerin arasinda, Cadirkaya Yatagi;
Yahyal: Istifi'ne ait Permiyen yash, orta-kahn tabakali rekristalize kirectaslari icerisinde yer
almaktadir. Permiyen. yagh, rekristalize kiregtaslart U .Kretase- A, Tersiyer yash Karamadazi
granitinin dayklari tarafindan kesilmistir> Delikkaya ve Sugati yatagi ile Denizovasi-Uzunkol Tepe
yatagl Siyah Aladag Istifi'ne ait Jura yash, kalin tabakali, masif gériiniimlii kirectaslari icerisinde
bulunur. Denizovasi-Celaldag yatagi ise Siyah Aladag Istifime ait Ust Permiyen yash Mizzial
kirectaslar icerisinde yer almaktadir.

Cadirkaya yatagr harig, bolgedeki cevherlesmelerde ana cevher minerali simitson.it ve galenittir.
Diger izlenen mineraller; sfalerit, pirit, markazit, anglezit, seniz.it, hidrozinkit, znkit> kalsit,
doioniit ve kuvarstir.,, Farkli olarak Cadirkaya Yataginin ana cevher minerali sfalerit olup.»
parajenezde kaj.kopi.rit de izlenmektedir.

Pb - Zn yataklarmdaki mikrotermometrik 6l¢timler, sfalerit minerallerinde tespit edilen birincil, ve
yalana ikincil, (pseudosecondary) stvi kapanimlarda gergeklestirilmistir* Sivi kapanunlann tamami
iki fazh olup, (L-svi-J-V-gaz) homojenlesme sivi .fazda gerceklesmistir... Mikrotermometrik
incelemeler; Ayrakli yatagini olusturan ¢ozeltilerinin bilesiminde NaCl» CaCl,, MgCl,, LiCI gibi
tuzlarin hakimiyetini ve %14 ile %26 arasinda yiiksek tuzluluk (NaCl esdegeri) degerlerini
gostermektedir, Denizovasi yataginin ise yine % 23 ile % 28 gibi yiiksek tuzluluga (NaCl esdegeri)
sahip ve bilesiminde NaCl, CaCl,. MgCl, ve FeCl, gibi bilesenlerin baskin oldugu bir sicak su
sistemiyle iligkili olustugunu gostermektedir. Ayrakli yataginda, cevherlesme sirasindaki
» cozeltilerin sicakliklarinin 50 °C ile 229 °C arasinda, Denizovasi yataginda ise; 86°C ile 162 °C
arasinda bulundugu, her iki yatak icin cevherlesme siiresince c¢ozelti tuzlulugunda pek bir
degisikligin olmadig1 saptanmistir.

Durayli kikiirt izotopu incelemeleri sfalerit, galen ve piritlerden yapilmistir, Cadirkaya
cevherlesmesinde bulunan 0,34 ile -0'59 arasindaki D"S %, degerleri, kiikiirdiin magmatik bir
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kaynakla iligkili olabilecegine isaret etmektedir. Ayrakh cevherlesmesindeki -5,4 ile -2,12
arasindaki hafifce negatif D*S %, degerleri ise , kiikiirtiin *~S izotopu agisindan zengin organik
maddeyle iligkili bir kaynaktan geldigi seklinde yorumlanabilir.. Delikkaya, Denizovasi ve Sucati
yataklarindaki 4-7,55 ile +12,19 arasindaki gorece pozitif D*S degerleri ise kiikiirtiin magmatik
sistemden o6te deniz suyundan veya lokal evaporitler gibi daha yiiksek ™S icerigine sahip bir
kaynaktan gelmis olabilecegine isaret etmektedir.,

Dogu Toroslar* daki Pb-Zn vyataklari,, farkli yastaki  kayaclar icinde bulunmakta, farkl
homojenlesme sicakliklart ve sivi bilesimleri gostermekte» farkli izotop degerleri ve cevher tiirleri
icermektedir.. Bu durum., Pb-Zn. yataklarinin ¢ok evreli bir olusum, oykiisiine sahip olduguna
isaret etmektedir.. Ote yandan, cevherlesmenin sicak sulara bagl, tabakaya uyumlu ve uyumsuz
olarak silfiirlii cevherlesme stireci gegirdigi, daha sonra ise gerek yerli yerinde, gerekse diger
kirik- karst sistemlerine aktarilarak karbonatli yataklarin olustugu soylenebilir.

Anahtar Kelimeler: Dogu Toroslar, Pb-Zn cevherlesmesi, mikrotennometoik incelemeler, durayh hiikmi
izotopu.

Stable Isotope and Microtermometric studies in Carbonate - Hosted Pb-Zn
Deposits in Aladaglar, Eastern Taurus, Turkey

There are a number of lead-zinc deposits in Aladaglar-Zamanti province in Eastern Taurus,. The
Ayrakh, Cadirkaya, Delikkaya, Sugati and Denizovast Pb-Zn deposits, which were recently mined,
are the most important ores, Mineralizations in the area occur within the rocks that belong to the
Yahyali Sequence and the Siyah Aladag Nappe., The Yahyali Sequence shows continuous series
and starts with Silurian (?)- Early Devonian aged terrigenous rocks extending to Triassic aged,
carbonates, The Siyah Aladag Nappe consists of carbonate and terrigenous sedimentary rocks,
deposited between. Upper Devonian to Upper Cretaceous.,

The Ayrakh Pb-Zn deposit occurs within the thick, layered, recrystallized Devonian limestones and
at the contact of the limestone with the calc-schist that belongs to the Yahyali sequence,, The
Cadirkaya deposit occurs in the medium to thick bedded Permian limestones which belong to the
Yahyali Sequence.. The Permian, recrystallized limestones are cut by dykes of the Upper Cretaceous
-Early Tertiary aged Karamadazi granite., The Delikkaya, Sucati and Denizovasi-Uzunkoltepe
deposits occur within the thick layered, massive Jurassic limestones which belong to the Siyah.
Aladag Nappe, The Denizovasi-Celaldag deposit, occurs in the Upper Permian limestones with
Mima which, belong to the Siyah Aladag Nappe.,

Main ore minerals in the deposits, except Cadirkaya, are smithsonite and galena.. Other minerals
are sphalerite,, pyrite, marcasite, anglesite, cerussite, hydrozincite,, zincite, calcite, dolomite and.
quartz., Whereas, the main, ore mineral of the Cadirkaya deposit is sphalerite and, it contains
chalcopyrite.

Microtermometric studies have been carried out on the primary and pseudosecondary fluid
inclusions in sphalerite minerals,. All inclusions were two phase inclusion and homogenization'
occurred in a liquid phase, Fluid inclusion studies indicate that the ore forming fluids, which is
responsible for the Ayrakh deposit, contains NaCl, CaCl,, MgCl, and LiCl, their salinity is high and
range between. 14% and 26 % NaCl equivalent. Denizovasi deposit is also has high salinity range
between 23% and 28% NaCl equivalent and contains NaCl, CaCL, MgCl,, FeCk These data
indicate that the ore forming fluids should be related to warm water which is dominant with salty
systems such as NaCl,, CaCU, MgCl,, LiCl and FeCL Homogenization temperature during the
mineralization is between 50°C and 229°C for the Ayrakh deposit, and between 86°C and 162°C far

113



56. Tiirkiye jeoloji Kurultay:
56" Geological Congress of Turkey

the Denizovasi deposit. Miorotermometric data indicate that the salinity of the ore forming-
solution was not changed during the mineralization in the both deposits.

Stable sulphur isotope studies have been carried out on sphalerite, galena and pyrite minerals. D™5
%, values between 0,34 and -0,59 in the Cadirkaya deposit indicate that the sulphur source may be
related to a magmatic origin. Slightly negative 0*'S %, values between -5,4 and -2,12 in the Ayrakh
deposit indicate that sulphur may be originated from a source related to organic compounds that
is rich in *S isotope values. Relatively positive D™S %, values between +7,55 and +12,19 in. the
Delikkaya, Denizovasi and Siicat1 deposits indicate that the source of sulphur might be sea water or
local evaporates, rich S isotope values, beyond a magmatic source

Lead-zinc deposits in the Eastern "Taurus occur within different age rocks, have different
homogenization temperature, solution systems and isotope values, and show different ore types.
This illustrates that the Pb-Zn deposits have a multi-stage formation story. It is suggested that the
first mineralization occurred as concordant and. discordant bodies via hot waters, followed by
sulphur mineralization; the mineralizing fluids were precipitated carbonate ore bodies in situ or by
transfer to fracture and karst systems within the limestones,.

Key Words; Eastern Taurus, Pb~Zn mineralization, Microtermometoic studies, stable sulphur isotopes,.
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Mersin, CiftlikkGy Bélgesinde Manganez Igin Biyojeokimyasal Prospeksiyon

Erkan DEMIR ve Zeynep OZDEMIR

Mersin UniuersiiesiMiikendislik Fakiiltesi Jeoloji Miihendisligi Béliimii

(E-maii: zozdemir@mersin.edu.tr)

Biyojeokimyasal prospeksiyon yontemleri, bilinmeyen maden yataklarinin ortaya cikarilmasi
amaciyla bitki orneklerinin kimyasal analizinin yapilmasi ilkesine dayanir. Bu amacla Zn, Cu, Mn,
Fe, Au, Ni, U gibi elementlerinin olusturdugu maden yataklarinin saptanmasi icin bir cok
indikator bitki,. kullamlmustir. Ayrica cogu. bitki tiirii de cevresel ortamin gozlenmesi amaciyla
(6zellikle ortamdaki metal Kkirliliginin ortaya ¢ikarilmasi) kullanilmistir,. Yapilan literatiir
calismalarinda Pinus brutia. bitki, tlriinlin manganez yataklar1 icin biyojeokimyasal indikator
oldugu ve ecevresel monitor olarak kullanilabilecegi belirtilmistir,.

Bu. cahsmada Mersin Ciftlikkdy bolgesinde 17 adet istasyondan Pinus brutia (¢am) bitkisinin dal ve

toprak  ornekleri  toplanmis, Orneklerdeki ~mangan  diizeyleri, atomik  ahsorbsiyon
spektrofotometresi ile saptanmistir, Elde edilen sonuglar diger calismalar ile karsilastinlarak, bu
bolgede  biyojeokimyasal prospeksiyomm yapilmasinin yaninda cgevresel ortamin belirlenmesi
arastirilmistir. ‘

Biogeochemical prospecting for Manganese in the Qiftlikkdy area, Mersin

Biogeochemical methods of prospecting involve the chemical, analysis of vegetation in order to
detect mineralization in. the underlying substrate. There are probably more plant indicators of Zn»
Cu, Mn, Fe, Au, Ni, U than for any other element and the reputation of such indicators has in.
some cases been established for over a century., On the other hand,, many plant species could be
used, successfully for environmental monitoring.

In this studies, twigs of the Pinus brutia (pine) and soil samples were collected, from Ciftlikkoy area
at 17 sites, and analyzed for manganese by the atomic absorption, spectrophotometer. The
manganese concentration of the Pinus brutia (pine) were compared to obtained from the other
studies and investigated, the role of Pinus brutia as a biogeochemical indicator for environmental
monitoring manganese in soil.
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Madenli ve Beicegiz Arasindaki Listvenitlerin Jeolojisi,
Jeokimyasi t e Geligimi (Gelendost-Sarkikaraagag, Isparta)

Oya CENGIZ ve Mustafa KUSCU

Stileyman Dermrel Universitesi Miikendislik-Mimarlik Fakiiltesi Jeoloji Miih. Boliimii, 3.2260, Ciiniir- Isparta.
ocengiz@mnif.sdu.edu> tr, mkuscu@minf.sdu.edu.tr

Inceleme alani, Orta Toroslar'da bulunan Isparta Biikliimiiniin, dogu kesiminde yer alan,
Beysehir-Hoyran itaplarinin bir boliimiinii olusturmaktadir.

Calisma alaninda yer alan kaya birimleri., tabanda otokton konumlu Jura, 'yagh dolomit ve
dolomitten olusan. Haaalabaz formasyonu, ile baglar. Uzerine uyumlu olarak Kretase-Alt Tersiyer
vasli dolomitik kiregtagi ve kirectaglarmi kapsayan. Anamasdag formasyonu, gelir. Anamasdag
formasyonu tizerinde de, Orta Eosen, yashi Golgeli formasyonu uyumlu olarak gozlenir., Allokton
konumlu Beysehir-Hoyran naplan ile iliskili Ust Eosen yerlesim yash Sarkikaraagac Ofiyolitleri ile
listvenitler, Ust Eosen yash Egirler formasyonu ve Deliktas formasyonu bu birimler iizerine
oturur.. Biitiin bu birimleri otokton konumlu Ust Eosen yash Bagkonak formasyonu, Ust Miyosen-
Pliyosen yash Goksogiit formasyonu agisal uyumsuz olarak tistler. En Ustte ise alivyon ile yamac
molozundan olugsan Kuvaterner yash geng ¢okeller uyumsuz olarak bulunur.

Beysehir-Hoyran Napl.an.iia baghh olan Sarkikaraagag¢ ofiyolitleriiiin alterasyonu ile gelisen ve
arastirmanin amacini olusturan listvenider, genellikle KB-GD dogrultusunda 16 km uzanim, 80 ile
750 m arasindaki bir genislikte yayilira sunmaktadir,.

Madenli ve Beicegiz bolgelerinde yiizeyleyen listvenitler, mineralojik bilesimi, ayrisma derecesi,
jeokimyasal Ozelliklerine ve olusumlarina gore silis-karbonatli ve karbonatli olmak tizere iki tip
olusum gosterirler. Mineral bilesimi bakimindan silis-karbonath listveniderde kuvars, Kkalsit,
dolomit, kil (serpantin), enstatit, forsterit, amfibol, plajioklas ve manyezit mineralleri izlenir.
Karbonatli listveniderde ise kalsit, dolomit,, kil (serpantin, Mg-smektit), kuvars, enstatit, Forsterit ve
manyezit mineralleri belirlenmistir.

Hid.roterm.al. eriyikler, atmosferik sular ve etkenler, ultrabazik kayaclar alterasyona ugratmis ve
onlarin, elementlerini ¢ozmiis, tasimig ve kaybettirmistit., Bununla birlikte go¢ etme yetenegi az
olan elementler yerinde birikerek element zenginlesmesine neden olmuslardir. Kayip oksider ve
elementler; MgO, SiO,, Fe,O,, MnO, Co, Ni, Zn, Cu, Fe, ve Cr, kazanilmis oksitler ve elementler;
SiCX, CaO, CO,, Au, As, Bave Sr, degismez oksitler ve elementlerinde; Al,0,, Na ,0, K,O, TiO,,
P,O,, Rb, Sc, Crve nadir toprak elementler oldugu tespit edilmistir..

Au icin genellikle potansiyel, kaya olan listveniderde arastirma sahasinda. Au, As, Zn. ve Cu element
zenginlesmesine rastlanmamustir.,

Sarkikaraagac ofiyolitleri, serpantinlesmis, tek.tonizm.anm. etkisiyle kirilmis, parcalanmis, ezilmis,
lateritlesmis, limonidesmis ve gegirgen bir yap1 kazanmustir., Ca, yOrede yiizeyleyen karbonatl
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kayalar1 olusturan litolojilerden, CO,, atmosferden ve anilan, formasyonlar ile cokellerden, Mg"
iyonlar1 da ultrabazik kayalardan kaynaklanmaktadir..

Calisma sahasinda silis-karbonat ve karbonat tipi seklinde gelisen listvenitlerin; tektonik yerlesimin
ge¢ evrelerinde meydana gelen deniz suyu ve formasyon suyu ile etkilesimli olan hidrotermal
sistemlere ve atmosferik etkenlere bagl olarak olustugu, diisiiniilmektedir.. Sonug olarak, calisma
alanindaki listvenitler ana MORB'la iligkili hafif nadir toprak elementti tiiketilmis magmadaki
ultramafik kayaclardan tiremislerdir.,

Geology, geochemistry and evolution of Iistwaenites between
Madenli and Belcegiz (Gelendost-Sarkikaraagac, Isparta)

The study area, is situated in the Beyseliir-Hoyran nappes in. the eastern limb of isparta .Angle
(Central Taurid).

The rock units in the investigated area begin with autochthonous Hacialabaz formation composed
of dolomite and limestone of Jurassic age, and. pass upward dolomitic limestone and limestone of
Anamasdag formation of Cretaceous-Lower Tertiary age.. The Golgeli formation of Middle Eocene
age rest conformably upon this unit. Sarkikaraagac ophiolite and listwaenites. Egirler formation,
and Deliktas formation of Upper .Eocene age» which are allochthonous units of Beysehir-Hoyran
nappes, overlie tectonically autochthonous units. These autochthonous and. allochthonous units
are overlain unconformably by Bagkonak formation of Upper Eocene age, Goksogut formation of
Upper Miocene-Pliocene, alluvial and slope deposits.

The listwaenites formed by alteration of Sarkikaraaga¢ ophiolite extend 16 km in. NW-SE
direction, and display 30 to 750 m width,

Based on mineralogical composition, alteration intensity, geochemical characteristics and
formation, listwaenites outcropping between Madenli and Belcegiz display two types of formation
{silica-carbonate and carbonate type listwaenites), In terms of mineralogical composition, quartz,
calcite, dolomite, clay (serpentine), enstatite, forsterite, amphibole, plagioclase, and magnesite have
been, observed in silica-carbonate type listwaenites. Carbonate type listwaenites contain calcite,
dolomite, clay (serpentine+Mg-smectite), quartz, enstatite, forsterite, magnesite minerals.,

Hydrothermal solutions- and atmospheric water altering the ultramafic rocks have been dissolved
the soluble elements, and then carried and removed ions and chemical compounds. However,,
moving of soluble elements from the rocks, enrichment- of dissoluble elements have been clearly
observed., Lost oxides and elements; Mgo, SiO,, Fe,O,, MnO, Co, Ni, Zn, Cu, Fe and Cr, gained
oxides and elements SiO,, CaO, CO,, Au, As, Ba and Sr, and immobile oxides and elements ALQO,,
NaaO, K0, TiO,, P,O,, Rb, Sc, Cr, and rare earth elements..

In study area, .Au, As, Zn. and Cu element enrichments weren't observed in. listwaenites known, as
potential rocks for Au,

Sarkikaraaga¢ ophiolite has been serpentinized, milonitized, limomtized and lateritized, and
displays porous structure.. Ca from the lithologies including carbonate rocks of the region, CO,
both, from these lithologies and atmosphere, and. Mg ions result from ultrahasic rocks.

Silica-carbonate and carbonate type of listwaenites are thought to formed depending on
hydrothermal systems in connection with, seawater and formation water in the late stages of
tectonic emplacement and atmospheric effects,. As a result, listwaenites outcropping in the study
area, have been derived from which originated mid-ocean ridge environment ultramafic rocks
from light rare earth elements depleted, magma..
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Malatya -Yesilyurt AltinliFlorit Cevherlesmeleri

M. Kemal REVAN', Yurdal GENC", Ozcan Dumanlilar

*MTA Genel Miidiirliigii, Maden Eiiid Dairesi Ba$kanligi> 06520 ANKARA
** Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, 06532., Beytepe ANKARA

Altinli florit cevherlesmeleri, Yesilyurt (Malatya) il¢esinin yaklasik 20 km glineyinde» L40cl - L40c4
paftalan1 igerisinde yer almaktadir., jeolojik ag¢idan, Dogu Toros- Orojenik kusaginin orta
kesimlerinde yer alan. calisgina alaninda» Malatya Metamorfitleri ile Maden Karmasigi'na ait
birimler yer almaktadir,.

Altinli, florit cevherlesmeleri. Paleozoik yaslhi Malatya. MetamorfitlerTne ait. kii.stali.ze kirectaslar ile
bunlarin tizerinde diskordans olarak bulunan sistlerin dokanaklam boyunca gozlenmektedir.
Cevherlesme kalinligi 1 ila 40 metre arasinda degismektedir. Cevher iceren zonlar diskordans
diizlemleri boyunca yaklagik 10 km. takip edilebilmektedir.. Cevherli zonlar yer yer bresik yapida
olup,, bres matriksi baglica kuvars ve floritten olugsmakta, bres parcalan ise rekristalize kirectasi ve
sist bilesimindedir. Bresik cevher zonlannda altin igerikleri 12 ppm'e kadar ulagsmaktadir. Bresik
yapmin gozlenmedigi seviyelerde altin icerigi daha diisiik olup 100 ppb'ye kadar diigsmektedir,
Analiz sonuclarina gore florit degerleri, %8 - %37 arasinda degismektedir.,

Jeolojik konumu, yapi-doku ozellikleri ve .mineralojik bilesimi, agisindan Yesilyurt (Malatya) Altinh
florit cevherlesmesi rekristalize kiregtaglari. ile sistler arasindaki diskordans diizlemlerine bagl bir
cevherlesmedir. Bu. tiir bir cevherlesme Dogu Toros Kusaginda ilk defa tanimlanmaktadir.
Konumu ve yayilimi dikkate alindiginda, bu. tiir bir cevherlesmeler acisindan Dogu Toros
Kusaginin 6nemli potansiyel sahalar olabilecegi dusiintilmektedir...

Malatya -Yesilyurt Gold-Bearing Fluorite Mineralizations

Gold-bearing fluorite mineralizations are located about 20 km. to the south of Yesilyurt (Malatya).
The units of Malatya Metamorphics and. Maden Complex, take place in the investigated area,
which is geologically situated in the central part ofthe Eastern Taurus Orogenic Belt.

It is possible to observe the gold-bearing fluorite mineralizations along the contacts between
crystallized. limestone of Paleozoic aged Malatya Metamorphics and schists, which unconformably
overlie the former... The zone of mineralization varies from 1 m to 40 m in thickness., The ore-
bearing zone may attain lengths of up to 10 km along the unconformity surfaces. These type of
zones are intermittently observed as brecciated. The matrix of breccia, is mainly composed, of
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quartz and. fluorite in high concentration and. the fragments within the breccia, can be defined as
crystallized limestone and schist in composition. As for the gold contents of the breccia ore zones,,
they reach up to 12 ppm.. However, when there is no breccia texture observed at certain horizons,
the gold content gets much lower and decreases up to 100 ppb. According to the results of the
analysis, the fluorite contents range from %8 to 'f 37.

In terms of geologic position, structural-textural features, and mineral content» the Yesilyurt
(Malatya) gold-bearing fluorite mineralization is a distinct one formed by the uncorformity surfaces
that developed, between crystallized limestones and schists,, It is the first time that such
mineralizations in the Eastern Taurus Belt have been defined., Hence when, its geologic position
and. extension are concerned, this type of mineralization seems to be extremely important to form
a basis for further exploration studies in the Eastern Taurus Orojenic Beit,..
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Capizi-Terzialj (Kirgehir) Altin Cevherlesmesi: Kirsehir Masifinde
Diskordans Duzlemi Kontrolli Alim Cevherlesmelerine Ik Omek

Yurdal GENG '\ Halil TURKMEN "\ Ebru COSKUN *,
Astm CAMASIRCIOGLU ", I1$m AYDINLI " ve Biilent DEMIRAY **
* Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, 06532 Beytepe-Ankam
e-mail:yge nc(&ha cettepe.ed u.tr
"MTA Genel Mudiitliigii Maden : Etiid Dairesi Baskanlhgi, 06520 Ankara

Cayagzi-Terziali altin cevherlesmesi Kirsehir ilinin 20 km kuzeybatisinda Cayagzi-Terziali koyii
sinirlart icinde yeralmaktadr.

Altin iceren zonlar metamor.fi k kay aclar icinde bulunmaktadir. Metamorfik kayaclar stratigrafik
olarak altta gnays-mermer- sist ardalanmasi ve mermerlerden olugsmaktadir. Bu metamorfitlerin
lizerine ise diskordansla kuvarsit, mermer ve amfibolit arabandlarn iceren mikasistler gelmektedir.
Bu iki kaya¢ grubu arasindaki diskordans diizlemi kuvarsitler ve silislesmis mermerlerin varlifiyla
karakterize edilmektedir,

Metamorfitler icindeki yiliksek altim degerleri silislesmis mermer seviyelerinde ve mermerlerin
lizerine gelen sistlerin paleo-yiizeysel bozunma {saprolit) zonlarinda elde edilmektedir., Silislesmis
mermerlerin altin icerikleri 1 ppm'in altinda kalirken sistlerdeki saprolit zonlarmmn altin icerigi 4
ppm'e kadar ulasmaktadir. Silislesmis mermer zonlarmda altin iceriginin diisiik olmasina ragmen
bu. kesimler ayrica florit zenginlesmeleri de icermektedir,. )

Cayagzi-Terziali altin cevherlesmeleri, jeolojik ve mineralojik 6zellikleri agisindan,, Kirsehir Masifi,
metamorfitlerindeki diskordans diizlemlerine ve paleo-ylizeysel bozunma, zonlarma baglh altin
.zenginlesmelerinin literatiirde bilinen ilk ornegidir.,, Bu acidan degerlendirildiginde Kirsehir
Masifi, metamorfitlerindeki diskordans diizlemlerinin altin ve florit cevherlesmeleri acgisindan
onemli bir potansiyel olusturabilecegi diisiiniilmektedir,.

Cayagzf-Terziali (Kirsehir) Gold Mineralisation:
The First Example of Unconformity-Related
Gold Minéralisations in the Kirsehir Metamorphic Massif

Cayagzi-Terziali gold mineralisation is located 20 kin northwest of Kirsehir, near the village of
Cayagzi-Terziali., Gold rich zones are found in. the metamorphic rocks.. Stratigraphically lower part

of the metamorphic rocks from bottom to top, mainly consists of gneiss-schist-marbel alternations
and marbles. These basal metamorphic rocks are unconformably overlaid by micaschists with
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quartzite, marble and amphibolite intercalations. The unconformity planes between the basal and
cover series are characterised by the silicified marbles and quartzites..

The high. gold, grades are detected in the silicified marbles, and. in the saprolitic paleoweathering
zones of micaschists which discordantly overly the marbles... Gold content of the silicified marbles is
low {< Ippm), whereas gold grades of the saprolitic weathering zones reach, up to 4 ppm. On the
other hand, silicified zones in marbles also contain fluorite enrichments.

From geological and mineraiogical point of wiev, Cayagzi-Terziali gold mineralisation is the known.
first example of the unconformity-» and saprolitic weathering zones- related gold mineralisations in
the Kirsehir Massif, It is considered that unconformity surfaces-and saprolitic weathering zones in
Kirsehir Massif are important target areas for further exploration programs for this type of gold,
deposits,.
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Sincik - Adiyaman firesi Alinli Kuvars Damarlari

Banu GULTEKIN*. Yurdal GENC**, Ozcan DUMANLILAR®

*MTA Genel Miidiirliigii, 06520 Balgat-Ankara
“Hacettepe Unioersiiest, Jeoloji miihendisligi Boliimii,, 06532 Beytepe-Ankara

e-niait ygenc@haceUepe.edu.tr

Sindk-Adiyaman yo6resi altinli  kuvars damarlarin1  iceren boélge Malatya'min  70' km
giineydogusunda yer alir. Altinli kuvars damarlar tektonik acidan. Giineydogu. Anadolu Bindirme
Kusaginda bindirme zo.nu.nun tavan blogunu olusturan Paleozoik yagh Piitlirge Metamorfideri
icinde bulunmaktadir., Bindirme zo.nu.nun tabani ise Kretase, Eosen, ve Miyosen yagh, geng
birimlerden (Kocali Karmasigi, Midyat. Formasyonu ve Lice Formasyonu) olusmaktadir;

Kuvars damarlar1 genelde iri taneli-kristalin kuvarslardan olusurken, yer yer kuvarslara
karbonatlar da eslik etmektedir. Kuvars damarlarinin devamliliklar1 dogrultu boyunca 50-100 m
arasinda degismektedir.Kuvars damarlarinin kalinliklar1 1-2 m arasinda olup birbirine paralel
uzanan, kuvars damarlarinin  olusturdugu zonlarin  kalinligt yer yer 15-20 ¢ .m'ye
ulagmaktadir,Damar dogrultulari. genelde Gilineydogu Anadolu Bindirme Kusagi'nm1 (GDABK)
keser sekilde K20-70 B ve K30-70 D arasinda degismektedir.Seyrek olarak bindirme dogrultusuna
paralel, kuvars damarlar1 da gozlenmektedir.Damar egimleri genelde dik ve dike yakin olup KB ve
KD"ya 70-80° arasinda degismektedir.Bazi kuvars damarlarinin dogrultular1 ile Dogu Anadolu
Fay1 (DAF) dogrultusu arsinda paralellik gozlenmektedirjytinli kuvars damarlari, opak mineral
olarak baslica kalkopir.it, pirit ve malahit-azurit icermektedir,. Kuvars damarlarinin metal icerikleri
ise 780 ppb Au, %<4 Cu, %0,1 Pb ve % 0,7 Zn. dir..

Sincik, yoresi, altinli kuvars damarlar1 gerek jeolojik ve tektonik konumlari gerekse mineralojik
bilesimleri ve metal igerikleri acisindan Giiney Dogu. Anadolu bindirme zo.nu.na bagli mesotermal /
orojenik altinli kuvars damarlar1 olarak tanimlanmistir.

Sincik (Adiyaman) Gold-Bearing Quartz Veins

The area including gold-bearing quartz veins of Sincik (Adiyaman) region is situated 70 km the SE
of Malatya,. Tectonically, the gold bearing quartz veins are hosted by Paleozoic Piitiirge
Metamorphites which form upper block of the SE-Anatolian Thrust Belt. As for the lower part of
the thrust zone, it is composed of the young units (Kocali Complex, Midyat. Formation and. Lice
Formation) of Cretaceous, Eocene and. Miocene ages.,
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The gold-bearing quartz veins are composed mainly of coarse-grained crystalline quartz and in
places, carbonates also accompany these quartz.. The length of the quartz veins vary from 50 m
to 100 m along the strike. Quartz veins are range between i m to 2 m in thickness,. The thickness
of the zone, formed by quartz veins which are parallel to each other may reach up to 15 to 20 m.
The strikes of the gold-bearing quartz veins in general, are N 50-60 W and N 30-40 E and cross
cut the strike direction of the SE Anatolian Thrust Zone. In rare, some quartz veins are also
observed as parallel to the strike of thrust zone., The dips of the veins vary from, vertical to 70-80
to the NW and to the NE. Gold-bearing quartz veins have a relatively simple mineralogy
dominated by pyrite » chakopyrite, malachite-azurite and their metal content is 780 ppb Au,4% <
Cu, %0,1 Pb % and %0,7 Zn,

Hence when their geologic and. tectonic setting, mineralogical composition and metal contents, the

gold-bearing quartz veins of the Sincik (Adiyaman) has been considered to be mesothermal gold-
bearing quartz veins in origin,
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Dereharmani (Dursunbey-Balikesir) Htm (Cevherlesmesinin Jeolojisi

Biilent BAYBURTOGLU, ismet CENGIZ, Selahattin YILDIRIM, Hayrullah YILDIZ, Cevdet CAKIR,
MTA Genel Miidiirliigii

Dereharmani (Dursunbey-Balikesir) altin cevherlesme sahasi Pontidler ve Anatoiidler'i birbirinden
aymran ofiyolitlerle belirgin KD-GB gidisil kenet .kusagi icerisinde yer alir. Bolgede yiizeylenen ve
katkalkalen bilesimi! olan cok sayida granitoid sokulumu cesitli tipte cevherlesmelerin olusumuna
neden, olmustur.

Sahada yiizeylenen en yash kaya¢ birimi c¢esitli mineralojik bilesimde olan ve Kocadere
Metamorfitlerine ait olan sistlerdir. Bunlar olasi Ust Paleozoyik-Alt Triyas araliginda olusmustur,.
Bunlarin tzerine genellikle blok sekilli olan Mesozoyik yasli mermerler gelir. Mermerlerin
uzerinde bindirmeli olarak Kinkkavak Melanji'na ait ultrabazik kayaclar ve bazik volkan.itl.er yer
alir. Ust Kreta.se yash bu bilimlerden ultrabazik kayaglar yer yer serpantinlesmis harzburjit, bazik
volkanitler ise spilitik lav, andezit ve diyabaz dayklanndan olusur.. Bazik volkanitler hidrotermal
¢ozeltilerin etkisiyle yer yer altere olmustur. Bazik volkaniderin iizerine gelen Miyosen yasl.
dasitik-riyolitik tiifler Sacayak Formasyonu olarak, adlandirilir. Cevherlesmenin yan kayacini
olusturan tiifler yogun sekilde hidrotermal alterasyona ugramistir. Biitiin, bu birimler andezit,
dayklar1 ve oval/daire bicimli dasit-1iyolit bilesimli kayaglarla kesilmistir.. Dom ve tikaclar seklinde
bulunan bu kayaclar sahadaki cevherlesmenin olusumunda olasilikla 1sitict olarak gorev yapmustir,.
Sahadaki en geng birim. Neojen yash Kirectasi-marn serisidir.

Caligmalar sirasinda sahanin 1/5.000 olcekli jeoloji haritasi ve jeokimyasal etiidii yapilmistir, Sirt ve
yamagc profillerinden 234 adet toprak ve 71 adet kaya¢c Ornegi ahmmstir. Alman Ornekler Au, Ag,
Sb, As, Cu, Pb, Zn ve Mo icin. analiz edilmis ve her element icin dagilim haritas: olugturulmustur.
Buna. gore kayaglarda 2500 ppb, topraklarda ise 320 ppb* ye varan. Au. degerleri saptanmuistir. Bu
degerler As, Sb ve Ag gibi epitermal cevherlesmelere eslik eden iz bulucu, elementlerce
desteklenmektedir. Baz metaller (Cu,Pb,Zn) genellikle diisiik degerdedirler.,

Epitermal sistem genelde tiifler ve daha az olarak bazik volkanitler icinde gelismistir... Cevherlesme
KB-GD gidigM ana. faylar ve bunlarin arasinda yer alan Ki0-30 D dogrultulu faylara bagh olarak
olusmustur. Yiizeyde 400m.., uzanimi olan en yiiksek Au degerlerini igeren, silisifiye bresik zon. ve
ayrica killesme, limonitlesme, siiislesme piritlesme gibi alterasyon topluluklariyla temsil edilen
epitermal sistemin pek fazla, asinmamig oldugu soylenebilir..

Geology of the Dereharmani (Dursunbey-Balikesir) Gold Mineralization

The Dereharmani gold mineralization lies within a NE-trending suture zone separating the
Pontides from Aiiatolides, designated by ophiolites. A great number of granitoid intrusions having
calcalkaline composition resulted in the formation of varios types of mineralization in the region.,
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Schists of different mineralogica! compositions, which belong to the Kocadere Metamorphics, are
the oldest rock units in the area. These were probably formed at Upper Paleozoic- Lower Triassic
intervalL.They are overlain by marble of Mesozoic age, usually found as blocks. Ultrabasic rocks and
basic volcanics, as members of Kmkkavak Melange were thrlisted over marbles.. Of these Upper-
Cretaceous units, ultrabasic rocks are composed of locally serpentinized harzburgite while basics
volkanics are made up of spilitic lavas, andésites and dykes of diabases.. Basic volkanics have been
locally altered by hydrothermal solutions. Miocene dacitic-rhyolitic tuffs overlying the basic
volkanics are called the Sacayak Formation.. The tuffS hosting the mineralization is strongly
hydrothermally altered.. All these units are cut by post-Miocene andésite dykes and dacitic-
rhyolitic intrusions that are circular and elliptical in shape. These latter found as domes and plugs
have probably played a role as heater in the formation of mineralized, body.The youngest unit in
the area is Neogene limestone-marl series.

The 1/5.000 scale geological mapping and geocheniical survey carried out in the area,. 284 soil and
71 rock samples were collected, along the ridges and at the bases of slopes.. These collected samples
were analyzed for Au, Ag, Sb, Cu, Pb, Zn and Mo. Element distribution .map was produced for
each element. Consequently, gold values reach up to 2500 ppb in rock samples and 320 ppb in. soil
samples,. These values are olso confirmed by such pathfinder elements as .As, Sb and Ag,
characteristic for epithermal type of mineralization. Base metal (Cu, Pb, Zn) con tens are generally
low.

The epithermal system primarily developed in tuffS and secondarily in basic volkanics..
Mineralization occurred in association with NW-trending main faults and N10-30 E trending
secondary faults. It is concluded that the epithermal system designated by a silicified breccia zone
having an extension of 400m at the surface and containing maximum gold value as well as
alteration, associations such as argilization, limonitization, silicification and pyritization, is not
deeply eroded at the present..
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Orta Anadolu'da Yeni Bir ladenYatililiri:
Fe-ilcsll-Cu-Au (DOBA) Yataklari ve Orta Anadolu’'nun Bakir-Ali Potansiyeli

ilkay KUSCU. Erkan YILMAZER ve Gokhan DEMIRELA
Nigde Univ., Aksaray Miih. Fakiiltesi Jeoloji Miih. Béliimii, 68100 AKSARAY

e-posta: gikuscu @ixir.com

Fe-oksit-Cu-Au-(REE) {Olympic Dam, Demir-Oksit-Bakir-Altm: DOBA) tipi yataklar yaygin sodik-
kalsik ve potasik alterasyonlar icinde yer alan, genellikle demir oksitlerce (manyetit ve hematit)
zengin ve disiik Ti icerikli bir yatak tiirli olarak kabul edilir, Bu yataklarin fosfat grubu
minerallerce (apatit ve REE fosfatlar) .zengin ancak fazla yaygin olmayan Cu-Au-Ag ve Co
icerikleri de bulunur.. Buna ek olarak yaygin sodik ve potasik alterasyou ve porfiri, masif siilfid ve
skarn yataklarina gore yiiksek REE miktarlari bu yataklarin ortak oOzellikleri olarak goze
carpmaktadir., Bu yataklarin olusumu ve olusturdugu alterasyonlarda, H-tipi ve I-tipi .manyetit
serisi magmalarin yerlesme ve kristallenme siireclerinin oldukga belirgin bir etkisi vardir, Sodik-
kalsik alterasyonlar pliitonun erken yerlesme (emplacement) asamalarinda ve yiiksek sicakliklarda
gerceklesirken»  potasik alterasyon ise daha diisiik sicaklik ve basing kosullarinda
gerceklesmektedir.. Cu ve Au cevherlesmeleri bu son- evrede ve genellikle bresik zonlar (bacalar)
icinde yaygin serizitik, potasik ve karbonat alterasyonlan ile birlikte gelismektedir,. Cevherlesme
yapisal unsurlar1 takip etmekte ve Fe pliitonlara yakin; Cu ve Au ise daha uzaklarda ve sig
derinliklerde zenginlesmektedir. Cevherlesmeyi kontrol eden yapisal elemanlar kabuk&al olcekli
fay zonlar1 olup genellikle yliksek agih normal faylarin yaninda normal bileseni olan. dogrultu
atimh faylardir.. Bu yataklarla ilgili akigkanlarin kaynag1 hakkinda degisik modeller one siirtilse de
bunlardan en cok kabul gorenleri; magmatik ve degisik oranlarda sedimanter kay a¢ kokenli
meteorik sularin olusturdugu hibrid akiskanlar veya. tamamen pliiton intriizyonunun gerceklestigi
sedimanter ortamda var olan evaporitik sedimanlardan kaynaklanan tuzlu, sulardir.

ozellikle Sivas ve Malatya bolgeleri demir-oksit cevherlesmeleri bakimmndan Tiirkiye'nin 6nde
gelen bolgeleri olmasina ragmen, DOBA yataklarinin tilkemizdeki varligi konusunda gerek
Tiirkiye gerekse diinya literatiiriinde ¢ok fazla calisma yoktur., Bu bolgelerdeki cevherlesmelere ait
calismalarin ¢ogu MTA. tarafindan yapilmistir (Kovenko, 1937: 1940; Kosal, 1.965; 1.971; Unlii,
1985; Yildizeli ve dig., 1987; Dogan ve dig., 1989; Unlii ve Stendal, 1989},. Bu bélgelerde yapilan
calismalarda demir oksit cevherlesmelerinin diisiik miktarlarda bakir icerdigi ve REE bakimindan
zengin oldugu belirtilmekte ve cevherlesmelerin gozlendigi monzonitik ve gabroyik kayaglarda
yaygin skapolitlesmelerden veya skapolit damarlarindan bahsedilmektedir.

Divrigi (Sivas) ve Hekimhan-Hasancelebi (Malatya) bolgelerinde yapilan bu c¢aligma ve bu.
makalenin yazarlan tarafindan yapilan (Kuscu, 200:2; Kusen ve dig., 2002; Yimazer ve dig., 2002)
caligmalar, bu bolgelerde yer alan demir oksit cevherlesmelerinin bolgesel oOlgekli KB-GD
dogrultulu ve onlar1 kesen KD-GB dogrultulu yapisal, unsurlar boyunca gozlendigini ve
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cevherlesmelerin, bolgesel sodik (skapolkli) ve potasik (K-feldspat ve filogopit) alterasyon zonlari
icinde gelistigini gostermektedir. Diinyada altim aramalarina yonelik ¢alismalar giderek bu tip
sistemler tizerinde yogunlagsmaktadir (Cluncorry bolgesi, Avustralya; Olympic Dam, Avustralya;
Candeleria, Sili; "Teresa De Colmo, Sili, Salobo, Brezilya; Bayan Obeo, Cin)., Ayrica, bu tiir
sistemlerde bakir porfiri sistemlerde oldugu gibi yiiksek rezervli yataklar olusturmaktadir. Yapisal
kontrollii hematit zonlanmin gelistigi alanlar manyetik'anomalilerin de goézlendigi alanlar olup,,
yuksek manyetik anomali gosteren kesimlerin gravite metoduyla taranmasi hematitik zo,ilandaki
gomili potansiyel Gu ve Au cevherlesmelerinin tespitiyle sonuclanmaktadir. Divrigi bolgesinde
bilinen. A-B kafa cevherlesmelerinden bagka pek cok manyetik anomali sahasi vardir ve bunlarm
buiyiik bir cogunlugu bresik zonlar icinde gelisen hematit cevherlesemerine karsilik gelmektedir.
Divrigi bolgesinde disiik miktarlarda da olsa rapor edilen, altinin varhigi, Divhan Demir
Isletmelerinin atik havuzunda tespit edilen 20 ppb'lik altin degerleri, Kangal-Cetinkaya civarinda
bulunan altin cevherlesmeleri ve Copler (Ilig-Erzincan) bolgesinde ayni yapisal unsurlar boyunca
tespit edilen altin-bakir cevherlesemelerinin varhgi, bu bolgelerde altin ve bakir potansiyellerinin
yiiksek oldugunu gostermektedir. Bu, bolgeler DOBA yataklarinda oldugu gibi radyoaktif
elementler bakimindan da anomali degerleri, ile temsil edilmektedir, ozellikle Hasancelebi ve
Divrigi bolgelerinde U ve Th zenginlesmeleri, KD-GB dograltulu yapisal elemanlar takip eden
hematitik ve bresik zonlar olduk¢a belirgindir ve bu cevherlesmeler manyetit-hematit
cevherlesmeleri ile birliktedir. Bakir cevhelesmeleri genellikle hematitti, karbonatlanmms bresik
zonlar icinde gelisen kalkopirit, markazit, kalkozin, ve pirit cevherlesmeleri olarak bulunur.

Bu nedenle Orta Anadolu, bolgesinde hibrid magmatik kayaclar ile iliskili,, KD-GB dogrultulu
yapisal hatlar boyunca gozlenen demir oksit cevherlesmeleri Fe-oksit-Cu-Au acgisindan yeniden
gozden gegirilmeli ve aramalar altin ve bakir yoniinden yeniden yapilandirilmalidir.

A New Mineral Deposit for Central Anatolia: Fe-oxide-Cu-Au (DOBA)
Deposits and Cu-Au Potential of Central Anatolia

Iron-Qsdde-Gopper-Gold (IOCG) systems (Olympic Dam type) are characterized by large masses
of Ti-poor Fe-oxide (commonly >10° tonnes magnetite or hematite) with lesser amounts of
phosphates (apatite, REE phosphates), Cu—-Fe sulfides, and sporadic Au, U, Ag, and Co minerals.,
Proximal and deeper mineralization consists of early magnetite £ apatite rocks commonly with
abundant sodic (albite + scapolite + hornblende) wall-rock, alteration., Superimposed or distal,
mineralization consists of hematite + Cu-Fe sulfide-Au-Ag and Co + REE minerals with hydroly tic
T potassic alteration, Sodic alteration is a typical alteration found in all; it is typically voluminous,.
Besides, pervasive sodic alteration, higher amounts of REE contents compared to skarn, porphyry
and massive sulfide deposits appear as the common features of these deposits.. The emplacement
and crystallization histories of H-type and I-type magnetite series magmas have a direct influence
on the formation ofthese deposits, and on their alteration. The early stage of alteration is related,
to sodic-calcic alteration. This stage is followed by a late and/or shallower potassic alteration.. The
products of sodic-calcic alteration are superimposed by products of potassic alteration,. The Cu-Au
mineralizations are hosted the brecciated zones (diatremes) experienced a pervasive sericitic,
potassic, and carbonate alteration zones., The mineralizatons follow the main trends of regional
structures, and the Fe appears as proximal mineralization while Cu and Au appear as distal and
shallow environments.. The Fe-oxide-Cu-Au deposits are structurally controlled deposits,. They
com.nio.nly localize along the low-high, angle normal faults oblique to a crustal-scale major fault
zone, or a strike-slip fault having a normal component. Although, different theories exist for the
source of fluids forming the distinctive alteration patterns in these deposits, the most common
ones are: (1) these deposits are fundamentally magmatic, formed by an immiscible oxide-rich melt
that separated from geochemically distinctive magmas and hybrid solutions formed by the
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magmatic and meteoric and fossil water, or (2)) the deposits are hydrothermal driven by
magmatic heat, but generated from distinctive high-salinity surface or near surface, non-magmatic
brines.

Although, there are many iron-oxide deposits (magnetite+hematite), particularly in Central
Anatolia at Sivas and Malatya districts”", the examples of the IOCG deposit types have not been
recognized in Turkey., The studies delaing with the mineralizations within these regions are
mainly done by MTA researchers (Kovenko, 1937; 1940; Kosal, 1965; 1971; Unlii, 1985; Yildizeli
et al. 1987; Dogan et al, 1989; Unlii and Stendal, 1989), These confirm, that the Fe-oxide
mineralizations are also accompanied by low grade copper, and are enriched in terms of REE, and
the monzonitic and gabbroic rocks are characterized by presence of numerous scapolite veins that
suggest that these rocks have undergone a pervasive scapolitization,

The studies by Kuscu. (2002), Kuscu et al. (2002), and Yilmazer et al. (2002), and this study shows
that the Fe-oxide mineralizations at Divrigi (Sivas), Hekimhan-Hasancelebi (Malatya) districts, are
controlled by NE-SW trending small-scale faults oblique to NW-SE trending regional-scaled faults»
and the mineralizations are hosted by metasomatically formed scapolite, K-feldspar and
phlogopite-rich rocks., The gold exploration studies are commonly concentrated on these systems
(e.g., Cloncrry district, Australia; Olympic Dam» Australia; Candeleria, Chile; Teresa De Colmo,
Chile; Salobo, Brazil; Bayan Obo, China),. Moreover, the copper mineralizations could be as high
as in. porphyry systems. The structurally controlled hematite-rich zones are coupled with higher
magnetic anomalies, and testing of magnetically anomalous areas by gravity surveys results in the
recognition of deposits with a Cu and. Au potential.. Numerous magnetically anomalous areas are
known in the Divrigi district other than A-B kafa. area, and, many of them, are associated with
hematite mineralizations that occur within a brecciated zones. The association of lower grades of
gold with Fe-oxide deposits in. the Divrigi region., The presence of gold (20 ppb) in tailings of
Divhan iron and steel plant, the discovery of high-grade gold occurrences at Kangal-Cetinkaya
along NE-SW trending fault zones,, the discovery of Cu and Au. mineralizations at Copler (ilic-
Erzincan) along the similar structures, reveals that the polential of gold and copper are quite high
in these regions.. These regions are also characterized by high anomalies in terms of radioactive
elements similar to IOCG systems around the globe.,, U and Th enrcichment, particularly at
Hasancelebi and Divrigi districts, and. hematitic and brecciated. zones along regional NE-SW
trending faults are very diagnostic. The copper mineralizations are in the form of chalcopyrite,
chalcosine, pyrite» ma.rcasi.te, and malachite mineralizations formed in. hematite-bearing brecciated
and carbonatized zones.

The presence of all. these components, regardless of genetic .model {e,g, alkaline
metasomatism/alteration, coeval intrusions, structural controls, extensive iron-oxide
mineralizations, etc) required to produce metal-rich fluids associated with IOCG mineralization
are represented in the Sivas districts, and. therefore the districts provide a fertile ground for
exploration for this style of deposit> and represent ideal areas to unravel the controls on ore
deposition and the composition, mineralogy and size of the individual ore bodies-

Key Words: Iron oxide» iron oxide-Cu-Au, sodic-calcic alteration and metasomatism. Central
Anatolia, Divrigi, Malatya
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Coruii Havzas! Dere Sedimentierinin Au Icerikleri*

Yildinm GUNGOR

istanbul Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii
34850,, Avcilar - Istanbul

Erzurum'dan dogan Coruh. Nehri» Giimiishane yoresinden Lori Deresi, Yusufeli'nden sonra
Erzurum'dan dogan Tortum ve Oltu Caylar1 karistiktan sonra» Batum. ve Sarp arasinda genis bir
sahil plasen olusturarak Karadeniz'e dokiilmektedir. Havza alan1 19654 kmi.2 dir. Bu ¢alismanin
amac1 Ust Kretase yash volkanik kayaclarda gelisen hidrotermal alterasyon zonlarindan, atmosferik
kosullar altinda koparak Jeomorfolojik siirecler icinde nehirlere tasinan dere sedimentierinin
icindeki altin, birikimini saptamaktir.. Bu. amagla havzay: tiimiiyle karakterime edecek sekilde bes
farkli hedef bolge saptanmustir. Bu. bolgeler Coruh nehrinin aktigr yatak,. Savsat civari, Ardanug
civan» Yusufeli civar1 ve Artvin- Kafkasor yayla civandir,.

ornekleme dere kavsaklarmin biraz {ist kesimlerinden» dere kenarlarindan veya derelerin orta
kesimlerinden drenaj alaninin tiimiinii temsil edecek sekilde yapilmustir, ince taneli olmasina "
dikkat edilen ornekler olabildigince kuru, alinmaya calisimis» yas olarak alinan Ornekler ise
kurutulduktan, sonra nakledilmistir.,, Laboratuvarda ceyrekleme yapilarak ayrilan ornekler
ogiitiilerek analize gonderilmig» kalan iiriinle ise karistirilarak tuvenan iiriin elde' edilmis, daha
sonra da tiim Uriin, sallantili masadan gecirilerek konsantre tiriin. elde edilmistir

Hedef olarak, saptanan bes ayri1 bolgeden derlenen dere sedimenti 6rneklerinin her birinin
tuveo.an ve konsantre iiriin Au icerikleri ile +1.00, -LOO+0.500, -0.500+0.300, -0.300+0.212, -
0.212+0,. 150, -0.150+0.106, -0.106+0,075, -0.075 elek fraksiyonlarinin Au icerikleri saptanmuistir.
Yine tiim. havzanin tuvenan ve sallantili masa konsantresi agir mineral igerikleri XRD caligmalari
ile belirlenmistir.

Alman orneklerin elek. fraksiyonlarinda Au zenginlesmesi oldukca heterojen bir dagilim
gostermektedir, Tiim havzada olgiilen degreler en diisiik, 120 ppb en yiiksek, ise 3 ppm'dir. Artvin
ve Kafkasor Yayla civarindan alinan dere sedimentierinin Au icerikleri, diger bolgelerden, alinan
orneklerin Au iceriklerinden oldukca farklidir.. Tuvenan Au. icerigi en diisiik 500 ppb, en yiiksek
990 ppb dir. Sallantili masa Konsantresinin Au icerigi ise en diisiik 1 ppm, en yiiksek, 3 ppm
olarak olculmiustiir., Bes hedef bolge icinde ise ikjnci yiiksek deger Yusufeli bolgesinde
gozlenmistir. Bu bolgeden alinan 6rneklerin tuyenan Au igerigi en. gﬁgﬁk 260 ppb en yiiksek 740
ppb», Sallantili masa konsantre {iriin Au icerigi ise en diisiik 340 ppb en yiiksek ise 940 ppb dir.

Sonuc olarak bazi bolgelerde dere sedimentlerin Au iceriklerinin yiiksek olmasina ragmen Coruh
Nehrinde dikkate deger bir plaser olusumunun bulunmamasi yiiziinden,, Havzada ekonomik bir
plaser igletmesi miimkiin gériinmemektedir. Bu nedenle ileri asamada yapilacak bir ¢alisma icin
Coruh nehri deltasinin hedef bolge olarak secgilmesi gerekmektedir.,

*Bu proje istanbul Universitesi .Arastirma Fonu tarafindan desteklenmistir,. Proje No
1136/010598
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The Au Contents of Coruh Basin Stream Sediments

Beyond Yusufeli, Coruh River in Erzurum and Lori -Stream in. Glimiishane Region, .merge with
Tortum and. Oltu Streams and all together after forming a wide beach placer they meet with Black
Sea,. Basin area is 19654 knr. 'The aim of the study is to determine the gold deposit in stream
sediments were generated from Upper Cretaceous volcanic rocks by hydrothermal alteration
removed to rivers under atmospheric circumstances and. geomorphological process. For this
reason five various target regions are determined in order to characterize the whole, basin. These
regions are Coruh River Bed, Savsat, Ardanug, Yusufeli and Artvin-Kafkasor plateau
surroundings.

Sampling done in order to represent the entirety dramaige area. Fine grained samples were
collected, as possible as dry condition,, samples taken in. wet forms were dried,. Samples seperated
by quartering coning were grinded, the remnant products were mixed and. tuvenan product is
gained., After all, the whole product were passed over the shaking table and concentrated product
is obtained.

Tuvenan and concentrated product Au content of stream sediment samples from, five different
target regions and +1.00, -1.00+0.500, -0.500+0.300, -0.300+0.212, -0.212+0.150, -0.150+0.106,
-0.106+0.075, -0.075 mm fine sieve fractions Au. content were determined» Also tuvenan and
shaking table concentration, of heavy * mineral content of the whole basin is established by XRD
studies,..

Au enrichment in. fine sieve displays quite heterogenous distribution. The maximum value
calculated in. the whole basin is 3 ppm and the minimum is 120 ppb. Au content of .Artvin and
Kafkasor plateau surroundings display a difference from the other regions. Tuvenan Au content is
minimum 500 ppb and. maximum. 900 ppb. Shaking table concentration, of Au is minimum, 1 ppm
and maximum. 3 ppm. Within the five target region», the second highest value observed, in Yusufeli
Region. Tuvenan Au content of these regions values are maximum. 740 ppb,, minimum 260 ppb.
Shaking table concentration product. Au content is minimum. 340 ppb and maximum 940 ppb.

As a. result, although there are high Au. content, in, stream, sediments in some' regions, there is not a
present, placer administration worths taking into consideration,. For this reason.,, for further studies,,
Coruh Stream, delta is suggested as a target region.

* This work was supported by the Research Fund of the Istanbul University. Project number:
1136/010598
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Karacaali (Kirkkale) Magmatik Kompleksi Demir, Bakir-IYlolibden ve Kursun
Cevherlesmelerinin Olusumu we Kileni

Okan DELIBAS , Yurda! GENC

Hacettepe Unwenitesi, Jeoloji Miihendisligi Boltimii, 06532, Beytepe-Ankara

Kirikkale il merkezinin 10km kuzeydogusundaki Karacaali magmatik. kompleksi, 1/25.000 olcekli
Kirsehir I31-al paftasinda yeralmakta ve baslica demir, bakir-molibden ve kursun, cevherlesmeleri
icermektedir, Kompleks granitoid, riyolit/riyodasit ve bazaltik kayaclardan olusmaktadir.

Karacaali magmatik kompleksindeki demir cevherlesmesi bazaltik kayaclara, bakir-molibden ve
kursun cevherlesmeleri ise granitik kayaclarn dik yada dike yakin kesen kuvars, karbonat ve
turmalinli kuvars damarlarina bagh olarak gelismistir. Baglica cevher mineralleri, manyetit,
hematit, ilmenit, pirit, kalkopirit, molibdenk, galenit ve sfalerittir. Demir cevherlesmesinin tenéru,
%15-60 FeO arasinda iken, Cu-Mo, Pb-Zn cevherlesmelerinin tendru ise < %1,4 Cu, < % 0,4 Mo,
<%0,1 Pove < % 0,2 Zn dir..

Cevherlesmeyle iligkili alterasyonlar; granit, ve bazaltik kayaglar icinde turmalinlesme,
aktinolitlesme, epidotlasma, Kloritlesme ve K-feldispat alterasyonu, riyolit/riyodasider icinde ise
killesme, silislesme ve aliinitlesmedir.

Dokanak iliskileri, yapi.sal-dotu.sal. oOzellikler ve yan kay a¢ alterasyonlan birlikte
degerlendirildiginde; Karacaali magmatik kompleksinde gozlenen demir,, bakir-molibden ve
kursun-cinko zenginlesmelerinin ayn1 magmatik. slireclerin Uriinleri olmalar1 gerektigi sonucuna
ulasilmaktadir. Bu zenginlesmelerin, granitik bir magmayla, bunun i¢ine sokulum yapan bazik bir
magma arasinda gelisen etkilesim, karnisim ve farklilasma siiregleri ile iliskili oldugu
diisiiniilmektedir.

Origin anil ‘Formation [Processes if Iron,
Copper-Molybdenumiaid Leal Mineralisations of Karacaali (Kirikkale)
lagmatie Complex

Karacaali magmatic complex, located at 10km northeast of Kirikkale town center, within the
Kirsehir 1Si-al topographic plates of 1/25. 000 scale mainly contains iron, copper-molybdenum
and lead mineralisations. Karacaali magmatic complex is mainly composed of granitoid,
rhyolite/rhyodacite and basaltic rocks.

131



56. Tiirkiye Jeoloji Kurtdtay:
56" Geological Congress of Turkey

While iron mineralisation in, Karacaali magmatic complex is mainly related to basaltic rocks»
copper-molybdenum, and lead-zinc mineralisation is developed related to vertical or nearly vertical
quartz, carbonate and turmalin with quartz veins in granitic rocks. The main ore minerals are
magnetite, hematite, ilmenite, pyrite> chalcopyrite, molybdenite, galena and sphalerite. The iron
content is within the range of 15%-60% FeO and the copper, molybdenum,, lead, zinc contents are
vary as < 14 Cu%, < 0,4 Mo%, < 0,1 Pb% ve < 0,2 Zn%.

Alteration types related to* mineralisation are; tourmalinization, actinolitization, epidotization,
dtdoritization and K-feldspar alteration in granitic and basaltic rocks, and argiilation, silidfication,
alunitization in rhyolite /rhyodacites.

When the contact, relations are evaluated, together' ‘'with the structural-textural characteristics and
the wall rock alterations, it can be concluded that the iron, copper-molybdenum and lead-zinc
enrichments observed in Karacaali magmatic complex are the products of the same magmatic
processes.. It is considered that these enrichments are associated with the- interaction, assortment
and differentiation processes taking place between, a granitic magma and a basic magma intruding
into the former.
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Murmano Granitoidi’nin (Diurigi-Sivas) Kuzeyindeki Karabagvengi Demir

Cevherlesmesi we Divrigi Demir Yataklarinin Kokeninin Irdelenmesi

Ali Riza COLAKOGLU*, Tekin ARIKAL**, Ugur AKIN***

*MTA Genel Miidiirliigii- Maden Analizleri ve Teknoloji Datesi 06520 - ANKARA
** MTA Genel Miidiirliigii- Maden FEiiid Dairesi 06520 - ANKARA
*** MTA Genel Miidmiligiirjeofizik Etiidleri Dairesi 06520- ANKARA

Karabagvengi cevherlesmesi, Divrigi - Sivas ana cevherlesmesinin (A-B Kafa) yaklasik 5 km KKD'
unda Murmano pliitonunun ise kuzey ucunda yer almaktadir. Bu calismada Karabagvengi
sahasinda gozlenen demir cevherlesmelerinin ve icinde yer aldigi kayaclann mineralojik-
petrografik ve jeolojik 6zellikleri incelenmistir. Karabasvengi sahasinda yerlesme yast Meastrihtyen
oncesi olan ve ofiyolite ait ultrabazikler (serpantinlesmis harzburjitler), listvenitler ve biitiin bu
kayaclar1 kesen Ust Kreatase-Paleosen yaslh granitoyidler yer almaktadir,. Ayrica daha genc
lamprofirik (kersantit bilesimli) dayklar bulunmaktadir, Inceleme alaninda granitoyidler géstermis
olduklar1 petrografik ve mineralojik Ozelliklerine goOre siyenit, granodiyorit, kuvars-diyorit,
monzonit, monzodiyorit, kuvars-monzodiyorit, diyorit, gabro, monzo-gabro ve bunlarin
turevlerinden meydana gelmis monzonit porfir, monzodiyorit porfir, kuvars monzodiyorit porfir,
diyorit porfir ve granodiyorit porfir bilesimli kaya¢ tilirlerine sahiptir. Damar kayaclarmi
olusturan porfirler granitoyidi ve ultrabazik kayaclar1 kesmektedir.

Cevherlesme, gerek jeofizik manyetik anomalilerinden elde edilen, verilere gerekse de arazi
gozlemlerine gore yaklasik Dogu-Bati uzanimli bir kiriklanma zonu icinde yer almakta ve damar-
damarcik ve cepler seklinde monzonit ve monzodiyorit bilesimli intriizifler ve ayrica listvenitlesmis
ultrabazik kayaclar icinde yer almaktadir.. Karabasvengi sahasinda cevherlesmeyle birlikte gdzlenen
skarn mineralleri yaklasik D-B uzanimli, cevherlesmenin genel yonelimine paralel bir zon i¢inde
bulunmaktadir,. Bu zonda gbézlenen cevher ve opak mineraller manyetit, ve daha az miktarlarda,
ise hematit, ilmenit, ilmeno-manyetit, limonit,, pirit, kalkopirit, pirotin, markazit, arsenopirit,
sfalerit ve galenittir. Skarn ve gang mineralleri ise flogopit, skapolit, diyopsit, tremolit-aktinolit,
biyotit, titanit, rutil, epidot, klorlt, kalsit, kuvars, apatit, turmalin ve dolomit olarak belirlenmistir.
Divrigi A kafa yataginda bol miktarda gozlenen granat, minerallerine ise bu sahada, hig
rastlanmamistir. Cevherlesmeye ait birincil, manyetitler daha yiiksek sicakliklarda olusurken sulfit
mineralleri oksit minerallerinden daha genc¢ olusumludur. Skapolitler yer yer masif damarlar
olarak intriizif kiitle i¢cinde bulunmaktadir,. Belirli zonlarda gézlenen masif skapolit damarlarina
yer yer daha az; miktarda flogopit. ve piroksenler eslik etmektedir.. Saha incelemelerinde 6z sekilli
piroksen kristallerine daha c¢ok manyetit damarciklart iginde kapanim olarak rastlanirken,
flogopitler her zaman, manyetit damarciklanyla birlikte bulunur ve manyetitleri, bir kilif seklinde
sarmaktadir. Cevherlesmeye yakin alanlarda sodik-kalsik, potasik ve karbonatlagsma-silislesme
seklinde gozlenen alterasyon tiirleri etkin olarak gortilmektedir.
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Karabasvengi cevherlesmesi, muhtemelen monzonit ve monzodiyorit bilesimi! kayaclann ve
porfirlerinin yerlesimi esnasinda ¢ok genis hacimli magmatik etkinligin de varligi cercevesinde
buylik Olcekli hidrotermal akiskan sistemleriyle baslamistir. Cevherlesme hidrotermal stireclere
bagh olarak BB< yonlii gelismis birbirine paralel faylar icinde ve/veya bunlar ile ilintili verev faylar
icinde siiregelen farkli mineral birlikteliklerine sahip akerasyon evreleriyle karakterize olmaktadir.,
Cevherli alanlara yakin yerlerde yogun porfir dayklarinni varligi, bu alanlarin tektonizma
bakimindan zayif zonlar oldugunu gostermektedir. Bolgesel olarak bu saha, biiylik bir sistem
icinde (Divrigi ana yatagi ve cevre cevherlesmeleri) bir demir provensi olarak adlandirilacak
bolgenin, bir eleman1 olarak kendi yersel faktorlerinin kontroliinde gelisimini tamamlamuistir.
Karabagvengi sahasinda gozlenen cevherlesmenin hem monzonitik kayaclar hemde
serpantinlesmis kayaclar icinde bulunmasi cevherlesmenin derin faylarla iligkili olabilecegini ve
tektonik kontrollil oldugunu gostermektedir. Tiim bolgedeki skarn, bres ve damar tipindeki demir
cevherlesmelerinin olusumunda, son yillarda Fe-oksit-Cu-Aun yataklar1 olarak bilinen hidrotermal
sistemlerin/akiskanlarin  etkili oldugu diisiiniilmektedir. Bolgede yankayag olarak yaygin
serpantinlesmis kayaclann varligi (birincil ofiyolitik bindirmelere bagl ve intiriizyonun sokulumu
ile iliskili) demir ¢okeliminde kismen ultrabazik ve bazik kayaklardan da remobilizasyon olaylarinin
etkin olabilecegini diisiindiirmektedir. '

The Karabagvengi Iron Mineralization in the Northern
Part of the (Divrigi-Sivas) Murmano Granitoid and
Discussion on Genesis of the Divrigi iron Deposits

Karabasvengi mineralization is situated at approxiametly 5 km W ME of the Divrigi-Sivas main
mineralization (A-B heads) and it also lies on the northern part ofthe Murmano pluton.. In this-
study, mineralogical, petrographical and geological characteristics of the main host rocks and the
observed iron mineralization are studied in the Karabagvengi area, Within the area the ultrabasics
(serpentinizated harzburgite) belonging to ophiolites which are emplaced in pre-maastrictian age
and the listwenites, both intruded by Upper Creataceous-Paleocene aged granitoids are observed.
Also some young lamprophyre veins (in kersantite composition) are found. In the study area,
granitoid rocks are based on their mineralogical and petrographical characteristics are dassifed as
syenite, granodiorite, quartz-diorite, monzonite, monzodiorite, quartz-monzodiorite, diorite,
gabbro, monzo-gabbro and derivatives of these rocks such as monzonite porphyry, monzodiorite..
porphyry, quartz monzodiorite porphyry, diorite porphyry and in granodiorite porphyry
composition, These porphyries cut granitoid and ultrabasic rocks. Mineralization is located in a
fractured zone lying in approximately E-W direction according to the geophysical magnetic
anomalies and also the field observation data and they are emplaced as vein and veinlets and
pocket fillings in the monzonite- monzodiorite and listwenitic ultrabasic rocks.

The skarn minerals observed together with the mineralization in the Karabasvengi area is within a
zone parallel to the general direction of mineralization in E-W direction. The ore and opaque
minerals observed in this zone are mostly magnetite and in lesser amounts of hematite, ilmenite,
ilmeno-magnetite, limonite, pyrite, chalcopyrite, pyrrhotite, marcasite, arsenopyrite, sphalerite
and galena., Skarn and gangue minerals are determined as flogopite, scapolite, diopside,
tremolite-actinolite, biotite, titanite, rutile, epidote, chlorite, calcite, quartz, apatite, tourmaline and
dolomite, Garnet minerals which are observed .in large amounts in the A head of the Divrigi
deposit are not encountered in. this area. While the primary magnetites of mineralization are
formed at higher temperatures, the sulphide minerals overprint, the oxide minerals. Scapolites are
located within the intrusive as occasional massive veins. The massive scapolite veins observed in
certain zones are accompanied by occasional flogopite and pyroxenes of lesser amounts. While in
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the field studies euhedral pyroxene crystals are encountered as inclusions in magnetite veins, the
flogopites are always together with magnetite veins and surround the magnetites as covers.
Alteration types in the forms of sodiocalcic, potassic and carbonization-sillcification are dominantly
seen in the areas nearby the mineralizaton..

Karabagvengi mineralization were inititated with large scale hidrothermal fluid systems within the
framework of magmatic activity of very wide volume,, and probably following the emplacement of
the rocks of monzonite and monzodiorite composition and their porphyries,. Mineralization is
characterized by alteration phases with different mineral associations within faults developed in
parallel with each other of E-W direction and / or in associated splays faults of major faults in
connection, with hydrothermal processes, Presence of porphyry dykes in areas close to
mineralization indicate that these areas are tectonically weak zones. This area as a. region,
completed its development under the control of its own local factors as an element of an iron
province within a larger system ( Divrigi main deposit and the surrounding mineralizations)., The
existence of the observed mineralization of Karabagvengi area within both monzonitic and
serpantinized rocks indicate that the mineralization could be related to deep seated faults and of
tectonically controlled.. It is considered that, in the whole Divrigi region, in iron mineralization
styles of skarn, breccia and vein, hydrothermal systems/fluids of recently described Iron-oxide-
Cu-Au deposits, were effective., The presence of extensive serpantinizated rocks in the region (in
connection with ophiolitic primary thrust and related to magmatic intrusions) as wallrock gives the
impression that in iron precipitation, remobilization events of partially ultrabasic and basic rocks
could also be effective..
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Dagkupiu (Eskisehir) Ofiyoliti Ultrabazik we Bazik Kayagiarina Bagl lahit
letal ve Metalik Cevher Minerallerine Kokensel Acidan Bir Yaklagim

Hatice ERDAL, Hayrettin OZEN, Omer Faruk GULTASU Aydin COLAKOGLU, Hiiseyin SAYAK
MTA Genel Miidiirliigii , Ankara

I¢c Anadolu'nun kuzeybatisinda yeralan Dagkiipiii ofiyoliti .Izmir-Ankara siitur zonu icerisinde
bulunmaktadir,. [zmir-Ankara siitur zonu ofiyolitleri Neotetisin kuzey kolunu temsil etmekte olup,,
Neotetis okyanus tabaninin kalintilar1 olarak yorumlanmaktadir. Dagkiipiii ofiyolitine bagl
ultrabazik ve bazik kayaglann tiim kayac ve eser element analiz verilerine gére, magnezyumca
zengin ve dugstk Ti0, degerli magmatik kompozisyonlara sahip olduklart saptanmustir., Dagkuipiu
otiyolitlerine bagl kromitic drneklerinde yapilmig olan dnceki ¢aligmalar ve bu calisma sonucunda
elde edilen jeokimyasal analiz verileri, metalurjik % Cr,O, 45-60) ve refrakter (% A1,0,>25) olmak
uzere iki tipte kromitit orneklerinin varolduguna .isaret etmektedir. Yiksek Cr igerikli podiform
kromititler peridotitlerin « cesitli derecelerde tiiketildigi supra-subdiksiyon zonu ortaminda
olusmaktadirlar.

Bu calismada Dagklipiii ofiyolitine bagh ultrabazik ve bazik kayaclarda yapilan cevher mikroskobisi
incelemeleri sonucunda, en yaygin metalik cevher mineral parajenezi, bir cok ultramafik masifte
oldugu, gibi, spinel grubu minerallerden krom.it ve manyetit olarak belirlenmistir. Dagklipiu
ofiyoliti ultrabazik ve bazik kayaclarina ait aksesuar orandaki siiffitli mineral parajenezi Ni-Fe-Cu
iceren siilfitli minerallerden pirotin-pentlandittkalkopiritrir. Ultramafitlerdeki aksesuar orandaki
silfiti mineral birliklerinin icinde bulunduklar1 ultramafitlerin alterasyonuna bagh olarak
olustuklart* ve siilfiir oraninin %10'un birka¢ katim1 gegmemesi durumunda yaygin, olan. siilfitli
mineral parajenezinin pentlandit-heslevodit ya da pentlandit-millerit oldugu bilinmektedir**.ilk
serpantinlesme sirasinda olivinin metamorfizmasi sonucu agiga cikan Nikel, silfit ve oksit fazlarina
girebilmektedir. Siilfit miktar1 arttikca cevher mineral birliklerinde pirotin ve pentlandite dogru
bir gecis baslamaktadir.

Dagkiipiii ofiyoliti ultrabazik ve bazik kayaclarinda cevher mikroskobisi incelemeleri sonucunda,
bazi oOrneklerde yaygmn aksesuar siilfitlerin yanisira daha az oranda avaroid, ve millerit
saptanmustir. Dagkiipiu ofiyolitine bagh tektonit Ierzolit, dunit, .harzbuijit ve bunlarla iliskili olarak
olusmus kromitit 6rneklerinin (Ni: 833-3206 ppm, Co: 81-131 ppm) Ni ve Co analiz verileri
kiimiilat kokenli kayaclara (Ni: 790-994 ppm., Co:<50 ppm) gore daha yiiksek degerlere sahip
olduklarim gostermektedir.. Kiuimiilat kokenli, dunit, vebsterit, piroksenit ve vealit tiirii 6rneklerin
aksesuar stlfitli mineral parajenezinde ise pentlandit, violarit, kalkopirit, pirotin, nabit Cu ve
manyetit birlikleri gézlenmektedir. Kiimiilat kokenli kayaglann Cu analiz degerleri {Cu: 166-416
ppm) tektonit dunit ve harzburjitlere (Cu: <30-45 ppm) gore daha yiiksek Cu icerdiklerine isaret,
etmektedir, Cu. serpantinlesme sirasinda bolgesel olarak hareket edebilmektedir. Kiimiilat
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kayaglannda esas siilfiti minerallerden pentlandit ve pirotinin yaninda, bu birlikler iginde
kalkopirit minerallerinin de gézlenmesi eser element analiz verilerine gore Ni/Cu oranlarinin %2-5
arasinda olmasi, Orneklerin saptanan mineral parajenezleri ile eser element analiz verilerinin
uyumlu olduguna isaret etmektedir.

Dagkiiplii ofiyolitine bagh ultrabazik kayaglar cogunlukla serpantinlesmis ve daha az oranda.
karbonatlagmiglardir. Serpantinlesmeye bagli olarak gelismis manyetit olusumlari yaygindir.
Serpa.nti.nize dunit ve harzbujjitlerdeki birincil silfitler pentlandit ve pirotin mineralleridir,. Alpin
tipteki ultrabazik ve bazik kayaglarda bulunan nikel-siilfitli minerallerin kokeni konusunda yapilan
calismalarda heslevodit ve violaritin, serpantinlesme siirecinde kristallendigi, pentianditin ise
kaynak peridotit kayaglarindan relikt bir faz olarak olugsmasinin miimkiin goriindugi fakat
kokeninin daha. kompleks de olabilecegi lizerinde durulmaktadir***. Bununla birlikte pentlandit-
manyetit-avoroid-nabit Cu mineral birlikleri olivin artig1 ve serpantin minerallerinin birlikte
oldugu, biitiin ortamlarda yaygin, olarak, distik. f(O,) ve f(S,) sartlarinda olusabilmektedir.
Serpantinlesmeyi takiben, ultrabazik kayaclarin karbonatlasmasi indirgenme ve oksitlenme
reaksiyonlarinin artmasina neden olmakta ve silfitli mineral birliklerinin depolanmasiyla
sonuglanabilmektedir*

Dagkiiplii. ofiyolitine ait serpantinize dunit ve harzburjit 6rneklerinin elektron mikroskobisi (SEM)
Au. analiz verileri sonucunda dunit 0rneginde krom.it kristalinin catlaklarindaki gang mineralleri
icerisinde iki adet nabit altin tanesi (2-4 mikron) saptanmuistir., 6rneklerin, kimyasal analiz verileri
(Au:40 ppb) ekonomik oneme sahip olmadiklarini gostermektedir. Bir alterasyon ortaminda
yiksek  f(O,) sartlarinda Au'nun tasginmast ve coOziunmesinde ¢ogalma meydana
gelebilmektedir****,

Serpantinize ultramafik kayaclardaki pentlandit-pirotin-kalkopirit gibi mineral birliklerinin, siilfiir
oranlarinda yiikselmelere isaret edebilecegi gozoniinde bulundurularak bu kayaclarin PGE ve
PGM arastirmalari igin bir potansiyele sahip olabilecekleri, diigiiniilmektedir.,

»Eckstrand, 1975, **Papunen and idman, 1.932, ***Weinke and Wieseneder,1982
*xx% Groves and Keays, 1979

A Genetic Approach to Native Metals and Metallic Ore Minerals Asociated
With Ultrabasic And Basic Rocks Of Dagkupli (Eskisehir) Ophiolites

Dagkiiplii ophiolite is located, northwest part of Middle Anatolia within the Izmir-Ankara suture
zone. The ophiolites of Izmir-Ankara suture zone has been interpreted, as remnants of Neoethys
ocean floor and represented of northern branch ofit.

The data of major and trace element analyse of ultrabasic and basic rocks of Dagkiiplii ophiolite
have been determined that their composition are rich magnesian and low TiO, % content.., As a
result of previous studies and this study supplied geochemical analyse data of chromitite patterns
related, with Dagkiiplii ophiolites indicated, that there have been two types of chromitites as
métallurgie (Cr,0, > 45-60 wt %) and. refractory (ALO, >25 wt. %). High-Cr podiform chromitites
have been formed, in suprasubduction .zone environment in which peridot!tes had been depleted
to some extent...

In this study as a result of ore microscobic studies of ultrabasic and basic rocks related with
Dagkiiplii ophiolite, determined that most common ore minerals are chromite and magnetite from
spinel group same as with most of ultramafit complexes.. Fe-Ni-Cu-bearing sulphide mineral

137



56. Tiirkiye jeoloji Kurultay:
56" Geological Congress of Turkey

assemblage such as pyirhotite-pentlanditedrhalcopyrite which, is an accessory ratio of sulphide
mineral, paragenesis of the ultrabasic and basic rocks of Dagkiiplii ophiolites. The mineral
assemblages of accessory sulphides in ulixamafic rocks depend, on the manner in which the host
ultramafic rocks altered* and it, is known that ifthe tenor of sulphur does not exceed o few tenths
of percent, the prevailing sulphide mineral assemblage are pentlandite-heazlewoodke or
pentlandite-millerite**.As a result of metamorphism of olivine some extracted nickel may enter in
sulphide and oxide phases during the first serpentinization. Ifthe sulphide content increases, the
mineral assemblage grades-'into the pyrrotke-pentlandite assemblage.

By microscobic investigation of ultrabasic and basic rocks of Dagkiiplii ophiolites have been
determined awuruite and. millerke in a few pattern more or less than other common accessory
sulphide. Ni and Co analyse data of tectonized. dunites, harzburgkes and chromitites patterns
related Dagkiiplii ophiolite show that they have higher values (Ni: 833-3206 ppm %, Co: 81-131
ppm%) of Ni and Co than cumulate rocks (Ni: 790-994 ppm %, Co<50 ppm%), As accessory
sulphide mineral paragenesis in the cumulate dunke, websterite, pyroxenite and, wehrlite patterns
are observed pentlandite, violante, chalcopyrite, pyrrotite, native copper and. magnetite
assemblages. Cu analysis data of the rocks which have cumulate origin (Cu: 166-416 ppm%)
indicated that they have higher values of Cu, relatively tectonized, dunite and harzburgite patterns
{Cu: <30-45 ppm)., Copper is locally mobilized during serpentinization.The main, sulphide
minerals of cumulate rocks such as pentlandite and. pyrrotite besides of determination of
chalcopyrite in this assemblage,and as a result of trace element analyse data of the Ni/Cu ratio
being between 2-5 %, have been indicated that the minera! paragenesis of the patterns are
consistent with the trace element analyse data.

The ultrabasic rocks related with Dagkiiplii ophiolites are mostly serpentinized and more less
carbonatized. It is common magnetite formation related with serpentinization., Primary sulphides
are pentlandite and pyrrotite minerals in serpentinized dunite and harzburgite. In the studies
about origin of Ni-Fe-Cu bearing sulphide minerals which have been hosted in basic and ultrabasic
rocks of Alpine type peridotites have been considered that heazlewoodite and, violante are
crystallized during serpentinization but pentlandite seems probable that a relict phase from
peridotitle source rocks and its origin, may be more complicated***. However the pentlandite-
magnetite-awaruite-native Cu. assemblage is common in all environments where relict olivine and
serpentine coexist, as a result, oflow f(O,) and, low f(S,) conditions., Serpentinization followed by
carbonadzation in ultrabasic rocks gives rise to reducing and oxidizing reactions and deposition of
the sulphide mineral, assemblages*.

As a consequence of electrone miroscobe {SEM) analyse data, of serpentinized dunites and
harzburgite patterns of Dagkiiplii ophiolite two native gold grains {2-4 micron) have been
determined, in the gangue minerals between chromite crystals. Chemical analyse data of the
patterns (Au:40 ppb) indicated that they have no economic value... Removal and dissolution of gold
may be possible in an alteration environment are enhanced by high f(O,)*#**.

The sulphide mineral assemblage such as pentlandite-pyrrotite-chalcopyrite in a serpentinized
ultramafic rocks has been considering that it may indicate much more sulphur ratio, and the rocks
has been considered, having a potential for PGE and PGM exploration.,
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Mersin (Igel) Ofiyofitlerine Bagl Kromititlerin Platin Grubu
Element Dagilimlarinin Incelenmesi

Hatice ERDAL, ServetYAMAN**
*MTA Genel Miidiirliigii MAT Dairesi, Ankara

**Culkurova Universitesi Jeoloji Miih. Boliimii, Adana

Dogu .Akdeniz ofiyolit komplekslerinden biri olan Mersin ofiyolitleri, Tilirkiye'nin Giineyinde Orta
Toros ofiyolit kusagi icinde yeralmaktadir, Mersin ofiyolitlerine bagli dunit ve harzburjit gibi
orneklerin tiim kayag ve eser element analiz verileri; magmatik kompozisyonlarinin magnezyumca
zengin ve TiCVce diisiik icerikli olduklarina isaret etmektedir. Cr # degerleri yiiksek (>60) olan
Mersin ofiyoliti kromitit 6rneklerinin bu 6zellikleri suprasubdiksiyon zonu ortaminda olusumlari
ile uyumludur.. Kromitit orneklerinin platin grubu element (PGE) analiz verileri sonucunda; %
Cr,O, icerikleri, ya da cevher tipi ve PGE icerikleri, arasinda herhangi bir korelasyon
saptanmamuistir.

Mersin ofiyolitlerine bagl sacimndi, masifve nodiiler tipteki kromitit 6rneklerinin ortalama PGE
ve altin icerikleri ir: 21.1, Ru: 59, Rh: 10.98, Pt: 30.7, Pd: 7.5 ve Au: 3.04 ppb' dir.. Musak yoresine
ait 6rneklerden biri. {M 12: 191,6 ppb) ve Amele Evleri yoresine ait diger bir 6rnek (M42a 182.9
ppb) daha yiiksek toplam PGE degerleri gostermektedir.

Mersin ofiyolitlerine ait tiim kromitit ornekleri normalize kondrit diyagraminda negatif egim.
gostermektedirler.. Jeokimyasal kompozisyonlari ve ¢ok diisiik PGE iceriklerine gore Mersin
ofiyolitleri. kromititlerinin olustugu, manto kaynaginin cesitli kereler tiiketilmis oldugu ve
krist.allendik.leri safta siiresince siilfiirce doygunlugun olmadigr disiintilmektedir., Pd/Ir>l
oranina sahip olan birkag¢ adet kromitit 6rneginin PGE' ce zenginlesmesinde birincil bir magma, ile
kismen farklilasmis magma karigitminin gecerli bir mekanizma olabilecegi diisiiniilmektedir.

Tektonit-harzburjitler icine sokulum yapmig olan Kklinopiroksenit ornegi yiiksek kristal
farklilagmasi. (Pd/Ir:79.3) gostermekte olup Pt ve Pd*ce zenginlesmistir. Bu zenginlesme normalize
kondrit. diyagraminda pozitifegim. ile yansimaktadir.

-

Investigation of Distribution of Platinum Group
Elements Related Chromitites of Mersin (Icel) Ophiolites

Mersin ophiolites is one of the complex of Eastern Mediterranean ophiolites, emplaced southern
region, of Turkey in the median Taurus belt ophiolites. The data of major and trace element

analyses of patterns of Mersin ophiolites such as dunite and. harzburgite indicated that they are
rich magnesian and have low % TiO, content., The chromitite samples have high Cr # (>60)
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numbers and this feature of the samples are consistent with their occurence of suprasubduction
zone environment,. Platinum group element (PGE) analysis data show that there is no correlation
between PGE and % Cr,O, content or ore texture of the chromitites samples

The average contents of PGE and Au in schlieren, nodular and massive types of chromitites ore in
the Mersin ophiolites are In 21.1, Ru: 59, Rh: 10.98, Ft: 30,7, Pd: 7.5 and Au: 3.04 ppb. PGE
analyses show that one chromitite sample (MI2 :19L6 ppb) from Musali and another sample
(M42a:182.9ppb) from Amele Evleri location display higher total PGE values..

All chromite samples of Mersin ophiolites have negative correlation In chondrodite normalized
diagram... Geochemical composition and low PGE content of chromitite samples of Mersin
ophiolites suggested that they have severely depleted mantle source and no sulfur saturation
during of their crystallization stage. Having Pd/Ir> 1 ratio of a few chromitite patterns suggests a
mixing of primitive and partially fractionated, magmas could be a resanoble mechanism for their
PGE enrichment,.

The clinopyroxenite which has intruded, into tectonite harzburgite displays high fractional
crystallization (Pd/Ir:79.3) pattern and has Pt and Pd enrichment. This enrichment is reflected in
normalized condrodite diagram with positive corrélation.
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Gediz (Alasehir) Grabenindeki Epitermal Sh-Hg-(Au)
Cevherlesmeleri ile Genisleme Tektonigi Arasindaki lliskiler:
Bahcedere-Evrenli Sahasindan Bir Ornek, Bati Anadolu

Hiiseyin YILMAZ ve Hasan SQZB1UR
Dokuz, Eylil Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, 35100 Born&va-Izmir/Turkey

e-maib _*hweym.yilinaz(q)deu.edu.ti\ _ **kasanjozbii'h'(3>deu.edu.fr

Gediz (Alasehir) grabeni Bati Anadolu genisleme bolgesinin en 6nemli elemanlarindan biridir,.
Grabenin oOzellikle gliney kenarinda yapilan son calismalarda, grabenlesmenin belirli
donemlerinde farkli agidaki faylarin etkisinde gelistigi anlasiimis ve ozellikle dusiik agili faylar ile
yiiksek acili faylarin iliskileri tizerinde yogunlasiimistir.

Bu calismada, Gediz grabeninin gliney kenar1 lizerindeki Alasehir ilcesi giineyinde yeralan
Bahgedere-Evrenli sahasinda adi gegen faylar ile bu faylarla iligkili gelisen cevherlesmeler
incelenmistir. Bu amagla, bolgenin ayrintili jeoloji haritas1 yapilmis ve cevherli zonlardan alinan
ornekler tizerinde mineralojik-jeokimyasal analiz ¢alismalar1 yapilmustir.

Yapilan arazi calismalarina gore farkli acilarda gelismis ti¢ fay grubu saptanmustir: a) Diistik agili
normal. fay-I: Menderes Masifi ile Miyosen tortul istifi, arasinda gelismistir. Faylarin egimi 11°-30°
arasinda degisir, b) Disik acili normal fay-I I: Menderes masifi, ve Miyosen tortullarini taban
blogunda bulundurur. Faylarin egimi 25°-35° arasinda degisir., c) Yiiksek acili normal fay-III:
Grup I ve Grup II faylarini ve Miyosen tortul istifini keser., Faylarin egimi 40°-65° arasinda degisir..

.Epitermal Sb-Hg-(Au) cevherlesmeleri Diisiik ,,acih normal faylar ve bunlara daha sonralar eslik
eden yiiksek acili normal, faylar boyunca veya bunlara bitisik bulunurlar., Bu cevherlesmeler ilk.
olarak olusan, antimuan, demir siilfidler ve az miktarda altin ile daha sonra, gelisen civa ve hematit
ile temsil edilirler,. Minerallesmeler faylanma sirasinda olustu ve kistnen de olsa derinlerden yukari
dogru yiiksek 1sih alt levhayr getiren, dusiik, acii normal fay hareketi sonucu gelisen yiiksek
jeotermal 1s1 akimina eslik etti. Bu. yilikselme sonucu, yiiksek 1sili alt levha ylizeye yakin diisiik. 1sili
ust levha, ile yan yana gelmesi, mineral yukli sicak, sivilarin durayliliginin bozulmasini ve
dolayisiyla cevherlesmeyi saglamustir,.

Bu calisma 02.KB.FEN.061 nolu DEU-AFS projesi kapsaminda desteklenmektedir.,
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Relationships between epithermal Sh-Hg-(Au) mineralization and extensional
tectonics in the Gediz (Alasehir) graben: An example from the Bahcedere-
Evrenli area, western Anatolia

Gediz (Alasehir) graben is one of the most important features of western Anatolian extensional
province. Recent studies carried out on the southern, margin, of the graben,, reveal that graben
formation were developed under the control of normal faults with different dips. "These studies
have been focused especially on the cross-cut relationships between low-angle normal faults
(detachment faults) and high-angle normal faults.

This study investigates mineralization related to the above mentioned faults. For this purpose»,
detailed geological map of the Bahcedere-Evrenli (Alasehir-Manisa) area along with mineralogical-
geochemical analysis, were carried, out.

According to field studies, three groups of faults at different dips were identified: a) low-angle
normal fault-I developing between. Menderes metamorphics and the structurally overlying
Miocene sedimentary sequence with dip angles of the faults ranging from 11° to 30°, b) low-angle
normal fault-II hosting Menderes metamorphics and the Miocene sediments within its footwall
with dip angles of the faults ranging from. 25° to 35°, ¢) high-angle normal faults cutting group-I
and Group-II faults as well as Miocene sediments. High-angle normal faults trends approximately
N60°W and dips40°-65° ME..

Epithermal Sb-Hg-(Au) mineralizations are located along and. adjacent to low-angle normal faults
and. associated high-angle normal faults in the area, Mineralization is characterized by early major
antimony and iron-sulfides with minor gold, followed by fracture-filling mercury sulfide and
hematite mineralization occurred during faulting and. was associated with high, geothermal
gradients that were at least partially due to detachment fault movement that brought hot lower-
plate rocks up from great depsts and juxtaposed them with coll near surface upper-plate rocks.
While the hot lower-plate approaches to the near-surface cooler upper-plate, mineral-loaded hot
fluids were destabilized by mixing with cool fluids and therefore» mineralization occurred.

This study has been, supported by DEU-AFS, Project No: O2.KB.FEN.061
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Marmaris Peridotiti Kromitltlerinin Platin Grubu Mineralleri (PGM),
Ortaca (Mugla) Yoresi, Glneybati Turkiye

Ibrahim Uysal*, Sadiklar, M.B.*, Karsl» 0..** ve Aydin, F.*

* Karadeniz Teknik Univ., Miih. Mim, Fak., Jeoloji Miih. Boliimii, 61080 Trabzon
**Karadeniz Tekmk Univ,, Giimiishane Miih. Fak., Jeoloji Miih. Béliimii, 29000 Giimiishane

Marmaris Peridotiti "ne ait harzburjit ve dunitlerden olusan Ortaca yoresi ultramafik kayaclari
podiform kromititler icerirler. Harzburjit ve dunitlerin mineral birlikteligi genel hatlariyla olivin,
ortopiroksen, klinopiroksen, ve spinellerden, olusur, Hacimce en baskin olan. olivinler 6zsekilsiz
veya yari Ozsekilli, boylar1 0.5-2.5 mm., arasinda degisen kristallerden olusmaktadir. Magnezyumca
zengin olan bu olivinlerin bilesimleri harzburjitlerde (Mg, -o-916 F€uas_o_0s)SiO4 ve dunitlerde
(Mg09050915 Fe0.095-0085)Si0, arasinda degismektedir» Bolluk sirasina gore soz konusu kayaciarda
olivinden sonra gelen, ortopiroksenler genellikle enstatit-bronzit (Eiig, 51,0 WO.435405 Fs407-1025)
bilesimli olup, yer yer biikiilmislerdir (kink banding). Biiyiikk oranda iri. kristaller halindeki
ortopiroksenlerde ayrilim iirlinii, olarak bilesimleri diyopsitten endiyopsit'e kadar degisen
klinopiroksen (E,n . WO027-5200 FJ7-52¢9 lamellerine rastlanmistir. Ana mineral olarak
bulunan klinopirokserder ise Ozsekilsiz kristaller halindedir ve coklukla diyopsitik (Efl . ..,,
'Wo,.4.,,59., F%2g8) bilesimdedirler. .Aksesuar mineral olarak bulunan spineller 6z ve yan 6zsekilli
bicimde gelismislerdir.. Kimyalari, alliiminyum, kronikten krom-spinele kadar degisen bir bilesim
aralig1 sunarlar, Cr# [100Cr/(Cr+Al)] degerleri 10.92-76.49 arasinda degismektedir..

Oltaca yoresi kromititleri harzburjitler i¢cinde dunitik bir zarfile sarili olup, dokusal olarak masif,
yumrusal (nodiiler) ve sagmimli bi¢imdedirler. Kronik merceklerinin, kalinliklar1 0.5 m.'den. 7-8
m.'ye, boylari ise 122 ML'dem 50m/ye kadar bir degisim gostermektedir..

Inceleme konusu olan kromititlerde cevher mikroskobuyla 6n belirlenmeleri yapilan nadir
mineraller/kapanimlar daha sonra mikrokimyasal (mikroprob) yolla analiz edilerek, s6z konusu
minerallerin laurit [Ru(Oslr)S,], erlichmanit [Os(Rulr)S,] ve Os-Ir alagim, kapan.im.iari halinde
PGM'ler olduklar belirlenmistir.. Kapanim durumundaki bu PGMler genellikle 8 jum'den kiiciik
olup ozsekilli ve yari dzsekilli daneler (graniil) bicimindedirler. *>PGMerin bilesimleri, laurit
kristallerinde, Ru % 40.29-47,.26, Os % 6.97-18.03, ir % 2.97-4.89; erlichmanitte Os % 52.28, Ru
%11.35, Ir-%5.80 ve Os-Ir alasiminda, ise Os % 54.12-54.64, ir % 38.42-39.46 araliklarinda
degismektedir.

Bugiine kadar elde edilen veriler,. Ortaca yoresi kromititlerinde Os, ir, Ru gibi PGE'lerce zengin
PGM 'lerin yaygin oldugunu gostermistir. Ote yandan .Rh, Pt, Pd gibi PGElerce zengin PGM'lerin
gozlenmemesi, iki nedene dayaniyor olabilir: 1) Gercekten mevcut degillerdir. Bu durumda,,
azalan, ergime sicakligi sirasina gore PGE'lerin negatif bir anomali sunacagi aciktir. Bu ise soz

143



56. Tiirkiye jeoloji Kurultay:
56" Geological Congress of Turkey

konusu yonsemenin - mevcut PGMlerin magmanin, az miktarda ayrimlanmasiyla
(fraksiyonlagmasiyla) ortaya c¢ikmis olabilecegini gosterir.. 2) Aslinda mevcutturlar» fakat, bugiine
kadar gozden kagmustir. Sonuncu olasiligi test etmek icin gerekli olan analizler siirmekte olup,
sunum giiniine kadar sonuclar alinmis ve tartismaya agilmis olacaktir.

Platinum Group Minerals (PGM) of Marmaris Peridotite Chromitite,
Ortaca (Mugla) Area, Southwest Turkey

The Ortaca ultramafic rocks, composed of harzburgite and dunite of the Marmaris Peridotite,
consist of podiform chromitites. Harzburgite and dunite contain mainly olivine, orthopyroxene,
clinopyroxene and spinel. The most abundant mineral is unhedral to subhedral olivine with 0.5-
2.5 mm in size.. Olivine is forsteritk in composition with (Mg,.¢5--.-ia F€010s _oums)S1Q,, in. harzburgite
and (Mgo905._ (BI5 Fe s, _055)S10, in dunite. orthopyroxene is second most abundant mineral and
enstatite-bronzite in composition. These pyroxenes in places display kink banding. The
orthopyroxenes include thiny clinopyroxene exsolution lamellae changing from diopside to
endiopside in composition (En,;_,,, ., WI627-52e0 Flg7-52e) Independent clinopyroxene crystals are
unhedral and mostly diopside in composition (Eny, 5268 Wo,,,,.10 Fs.9). Euhedral to
subhedral accessory spinels (1 to 3 %) are generally present in harzburgite and dunite. These
spinels are Al-chromite and Cr-spinel with Cr# = [100Cr/(Cr+Al)] values ranging from 10.92-
76,49.

In the Ortaca area,, chromite deposits are enclosed with a. dunite envelope in the harzburgite and
found in .massive, noduler and disseminated types.. The size of individual pods ranges from 0.5 to
7-8m. in thickness and 1 - 2m.» up to 50m. in. length.

In the investigated chromitites, minerals {or inclusions) have been firstly determined by using ore
microscope and then analyzed by electron microprobe.. Based on microprobe analyses, some of
minerals (or inclusions) are laurite [Ru(OslIr)S,], erlichmanite [G”RulrJSJ and Os-Ir alloy.. These
PGMs as an inclusions in. chromite are smaller than 8 jim, and euhedral-subhedral in shape. The
compositions of the PGMs are Ru 40.29-47.26 %, Os 6.97-18.03 %, Ir 2.97-4.89 % in laurite; Os
52.28 %, Ru 11.35 %, Ir 5.80 % in erlichmanite and Os 54,12-54.64 %, Ir 38.42-39.46 % in Os-Ir
alloy.

Obtained data show that PGMs enriched in Ru, Os, Ir are found in the Ortaca chromitites. On. the
other hand, absence ofthe PGMs enriched in Rh, Pt, Pd elements may be due to two reasons: 1) In
fact, there is no PGMs enriched in Rh, Pt, Pd elements in the chromites. In this case, condrite-
normaiized PGE values of these chromitites indicate negative trend with decreasing melting point.
So, this type of trend shows that PGMs may have occurred as a result of low-degree fractionation
of the magma.. 2) Actually, these PGMs are present, but could not. have been observed during
studies O far., PGE analyses ofchromitit.es have been going on to test this probability,.
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Orta Anadolu Garpisma Sonras! (post-Kollzyon) n-tipi Granitoid Magmatizmasi
fi Demiroksit Cevherlesmeleri ile Olan Uzay-Zaman [lligkisi

ilkay KUSCU*, Gonca GengaHojjlu KUSCU**
* N.U., Aksaray Miihendislik Fak., Jeoloji Miih. Bolimii, 68100 AKSARAY
*e N.U., Miih.-Mim, Fak, Jeoloji Miih. Boliimii, 51100 NIGDE
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Orta Anadolu.., degisik tiir ve biiyiikliikte maden yataklarini iceren polimetalik bir metal
provensidir. Bu calisma bolgedeki demiroksit cevherlesmelerinin olusumunu ve dagilimini,
granitoid metalojenisi acisindan ele almakta ve H-tipi ¢carpisma sonrasi, magma tizma ile demiroksit
cevherlesmelerinin kokensel birlikteliklerini ortaya koymaktadir.

Orta Anadolu bélgesinde yer alan magmatik kayaclarin olusumu, evrimleri ve bolgeye' yerlesimleri
Torid-Anatolid Platformu ile Pontidlerin ¢arpigmasina bagh Geg¢ Kretase'den beri stiregelen siirekli
bir magmatik aktiviteye isaret, etmektedir.. Ozellikle Ge¢ Kretase-Paleosen zamanlarinda carpisma
sonrasi bolgesel gerilmeler (litosferik siyrilma; liihospheric delarnination veya dalan levhanin kopmasi;
slab break-off), bolgede manto kokenli magmalarin olusumu, (adiyabatik dekompresyon) ve bunlarin
alt kabuga yerlesmesiyle (mafik magma aklanmasi; underplating mafic magma) sonuglanmistir;. Bu
olay,, hem. kitasal kabuktaki kismi ergimeleri tetiklemis (felsik eriyik) hem. de manto kokenli mafik
magmalarin felsik eriyiklere intriizyonunu saglamustir... Mafik ve felsik magmalarin karigimi ise*
bugiin Orta Anadolu bolgesinde her zaman oOrneklerine rastlanabilen karmasik carpisma sonrasi
(post-COLG) magmatik sokulumlarin ve magma karisim tirtinlerinin olusumunu hizlandirmistir.
‘Cok genel olarak Orta Anadolu carpisma sonrasi platonik kay aclart HFSE'ne gére LILE ve LREE
bakimindan zengindir ve yiiksek *’Sr/*Sr, diisiik "“Nd/'**Nd oranlarina sahiptir.. Bu 6zellikleriyle

kitasal kabuk kirlenmesi ve yitim zonu bileseni olan bir zenginlesmis manto kékenini ve karmasik
magma karigmasi olaylarini isaret etmektedir (Aydin ve dig. 1998; Gencalioglu Kuscu ve dig.,

2001, ilbeyli ve dig., 2001).

Hem kalk-alkalen hem de alkalen Ozellikleri olan bu magmalarin bolgeye sokulum, yapmasi
ozellikle Fe-oksit minerallerince zengin skarn ve Fe-oksit-bakir-altin(?) (DOBA; Kuscu ve dig.,
2002) yataklarinin olsumuyla sonuclanmistir,. Bu cevherlesmelerle iliskili I-tipi (H,,,) pltutonik
kayaglar metaliminli, yiiksek-K'lo kalkalkalen ve K-feldispat megakristli monzodiyoritten granite
kadar degisen veya carpigma sonrasi magmatizmanin gec evrelerinde olusan A-tipi peralkalen K-
feldispat megakristli monzonitik ve syenitik. kayaclar1 icermektedir,. Demiroksit cevherlesmelerinin
¢ogunda kismen W zen.ginlesm.eri de gozlenmektedir. Bu, pliiton icinde yer alan ve birbirleriyle
heterojen karisimlar halinde bulunan mafik ve felsik. kayaclarin dagilimuyla iliskilidir. Ornegin Fe
cevherlesmeleri daha mafik karakterli kayaglarla iligkiliyken W skarnlari daha felsik karakterli
" kayaglarla iliskilidir., Mafik. ve felsik kaya¢ gruplarinin birlikte ayni batoiit icinde goézlendigi
bolgelerde Fe ve Fe-Cu cevherlesmeleri ya mafik pliitonlarin i¢inde ya da pliiton kenarlarina yakin
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.kesimlerde masif kiitleler veya cepler halinde yer alirken, W cevherlesmeleri ise pliitonun iginde
damarlar halinde ve daha felsik kayagjarla iligkili, olarak bulunmaktadir. Cevherlesmeler
cogunlukla ana yapisal hatlar1 takip etmekte, yaygin metazomatik. ve alterasyon zonmlan icinde
bulunmaktadir.. Fe-skarn yataklanyla iligkili pliitonik kayaclarn tiim-kayag jeokimyasal, icerikleri,
bu pliitonlann ayn1 zamanda hem Cu hem de Au potansiyellerinin oldugunu da. gostermektedir
(Kuscu ve dig., 2001; 2002), Bu tiir yataklarda (O0rnegin Celebi, Kesikkoprii (Kirikkale),
Karamadaz: (Kayseri), Divrigi (Sivas)) demirin yaninda retrograd evrelerde kalsit ve kuvars
damarlar1 boyunca siilfid cevherlesmelerinin (kalkopirit, malahit, kalkozin, markazit ve pirit) de
bulunmasi veya Sankaraman (Ortakoy, Aksaray) bolgesindeki magmatik kayaclar icinde, ince agsi
damarlar boyunca, ve arjillesmis yapisal hatlar boyunca gozlenen malahit cevherlesmeleri, bu
yataklarin bakir potansiyelerini destekler niteliktedir..

Magmatik siireclerin, cevherlesmelerle olan. .iligkileri cok az bilinmesine ragmen bu siiregler
magmatik kayaclarla iligkili veya magmatik kayaclar icinde gelisen cevherlesmelerin nasil, olustugu
ile ilgili cok kritik bilgiler icermektedir. Kiiciik fakat potansiyel olarak ¢ok etkili olan. bu siireclerde
subalkalen intriizyonlarla astenosferik manto kokenli intriizyonlann uzay-zaman birlikteliginde
daha da carpicidir (Lang ve Baker, 2001). Keith ve digerleri (1998), felsik-orta¢ kalkalkalen
eriyikler icine mafikk magma, intriizyonunun porfiri bakir ve molibden cevherlesmelerinin
olusumunda ©Onemli bir rol istlendigini one siirmektedir. Mafik magmalarin felsik .magmalara
etkisi kalkalkalen eriyiklere ya ucgucu, eklenmesi ya da metallerin getirirni veya kalkalkalen.
eriyiklerdeki ucucu akist ve metal tasmmasmm lii.zlandirilm.asi yoniindedir. Her iki etki de
granitoidlerle iliskili cevherlesmelerin metalojenezin.de oldukca, onemlidir. Benzer bir sekilde,
bolgedeki Fe-oksit ve bunlarla birlikte bulunan potansiyel. Cu-Au cevherlesmelerinin sadece H-tipi
monzonitik-"syenitik"(?) kayaclarin. civarinda veya kenarlarinda g6zlenmesi, Orta Anadolu
bolgesinde H-tipi monzonitik birligin olusumunda etikili olan mafik magma bileseninin, bolgedeki
cevherlesmelerin olusumunu ve uzay-zaman. icinde dagilimini da kontrol ettigini ortaya
koymaktadir. Ote yandan, felsik ve mafik magmalarin intriizyonuyla olusan hibrid kayaclarda
"intriizyonla iligkili altin yataklar''nm bulunmasi (McCoy ve dig.., 1997; Thompson ve dig., 1999;
Baker ve Lang, 200.1; Kuscu ve dig., 2002), Orta .Anadolu'da magma karisim olaylarinin gozlendigi
plitonik kayaclarda potansiyel Cu-Au cevherlesmelerinin aranmasi gerektigini ortaya
koymaktadir.

Anahtar .Kelimeler: Orta Anadolu, Fe-oksit, Cu-Au, Fe-oksit-Cu-Au, granitoyidle iliskili
cevherlesmeler, carpigsma sonrasi. H-tipi magmatizma

Posi-collisional H-type Granitoid Magmatism in Central Anatolia and Time-
space Relation with Fe-oxide Mineralization

Central Anatolia is a poly metallic metallogenic province (Kuscu and Erler» 1998) hosting mineral
deposits of various size and type. Present study concerns with the formation and distribution of the
Fe-oxide mineralization, in terms of granite metallogeny, and reveals the generic coexistence of H-
type post-collisional granitoid magmatism and Fe-oxide mineralization,

Petrogenesis, evolution and emplacement of the magmatic rocks in central. Anatolia indicate a
continuous magmatic activity since Late Cretaceous resulting from the collision, between Tauride-
Anatolide Platform and Pontides (Erler et al, 1991; Geven, 1992{xe "Geven, 1992"}; Gonciioglu et
al.,, 1993; Akiman étal, 1993; Erler and Bayhan, 1995; Yalmz et al., 1999{xe "Erler and Bayhan,
IWb™)). Post-collisional regional extension due to lithospheric delamination or slab break-off
during Late Cretaceous-Palacocene resulted, in adiabatic decompression and underplating mafic
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.magma. This event did not only trigger partial melting within, the continental crust and formation
of the felsic magmas, but also the intrusion of mafic magmas into the felsic ones.. Mixing of felsic
and mafic magmas gave way to the formation of complex post-collisional intrusions (67 to 32 Ma)
and magma mixing products (Aydin- et al., 1998; Yalniz et al,, 1999; Gengalioglu-Ruscu and
Floyd, 2001; Kuscu et al, 2002), 2001; flbeyli et al., 2001),. Post-collisional Central Anatolian
plutonic rocks are generally enriched in LILE and LREE compared to HFSE, and have high.
MSr/*Sr but low “'Nd/'"*Nd ratios. These characteristics indicate an enriched mantle source with
crustal assimilation and subduction zone components,, and complex magma mixing-mingling
events (Kadioglu and Giileg, 1996; Aydin et al., 1998; Gengalioglu Kuscu et al., 2001, ilbeyli et al.,
2001).

Intrusion of these magmas with cak-alkaline and alkaline characteristics resulted in. the formation
of skarn deposits enriched in Fe~oxide minerals, and Fe-oxide-Cu-Au (?) (10CG; Kuscu et al.,
2003; Yilmazer et al. ,,2003) deposits., Plutonic rocks associated with these deposits include 1) I-type
(H,,) metaluminous, high-K cak-alkaline monzodiorites to granites with K-feldspar megacrysts,
and 2) A-type alkaline monzonitic-syenitic rocks with K-feldspar megacrysts, formed during the
late stages of post-collisional magmatism (Boztug, 1998). In many cases Occasional W enrichment
are also known in most of Fe-oxide deposits,. This is related to the heterogeneous distribution of
mafic and. felsic rocks within the pluton. For instance,, W mineralization is related to more felsic
rocks, while Fe mineralization is related to the more mafic ones,. Fe and Fe-Gu mineralizations
occur as massive bodies or lenses within the pluton, or close to pluton margins where felsic and
mafic rock groups coexist within the same pluton. W mineralizations on the other hand, are
observed as veins, 'within the pluton. and are associated, to more- felsic rocks. Mineralizations are
usually controlled by major structural alignments that experienced pervasive metasomatism and
alteration. Whole-rock geochemical compositions of plutonic rocks associated with Fe-skarn
deposits suggest, a possible potential both for Cu and .Au (Kuscu et al., 2001; 2002). Possible Cu
potential for these deposits can be based on: 1) presence/occurrence of sulfide mineralizations
(chalcopyrite, malachite, chakosine» marcasite and pyrite) along calcite or quartz veins in
retrograde stage (e.g. Celebi,, Kesikkopru {Kirikkale),, Karamadazi1 (Kayseri), Divrigi (Sivas)), and 2)
malachite mineralizations within stockwork zon.es and argillic structural lineaments in magmatic
rocks within Sankaraman (Ortakoy, Aksaray) region...

Although the relation between the mineralizations and magmatic processes is not well known,
these processes have significant information on the formation of mineralizations associated with, or
developed mithin the magmatic rocks.,, The role of mantle derived magmas in these processes is
crucial.

Keywords: Central Anatolia., Fe-oxide, Cu-Au, Fe-oxide-Cu-Au, mineralizations associated with
granitoids, post-collisional H-type magmatism.
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lBiaIelyIikyéyfa (Domanic-Kiitahya) Polimetalik Cevherlesmesinin Jeolojisi

Biilent BAYBURTOGLU, Ismet CENGIZ, Selahadin YILDIRIM, Hayrullah YILDIZ, Cevdet CAKIR,
MTA Genel Miidiirliigii

Bileylikyayla (Domani¢-Kiitahya) sahasi Pontidler ve Anatolidlerjeotektonik kusaklarini sinirlayan.
KB-GD dogrultulu Eskisehir Fay'inin giineyinde .Anatolidler birligi icinde yer alr..

Sahada ylizeyleyen en yash kayag¢ birimleri Miizeyyen Metamorfitlerine ait Deviez Metabazitleri ve
Geyiktepe Mermerleridir.. Bunlann yasi Ust Kxeta.se dncesidir., Bu birimler diisey ve yanal yonde
birbirine gegislidir,. Deviez Metabazitleri amfibolitle birlikte YB/DS mavi sist fasiyesinde olusmus
cesitli gistlerden olusur.. Geyiktepe Mermerleri, ise Deviez Metabazitleriyle olan dokanaklarina
yakin kesimlerde kalksist icerir. Paleosen (?) yashh Domani¢ Granadioriti bu birimler icine sokulum
yapar. Gra.nodiori.ti mermer dokanaklannda yer yer skarn. olusumlar1 goriiliir. Tam. bu birimler
Paleosen sonrast (?) yasta, granit porfir dayklariyla kesilmislerdir.

Caligmalar sirasinda sahanin 1/5.000 dlgekli jeoloji haritasi ve jeokimyasal etiidii yapilmistir. Bu
kapsamda sirt ve yamaclar boyunca alinan 303 adet toprak ornegi ve 58 adet kaya¢ ornegi Au, Ag,
Sb, As, Cu, Pb, Zn ve Mo i¢in analiz edilmis ve her element icin. dagilim haritas1 olusturulmustur.
Buna. gore kayaklarda 7300 ppb, topraklarda ise 11.30 ppb'ye varan Au degerleri, saptanmistir, Bu
degerler Sb ve As gibi epi termal cevherlesmelere'iliskin iz bulucu elemen tierce desteklenmektedir.
Ayrica Cu, Pb, Zn gibi baz metal degerleri de ¢ok yiiksektir. Au elementinin epitermal iz bulucu,
elementlerle, baz metallerin de kendi aralarinda ve Au ile yiiksek pozitif korelasyonlar vermeleri
epitermal ve porfiri cevherlesmelerin varligina iligkin 6nemli verilerdir.

Sahada iki tip cevherlesme goriiliir... Bunlardan birincisi. Au acisindan 6nemli goriilen ve diger iz
bulucu, elemen tierce de. desteklenen epitermal cevherlesmeler, digeri ise skarnlara iligkin
cevherlesmelerdir. Damar tipi Au cevherlesmeleri genelde KD-GB ve KB-GD gidisil kirik hatlari
boyunca gelismistir. Bunlar cogunlukla silislesmis, limonitlesmis ve manganca zengin zonlar
boyunca, yogunlagsmaktadir. Bu zonlar yer yer bresik ozellikte olup, kuvars damarciklar1 da
icerirler, Baslica cevher mineralleri pirit, kalkopirit, malahit, azurit, spekiilarit ve mangan, oksit
mineralleridir,.

Skarn tipi cevherlesmeler grankoyidle mermer dokanaklannda goriliir. Yer yer az da olsa Au
iceren, bu zonlar baglica epidot, granat, piroksen, tremolit ve aktinolit gibi tipik skarn mineralleri
icerirler, Bunlarin bazi kesimlerinde dissémine pirit de izlenir.

Sahada ozellikle baz metallerin (Cu, Pb, Zn) cok yiiksek, degerler vermesi» az derinde ortili
ve/veya gomili bir porfiri, sistemin varligin1 olast kilmaktadir. Yakin cevrede bu tiir porfiri
cevherlesmelerin bulunmasi (Sarigayiryayla-Topukdere, Ayidere, Muratdere ve Tifek¢ikonagi) bu
olasihg1 giiclendirmektedir.
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Geology of the Bileylikyayla (Domanlg-Kutahya)
Polymetallic Mineralization

The Bileylikyayla (Domanic-Kiitahya) mineralization is located within the Anatolides at the
southern side of the NW-striking Eskisehir Fault bordering the Pontides and Anatoiides.The
Geyiktepe Marbles and Deviez Metahasites of the Miizeyyen. Metamorphics are the oldest, of the
units cropping out in. the area. They are of pre-Upper Cretaceous age.. They grade into each other
laterally and vertically. They have undergone burial, metamorphism to gether. The Deviez
Metabasit.es consist of amphibolkes and schists of different compositions, metamorphosed in
HP/LT blue schist, faci¢s,, The Geyiktepe Marbles contain calc-schists at the contacts with the Deviez
Metabasit.es. The Domanic Granodiorite of Paleocene (?) age intrudes the older units. Skarn
formations locally occur at granodiorite marble contacts, All these units were cut by post-Paleocene
dykes of granite porphyry.

The 1/5,000 scale geological mapping and geochemical survey was undertaken in. the area, A total
of 303 soil and 58 rock samples were collected along ridges and at bases of slopes, and were
analyzed for Au, Ag, Sb, As, Gu, Pb, Zn and Mo.. Based on these analytical results., element
distribution maps were produced. Gold values reach up to 7500 ppb in rocks and 1130 ppb in
soils,. These values are also correlated well with the pathfinder elements like Sb and As which, are
indicative for an. epitherml type of mineralization.. In addition, base metal contents (Cu, Pb, Zn) of
samples are very high. The fact that gold is closely correlable with some pathfinders of epithennal
mineralization and base metals have good positive correlations with each, other and gold, may be
indicative of epit.herm.al and porphyry systems in the area.

Two types of mineralization can. be expected in the area. First one is epithermal type of
mineralization, which is also inferred by other pathfinder elements and found promising with
respect to gold; the other one is skarn-related mineralization. Vein-type gold mineralization
usually occurs in. relation to both N.E-and NW-trending fractures. They ‘were mostly developed in
silicified, limonitized, manganiferous zones.. These locally brecciated zones also contain, quartz
veinlets. Main ore minerals include pyrite, chalcopyrite, malachite, azurite, spéculante and various
mangan oxides.

Skarn-type mineralization occurs at granitoid-marble contacts. These zones locally containing
lesser amounts of gold, chiefly include typical skarn minerals such, as epidote, garnet, pyroxene,
tremolite and actinolite. Disseminated pyrite is also seen in some portions..

Very high base metal (Cu, Pb, Zn) contents may imply a. buried concealed, porphyry system at
shallow depth. The presence of this type of porphyry systems in nearby areas (Sancayiyayla-
Topukdere, Ayidere, Muratdere and Tlifek¢cikonagi) supports this expectation,.
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Ayazmant (Ayvalik-Bailkesir) Skarn Tipi
Demir Cevherlesmesinin Jeolojisi we Parajenetik Sekansi

Tolga OYMANI, Fevzi MINARECI, Nazim TURKNAS, Ozkan PISKIN

Dokuz Eyliil Universitesi Miihendislik Fakiiltesi Jeoiof3 Miihendisligi Boliimii,
35100 Bornova-Izmir

Kozak Magmatik Kompleksi Bati .Anadolu'da Paleosen-Ge¢ Miyosen araliginda etkin olan sikisma
tektoniginin, kalk-alkali karakterli volkano-pliitonik {iriinlerinin tipik, bir 6ornegidir., Triyas yash
metamorfik temel kayalarini: kesen Kozak Magmatik Kompleksine ait granitik-granodioritik pliiton
ve porfirik mikrodiyoritik-mikrogranodiyoritik day klar,, masif ¢evresinde kontak metamorfik
cevherlesmelerin olusmasina, neden olmustur. Kontak metamorfizma zengin bir kalsiyum silikat
parajenezi ile karakteristik olup., genis yaydim sunan endo ve ekzo skarn olusumlarini meydana
getirmistir. Ekzoskarn prograd evrede granat, piroksen, epidot, Kklorit, aktin.oLlt ve bol cevher
mineralleri ile temsil edilirken retrograd evre tremolit, kalsit, amfibolit asbesti parajenezi ile
Kkarakteristiktir. Yaygin olarak gozlenen endoskarn aktlnolit-tremolit, epidot olusumlarinin.
yamsira cevher igerigine de sahiptir., Manyetit, kalkopirit-kiibanit, pirotin, molibdenlt, pirit, grafit
ve ilmenit ilk cevherlesme fazinin urtinleridir. Ki¢lik makaslama zonlannin etkisi ile gelisen
deformasyon zonlannda manyetit, hornfels icinde kalem seklinde uzayan toplammlar ile ayirt
edilmektedir, Bu yapilarin uzamig eksenlerine dik kesitlerinde helezonik biiyiimeler gozlenmistir.
Kontak metamorfik fazi. izleyen evrede cevherli hidrotermal sivilar yatak parajenezinin
olusumunda 6nemli rol oynamustir... Galen, ¢inkoblend, kalkopirit, pirit icerikli damarciklarin en
son evrenin Urtinleri oldugu disiiniilmektedir., Kalkopirit-kiibanit, oksidasyon-sementasyon
kusaginin geligsimi ile birlikte-kalkozin-kovellin, nabit bakir, malakit-azuiite doniisiirken, hematit
ve limonitin(gotit), manyetit, pirit ve kalkopiritten dontistiigii gézlenmistir., Manyetitle birlikte
ayrimli olarak olusan .eser miktardaki ilmenit kristalleri, rutil, titanit ve lokoksene dontistiigi
izlenmistir.

Geology and Paragenetic Sequence of
Ayazmani (Ayvalik-Bailkesir) Iron Skarn Deposit

Kozak. Magmatic Complex is a typical example of the calc-alkali volcano-plutonic products of a
compressional tectonic regime which is dominant between Paleogene-Late Miocene in. Western
.Anatolia. Granidc-granodioritic pluton and the porphyritic microdioridc-microgranodioritic dikes
of Kozak Magmatic Complex which crosscut the metamorphic basement of Triassic age produced
Fe skarns. Contact metamorphism is characteristic with a well-developed calcium-silicate

150



56. Tiirkiye Jeoloji Kwultayi
56" Geological Congress of Turkey

paragenesis and. it forms widespread endoskarn and exoskarn formations,, While exoskarn is
represented by garnet,, pyroxene, epidote» chlorite» actinolite and ore mineral association In
prograde stage, the retrograde stage is characteristic with tremolite, calcite», amphibolitic asbestos
association,. Apart from, actinoiite-treniolite and epidote widespread endoskarn contains oxide
and sulphide associations. Magnetite, chalcopyrite-cubanite, pyrrhotite, molibdenite, pyrite,
graphite and ilmenite are the products of the early stage. In. hornfels elongated pencil shape
magnetite occurences formed, in the deformation zones due to shearing. Spiral growth is
determined in. sections perpendicular to-the elongated axis of these structures. In the stage which
follows the contact metamorphic phase the ore bearing hydrothermal fluids play an important role
in the formation of paragenesis of the deposit. It is thought that galena, blend, chakopyrite
bearing quartz velnlets are the product of this late stage.. It has been observed that -while
chalcopyrite and cubanite transformed to chalcocite-covellite, native Cu and malac.hite-azu.rite;
magnetite, pyrite and chakopyrite transformed, to hematite and limonite (goethite) during the
processes of oxidation-sementation. Rutile, titanite and. leucoxene originates from ilmenite which
formed as exsolution lam.el.laes with magnetite.
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