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small scale piracy of neighboring systems, several landslides, all indicates a fall of about 100 m of
base level and the resulting rejuvenation of the Porsuk system.

To the SE, near the Sultandere district, an older drainage pattern {the Sansungur river) that
continues over both the foot-wall and hanging-wall blocks without interruption, and another very
young pattern carved into han ging-wall block are observed.. Both set of systems are actually
incising the surface. This observation as well, implies an active tectonic structure that causes the
rejuvenation in the Sarisungur river system The unique visible clue of this structure., is the 8 km
long, WNW-running meander belt of Porsuk river.. Evaluation of drill logs with respect to
Quaternary sediment to the north and south of this meandering river course shows clear thickness
variation, probably related, with a buried active structure below modern sediments.. Several hot-
water outflows in nearby locations support the burried-fault interpretation., Since the inferred
structure via fluvial morphological analysis traverses the city center, high-resolution seismic studies
are needed to verify the structure, and to delineate its nature and the amount of offset.
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Urla Cokiintiisii miyosen istifinin Stratigrafisi ve
Volkanik Fasifesleri, Bati Anadoluy, Tlrkiye

Okmen SUMER, Fuat ERKUL, Hasan SOZBIUR ve Ugur INCI

Dokuz Eyliil Universitesi Miihendistik Fakiiltesi, Jeotoji Miihendisligi Boliimii, 35100 Bornova, Izmir

e~-mail : okmen.sumer@deu.edu.tr

Urla (izmir) cevresindeki Miyosen istifi, batida Karaburun Yiikseltisi, doguda Seferihisar Horst'u
~arasindaki K-G gidisli bir yapisal ¢okiintii icinde bulunur., Istif altta, kirintili, ‘fasiyesteki Bozavlu ve
Cankurtaran formasyonlarindan, Ustte Urla kirectagiudan olusur ve Bornova filisi tizerine
uyumsuz olarak oturur.. Istif Iskele trakiti tarafindan kesilir ve-Yaran tepe-bazalt1 tarafindan
ortiiliir. Bozavlu formasyonu egemen olarak kaba ve ince taneli akarsu fasiyesi, Cankurtaran,
formasyonu ise buiyGimeli lapilli iceren capraz katmanlanmah volkanik kumtasiari, trakit
lavlarindan yapihi volkanik, bresler ve bu fasiyeslerin ardalanmasindan olusur. Iki formasyon,
birbirleriyle yanal-diisey gecislidir. Gecis zonunda, yer yer biiyimeli lapilli seviyeleri i¢ceren capraz
katmanli kumtasi ve trakitik volkanik, bres ardalanmasi karakteristiktir. Her iki formasyon
icerisinde ¢apraz katmanlar, normal-ters derecelenmeler ve kanal dolgular1 gibi yapilar yaygindir.
Bozavlu formasyonundaki bu. yapilar sedimenter olaylarla iligkili olmalarina karsin, Cankurtaran
formasyonunda bu yapilar volkanik akmalarla iligkilendirilmistir. Urla kirectas» beyazimsi gri.
renkli ve bol gastropod!« golsel karbonatlardan yapilidir. Birim, icerisinde az miktarda marn»
kiltas1 gibi diizeyler de karbonat istifi icinde yer alr... Tortul istifi kesen Iskele trakiti, dom, trakitik
dayk ve lav toplulugundan olusur.. Dayklann uzunluklar1 50 - 100 m, genislikleri ise 10 - 15 m.
arasinda degigsmektedir.. Trakitik. dayklann yerlesimi baskin olarak. K-G olmasina karsin» az da olsa.
yaklasik D-B yerlesimlerde s6z konusudur. Bolgedeki en. genc volkanik evre tim istifi, Orten
olivinli bazalt lavlarindan yapili Yarantepe bazaltidir.

KD-GB ve KB-GD geng yapisal hatlarla kontrol edilen Kuvaterner yash altivyona! ¢okeller tiim.
birimleri uyum.suzluk.la oOrter..

Yukarida sunulan, arazi verileri ve stratigrafi iligkiler 1s181inda, bolgede trakit failesimli volkanik.
aktivite karasal ortamda ve iki evrede gelismistir. ilk evre patlamali bir volkanizma, ikinci evre ise
trakitik lav akmalar1 ve trakitik. yerlesimler ile temsil edilir, ilk. evre volkanizmamn olusturdugu
tirbiilans (surge) - yagis (fail) ve volkanik bres fasiyes topluluklarinin ardalanma sunmasi ve
bliylimeli lapilli iceren seviyelerin varligi, ilk evrenin, patlamali, magma-su girisimi ile gelisen
"freatomagmatik” bir volkanizma. oldugunu isaret eder. Ayrica trakitik dayk yerlesimlerinin
yaklasik K- KD ve K-KB uzanimlara sahip olmasi ve geng allivyonal cOkellerin de bu tektonik,
yonlerle kontrol, edilmesi, K-G dogrultulu yapisal hatlarin Miyosen"den giliniimiize kadar devam
ettigi seklinde yorumlanabilir.
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Stratigraphy and Volcanic Facies of the Miocene Sequence in
the Urla Depression, Western Anatolia, Turkey

The Miocene sequence around Utrla (Izmir) is- located in N-S trending depression between
Karaburun Uplift, in the west and, Seferihisar Horst in the east.. The sequence is made up of
Bozavlu and Cankurtaran formations at the lower part with clastic fades and Urla limestone at the
upper part. The sequence it cut by Iskele trachyte and is covered by Yaran tepe basalt. Bozavlu
formation is dominantly .made up of fine to coarse-grained fluvial fades... Cankurtaran formations
are represented by the white-pinkish volcaniclastic layers.. The vokaniclastics are composed of
cross-stratified:, accretionary lapilli bearing volcanic sandstone and monomictic volcanic breccia
intercalation. The contact between these formations is laterally and vertically transitional. The
transition zone is characterized by an alternation of accretionary lappili-bearing, cross-bedded
volcanic sandstone and trachytic volcanic breccia. Both formations display abundant sedimentary
structures such as normal and. reverse grading and channel fills. Although the sedimentary
structures within the Bozavlu. formation are related to sedimentary procceses, the volcaniclastic
dominated faciés of Cankurtaran formation is formed by syn-and post- eruptive processes. Urla
limestone * is composed of gastropoda-bearing lacustrine carbonate rocks with minor intercalation
of marl-claystone. The Iskele trachyte cutting the sedimentary sequence consists of dome, dyke
and lava association. The general trend of the dykes is approximately N-S in direction... The dykes
are 50 -100 m long and 10-15 m wide. The youngest volcanic phase represented by olivine basalt
lava flows is the Yarantepe basalt, which covers the whole sedi.men.tary and volcanic: succession..

The region is cut by the late-stage structural lines trending NE-SW and NW-SE which are active
during Quaternary and the deposition, of Quaternary young sediments are largely controlled by
these structures within, the area.

Field evidences and stratigraphie relationships presented above show that two stages of trachytic
volcanism occurred in. a subaerial environment. The first stage volcanism forming the
phreatomagmatk surge and fall deposits is represented by the succession of explosive events. The
second stage of the trachytic volcanism is more coherent than that of first stage, producing lavas
and dyke associations. The coincidence of the structural trends forming the intrusive rocks and.
alluvial deposits can be interpreted as the N-S trending structural lines were active since Miocene
torecent.
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Giimdildiir (Izmir) ve Bigadic (Balikesir) Arasinda Uzam
Miyosen Sonrasi Yasli KO-Oogriltili Acommodation
Zonuna ait Sala Verileri, Bali Anadolu

Hasan SOZBIIUR*, Fuat ERKUL* ve Ukmen SUMER*
* Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii,

35100 Borrurua-izmir/Tiirkiye, e-mail: hasan.sozbiiir @deu.edu.tr

Bu calisma giineyde Giimiildiir (izmir) kuzeyde Bigadic (Balikesir) arasinda kalan yaklagik, 150 krn
uzunlugunda, ve 16’ km. genisligindeki KD-dogrultulu bir zonda yapilan jeolojik haritalama ve
yapisal .gozlemleri agiklar.

Bu zonun degisik zamanlarda aktif olduguna dair calismalar bulunmaktadir. Okay ve dig. (1.996)
Bornova Flis Zonu'nun Kretase sonunda bu zon boyunca gelisen bir transform fay zonu iginde
olustugunu belirtir. Kaya (1979) bu zon icinde KD-dogrultusunda uzanan bolgeyi. Akhisar
¢okiintiisii olarak tanimlamis ve bu cOkuntiyl sinirlayan yapisal, hatlarin Miyosen oncesinden
kalitsal, normal, faylar oldugunu iddia etmistir. Ring ve dig. (1999) Kiklad metamorfik ¢ekirdek
kompleksi ile Menderes MasifTni birbirinden aywran, ve Miyosen'de her iki metamorfik
kompleksteki farkli kabuk genislemesini kontrol eden sol. yonlii bir transform fay zonunun olmast
gerektiginden bahsederler.

Bu. calismada yukarida tanimlanan, zonun. Miyosen"den sonra da aktif hale gectigine dair yapisal,
veriler elde edilmistir. Bu zon icinde kalan Miyosen birimleri, ¢ok. sayida dogrultu atiml1 faylarla
kesilmis ve bu dogrultu atimli faylara baglh olarak. Miyosen birimlerinde hem normal fay hem de
kiviim, gibi deformasyon yapilar1 gelismistir. Bu veriler o6zellikle K-KD dogrultulu Urla
¢okiintiisiinde, Cubukludag grabeninde, Kemalpasa-Torbah havzasinda ve daha kuzeyde Akhisar-
Bigadic arasindaki Miyosen, yuzliklerinde gozlenmistir. Ayrica Miyosen birimlerinin, temelini
olusturan Bornova Flis Zonu icinde de ¢ok sayida dogrultu, atini bilesenli faylar saptanmistir. Bu
zona ait yapisal, hatlar Pliyo-Kuvaterner yash D-B dogrultulu normal faylarla kesilmistir,.

Bu zon D-B dogrultulu Gediz, Kiigiik Menderes ve Biiyilk Menderes grabenlerini bati sinirini
olusturur ve olasilikla grabenlerin olusumlari sirasinda da K-G dogrultulu genisleme tektoniginin
gelismesine katkida bulunmustur.. Zonun. iginde kalan Kuvaterner havzalarin cogu. K-KD
dogrultulu dogrultu atimh faylarla smirlandirlmistir ve bu nedenle Kuvaterner havzalari romb
graben veya pull-apart havzalar niteligindedir,. Aletsel donemde Bati Anadolu'da elde edilen
deprem, kayitlarinda episantirlarin KD-dogrultulu hatlar boyunca dizilmesi, bu zonun gliniimiizde
de aktif oldugunu gostermektedir..
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Field Evidence for | Post-Miocene Ne-Trending Accommodation Zone Lying
Between Gumuldur (Izmir) ail Bigadic (Balikesir), Western Anatolia

This study explains detailed fioilgical maps and structural observations carried out along a NE-
trending accommodation: zonejiljpt is 150 km long and 10 km wide, lying between Gilirntldiir
(Izmir) in the south and Bigadi¢ Cl[|likesir) in the north.

There are several studies dealing ifitli §his..zone to be active within, a specified period of time. Okay
et.al, (1996) pointed out tKi(t"EA:4"*~~*Biti"A;|fti end. of Cretaceous in which, time the
Bornova flysch zone was formf"*,,»***** -~*fri|>sd| :th" region, that coincides to this zone as
the Akhisar depression and. claimed. fi*"J"F'strSctural lines bounded the depression, was to be
inherited from pre-Miocene nor1”**»AS*toArdi”~totMri|f et.al. (1999),, the zone separated the
Cyclades from the Menderes Massif might |J[v%.pl[f.nxontrolled by a sinistral transform fault that
accommodated differential cmstal e:Ktena§|[|||[iStéen the Cyclades and the Menderes Massif
during the Miocene. "Vl

In this study, it has been obtained, structural evidences for post-Miocene activations of the zone
mentioned above. The Miocene units that extend in this zone are cut and. deformed by numerous
strike slip-faults and related defonnational structures such as normal faults and folds. These
evidences are observed especially in the N-NE trending Urla depression, the Cubukludag graben,
the Kemalpasa-Torbali basin as well as in the area located between Akhisar and Bigadic,. In
addition» numerous faults with strike-slip components are established within the Bornova flysch
zone that forms the basement ot the Miocene units. The zone and the related structures, are cut by
Plio-Quaternary E-frending normal faults.

The zone formed the western boundary of the E-trending Gediz, Kiiciik Menderes and Biiyiik
Menderes grabens and accommodated N-S extensional tectonics during the formation of the
grabens. Most of the Quaternary basins included in this zone are bounded by the segments ofthe
N-NE trending strike-slip faults and normal faults oriented obliquely to the strike-slip faults, and
therefore the Quaternary basins have the characteristics of rhomb grabens or pull-apart basins.

The plots of the earthquakes epicenters are clustered along the NE-trending zone in. western
Anatolia, indicates that the zone is also active at present,.
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Kiraz (Izmir) Kuzeydogusunun Jeolojisi,
Kictk Menderes Grabeni, 1afi Anadolu

Tahir EMRE*, Hasan SOZBILIR*. Nuran GOKGEN**, Funda AKGUM*

**'Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi jeoloji Miihendisligi Boliimii,
35100  Bornova-izmb'/Tiirkiye
* Dokuz Eyliil Universitesi,, mizmir Meslek Yiiksekokulu,, 35160, Buca-Izmir/Tiirkiye

e-maii: __tahw.emre@deu.edu.tr

Bozdaglar ve Aydin daglar1 arasinda D-B dogrultusunda uzanan Kiicliik Menderes Grabeni Bati
Anadolu genisleme bolgesindeki Neotektonik donem yapilarindan biridir... Kiiciik Menderes
grabenindeki Neojen ylizlekleri kisith oldugundan g¢alismalarin ¢cogu Gediz ve Bilyiik Menderes
grabenleri iizerine yogunlasmustir,.

Bu caligma Kiiciik Menderes grabenin dogu kesimindeki Kiraz cevresinin stratigrafik ve tektonik
ozelliklerini aciklar. Kiraz alaninda Menderes masifinin metamorfik kayalar1 temeli olusturur.. Bu.
metamorfik kayalar radyometrik yaslar1 14.8 £ 0.7-14,9 = 0.8 Ma (United Nations, 1974) olan
Bagova andezitleri tarafindan kesilmigtir. Bagova andeziti pempe renkli andezitik dayk lav ve
andezitik breslerden yapilidir. Bu birim golsel ve fluvial tortullardan yapili olan Ge¢ Miyosen-
Pliosen (?) yash Suludere formasyonu tarafindan uyumsuzlukla tstlenir., Suludere formasyonunu
uyumsuzlukla tistleyen Aydogdu formasyonu yaklasik D-B dogrultulu yiiksek a¢ili normal faylarin
kontroliinde gelisen aliivyonal yelpaze ¢okellerinden yapilidir.. Yukaridaki tiim birimler giinlimiiz
Kiiclik Menderes cOklintiisiinii dolduran altivyonlarla ortiilidiir.

Kiraz sahasinda birbirleriyle kesen-kesilen iligkisine sahip iki fay takimi gelismistir: yiiksek-acili
normal fay ve dogrultu atiml faylar. Birinci takim faylar Neojen birimlerinin farkli fasiyelerini ve
daha genc birimleri yaghi-birimlerle yan yana getirir.. Bu faylar K50-80B dogrultusunda uzanir ve
havzaya dugru gelisen basamak benzeri morfoloji sunar.. Basova andeziti ve uyumsuz stleyen
Suludere formasyonuna ait yiizlekler basamak benzeri morfolojinin farkli topografik diizeylerinde
bulunur.. Bu faylara yakin kesimlerde Suludere formasyonuna ait 4abaka egimleri 80° ye ulasir.
Dogrultu atimh faylar havzayr dogudan sinirlar ve KD-dogrultulm bir "accomodation" zonu
seklinde rol oynamustir. Bu zon icinde Menderes metamorfitleri Suludere formasyonunun
karbonat-kinntili istifi lizerine bindirmistir. Bu durum. Kiiciik. Menderes grabeninde dogrultu,
atimli tektonigin Neojen sonrasindaki varligini gosterir.

Bu cahsma TUBITAK, YDABAG-102YO52 nolu projeden desteklenmektedir,
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Geology Of Northeastern Kiraz (Izmir),
Kiguk leideres Graben, Western Anatolia

Kiiciik Menderes graben trending E-W between Bozdaglar in the north and Aydin Daglan, in the
south, forms one of the structures of the Neotectonic period in western Anatolan extensional
province. Most of the studies on western anatolian grabens have been concentrated on the Gediz
and Biiylik Menderes grabeil. However, Kiiciik menderes graben has little attention due to limited
exposures of the Neogene units (e.g. Rojay et.al. 2001).

This study have been focused on the stratigraphy and tectonic features of the Kiraz area, that
located in the eastern part of the Kiiciik Menderes graben.. In the Kiraz area, the metamorphic
rocks of the Menderes massif form the basement. These metamorphic rocks are cut by Basova
andésite unit that was dated by K/Ar methods as 14.8 = 0.7 and 14.9 = 0,8 Ma (United Nations,
1974). Basova andésite consists of purple coloured andesitic dyke and lavas as well as andesitic
breccia.. This unit is unconformably overlain by the Late Miocene-Pliocene (?) Suludere formation
consisting of lacustrine and fluvial sediments. Unconformably overlying unit, the Aydogdu
formation is made up of alluvial fan. deposits that, are formed under the control of the nearly E-
trending high-angle normal faults.. All the above units are covered by the alluvium filling the
present-day Kiiciik Menderes depression.

Two sets of structures that having cres-cut relationship with each other shape the area: high-angle
normal faults and strike-slip faults.. The former juxtaposes different fades of the Neogene units
and younger sediments with the older one. The high-angle normal, faults trend between 'N50W
and N80W and form basin-ward step-like morphology. The Basova andésite and the
unconformably overlying Suludere formation occur at different topographic levels within this step-
like morphology.. Dips.of bedding of the Suludere formation, may reach up to 80° close to these
faults. The strike-slip faults bounded the basin from the east and acted, as an ME-trending'
accomodation zone.. In this zone,. Menderes metamorphi.es thrust over the carbonate-clastic beds of
the- Suludere formation indicating the presence of the post-Neogene strike-slip tectonics in the
Kiicilk Menderes graben,

This study has been supported by TUBITAK,, Project No: YDABAG-102Y052.
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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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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..



rua3
1 et
iryilo g 56. Tiirkiye Jeoloji Kurultay:
JO0LD37 RUrUtta 56" Geological Congress of Turkey

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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