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CULTURAL HERITAGE AND GEOLOGICAL HISTORY OF
ANCIENT HIT CITY ON THE EUPHRATES RIVER, WEST IRAQ

Ahmed J. Ridha. Al-Heety

Department of Earth sciences - College of Sciences-University of Mosul, Iraq
ahmedalheety@gmail.com

Abstract: As one of the oldest continuously inhabited cities in Iraq and
the world, Hit (Hit) city has long been the Religious, urban, commercial, and
cultural center of Mesopotamia that began in the 2nd millennium BC. At the
heart of the city is the ancient Citadel of Hit which rises 75m above sea level
and dates to the 3th millennium BC (2500 BC) or earlier, The surrounding
walled city dates to the same periods, with some still standing structures and
architectural remains. The name of Hit or other names (Iddu, Is.ld, Aeobolis,
Dakira Dakira) was mentioned in Sumerian, Babylonians, Akkadians,
Assyrians and Chaldeans holy writings. One of the most well-known cultural
sites in Hit is the AL-Farooq Mosque, which was founded in the caliph
Omer bin Al-Khattab period with Al- Farooq minaret which dated to
636AD. The aim of this research explores the cultural heritage and
geological history of the Hit city. The research focused on the natural
bitumen and sulfur springs and their properties as well as their geographical
distribution within the Hit Area. Geological history of the Hit city is a part of
the geological history of Iraq and on the basis of stratigraphy setting the
formation ages ranging from the Triassic period (Miocene E) to Quaternary
period (Recent) could be established. The research also focused on the
structural, tectonic setting and Paleogeography of the Hit city and
surrounding area as well as on the Ancient Streams of the Euphrates river
according to Neotectonic Movements, and investigated also tens of springs
in the city located along the Hit-Abu Jir fault, which yielded mineralized
water (sulphatic) and bitumen. In addtion ancient and recently usage of
bitumen not only in architecture but also in sculpture and inlay-work as a
material for caulking and fuelling boats and even in thermal treatments and
drug preparation. In the hope of benefiting future interdisciplinary study of
the ancient Hit city.

Keywords: Bitumen, Mesopotamia, Citadel of Hit, Geology of Hit,
Euphrates River.
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MAGNESIA KAZISI (SOKE, AYDIN) ARTEMISSION BOLGESI
SEHIR SURLARINDA ARKEOMETRIK CALISMALAR

Ali Akin Akyol', Tamer Koralay®, Kiymet Deniz’, Orhan Bingol*
'Gazi Universitesi, Ankara, aliakinakyol @gmail.com
?Pamukkale Universitesi, Denizli, tkoralay@gmail.com
®Ankara Universitesi, Ankara, deniz kiymet@gmail.com
*Karabiik Universitesi, Karabiik, orhanbingol@karabuk.edu.tr

Ozet: Magnesia antik kenti Izmir’in 100 km kadar giineyinde, Aydin {li,
Germencik Ilgesi, Ortaklar beldesi yakinindaki Tekinkoy’de yer almaktadir.
Magnesia ad Maeandrum olarak anilan antik kentte ilk kazilar 1891 yilinda
Berlin miizeleri adina Carl Humann tarafindan baslatilmis ve yaklasik 2 yil
stirmiistiir. Antik kentin en linlii kalintis1 Artemis Tapmagi’dir. Magnesia
Tiyatrosu da MO 2. yiizyila tarihlenmektedir. Kentin agorasi ve Zeus
Sosipolis Tapmagr da muhtemelen MO/MS ilk yiizyillara ait olmalidir.
Kentte bugiin goriilebilen diger yapilar ¢ogunlukla Roma ve bazilar1 da
Bizans donemine tarihlenmektedir. Bunlar gymnasion, hamam kompleksi,
odeon, stadyum, bazilika ile kent suru ve Artemision cevre surudur.
Magnesia kazilari, 1985 yilindan itibaren Kiiltiir ve Turizm Bakanligi adina
Prof. Dr. Orhan Bing6l tarafindan yiiriitiillmektedir.2015 yilinda, Artemision
Cevre Surlari’nda gergeklestirilen alan ¢alismasi ve orneklemeler ile elde
edilen tas, tugla, harglar lizerinde arkeometrik ¢alismalar baglatilmustir. Sur
duvarlarina ait arkeolojik malzemeler oncelikle gruplandirilarak kodlanmus,
sonrasinda da fotograflanarak belgelenmistir. Arkeometrik incelemeler
kapsaminda orneklerin fiziksel, petrografik ve kimyasal 6zellikleri temel
fiziksel testler, ince kesit optik mikroskopi ve PED-XRF analizleri ile
belirlenmistir. Arkeometrik analizler, sehir surlarinda yogunlukla kiregtaslar
ve yaninda mermer ve mikasist tlirii kayaclarin kullanildigin1 gdstermistir.
Taslar petrografik, lokasyon farki ve fiziksel 6zelliklerine goére degisen
ozelliklere sahiptir. Kirectaslarinda bulunan yiiksek orandaki tuzlanmanin
kaynagini ¢evresel etkilerle toprak rezervuardan nem ile taglarin biinyesine
ve yiizeylerine tasiman tuzlar olusturmaktadir. Tuglalar {i¢ grup altinda
simiflandirilmistir. Agrega/baglayici kompozisyonu agisindan degerlendirilen
harglar oldukga farkli icerige sahiptir. Harglarin igerigini olusturan dere
yatagina ait oldukea iri ve yuvarlanmis yapidaki agregalar, taslarla benzer
sekilde yerel kaya¢ formasyonunu yansitmaktadir.

Anahtar Kelimeler: Magnesia ad Maeandrum, Arkeometri, Ince Kesit
Optik Mikroskop Analizi, XRF
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ARCHAEOMETRIC STUDIES OF MAGNESIA EXCAVATION
(SOKE, AYDIN) SURROUNDING WALLS OF ARTEMISION

Ali Akin Akyol', Tamer Koralay®, Kiymet Deniz’, Orhan Bingol*
'Gazi Universitesi, Ankara, aliakinakyol @gmail.com
?Pamukkale Universitesi, Denizli, tkoralay@gmail.com
®Ankara Universitesi, Ankara, deniz kiymet@gmail.com
*Karabiik Universitesi, Karabiik, orhanbingol@karabuk.edu.tr

Abstract: Ancient city Magnesia is located at Tekinkdy, near Ortaklar
district of Aydin province, about 100 km south of Izmir. First excavations in
so called Magnesia ad Maeandrum started in 1891 by Carl Humann from the
museums of Berlin and lasted for about 2 years. The most important ruin in
ancient city is the temple of Artemis. The Magnesia Theater is dating back to
the 2nd century BC. The Agora and the Temple of Zeus Sosipolis were most
probably built around the first centuries of BC/AD. Other ruins that can be
seen today in Magnesia are mostly from the Roman period and some from
the Byzantine period. These are gymnasion, bath complex, odeon, stadion,
basilica, the city walls and the walls surrounding of Artemision. The
excavations at Magnesia were directed by Prof. Dr. Orhan Bingdl on behalf
of the Ministry of Culture and Tourism. In 2015, archaeometric studies were
started by surveying and sampling studies on the stone, ceramic, mortar and
plaster samples from the waals surrounding of Artemision.Archaeological
materials from city walls were firstly grouped and coded, then documented
by taking their photographs. Within the archaeometrical investigations,
physical, petrographical and chemical properties of the samples were
determined by basic physical tests, thin section optical microscopy, and
PED-XRF analyses. The archaeometrical analyses showed that the rock
types of the stone samples from city walls were mainly limestones besides
marble and micaschist. They have properties varying according to their
petrographical characteristics, location difference and physical conditions.
The origin of the high salt content of the limestones have been caused by
environmental impacts that salts carried from the soil reservoir by humidity
to body and surface of them. The bricks were classified into three groups
with their matrix compositions. The mortar samples were examined in terms
of their aggregate/binder composition that were quite different. The coarse
sand sized and rounded river bed rock particles make up the aggregates in
mortar and plaster that reflects the local rock formation and like stones.

Keywords: Magnesia ad Maeandrum, Archaeometry, Thin Section
Optical Microscopy Analysis, XRF
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BASALT STONE USED IN SOME IRAQI ARCHEOLOGICAL
SITES

Ageel A. A. Al-Zubaidi', Abbas T. Al-Azawi’, Hasan K. Jasim?
Natural History Research Centre and Museum,University of Baghdad, Iraq
Department of Geology, College of Science, University of Baghdad, Iraq
ageel.zubaidi.az@gmail.com

Abstract: Some basalt stone tools have been distributed on some Iragi
archaeological sites. 21 samples were collected to study them
petrographically and mineralogically; 5 samples from Ga'ara, north Rutba
city, 7 samples from Tarmiya, north Baghdad city, 7 samples from Dalmij,
east of Diwaniya city, and 2 samples from Al-zarga City at Jordan (for
comparison). These natural stones may be used as a hand axe, grinder,
hammer, and other uses, as well as for buildings, which may be related to the
uses of Qasar Al- Azragq and Umm Al- Jimal archaeological site at Jordan.
According to the major minerals (glass, plagioclase feldspar, olivine,
pyroxene and magnetite), studied samples are classified into three groups:
Group (A), Vesicular Basalt. Group (B), Olivine Dolerite. Group (C),
Olivine Basalt. Minerals difference within province and archaeological sites
refers that the petrography cannot use to interpret the source area. According
to the archaeological sites in which basalt stones tools has been presence,
basalt may be transported by ancient men from north east Jordan's basalt
rocks province, or may be from north east Syria, or from north east Iraq,
through trade routes connected between province and studied archaeological
site.

Keywords: petrography, archaeology, basalt, tools, route.
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TRIPOLIS ANTIK KENTi GEC ANTIK CAG UNGUENTARIUM
SERAMIKLERi ARKEOMETRIK CALISMALARI

Baris Semiz' ve Bahadir Duman®
*Pamukkale Universitesi, Jeoloji Miihendisligi Boliimii, Kinikli Kampiisii, Denizli
?pamukkale Universitesi, Arkeoloji Boliimii, Kinikli Kampiisii, Denizli
bsemiz@pau.edu.tr

Ozet: Helenistik dénemde Lydia, Phrygia ve Karia Bolgeleri’nin
sinirlarmin birlestigi alan iizerinde ve Maiandros Nehri’nin hemen kiyisinda
kurulmus olan Tripolis antik kenti Denizli ili, Buldan il¢esi, Yenicekent
Kasabasi sinirlar1 igerisinde yer almaktadir. Bu galisma, Tripolis Antik
Kenti'nde bulunan ve Geg¢ Antik Cag’a tarihlenen 10 adet unguentarium
orneginin arkeometrik yonden incelenmesini amaglamaktadir. Unguentarium
orneklerinin mineralojik-petrografik 6zellikleri, X-1ginlar1 kirnimi (XRD) ve
optik mikroskop ¢alismalar1 ile kimyasal bilesimleri ise X-1ginlar1 floresans
spektrometresi (XRF) ile belirlenmigtir. Yapilan optik mikroskop ve XRD
caligmalarmin sonucunda, 6rnekler igerdigi mineral bilesimleri ve dokusal
Ozelliklerine gore ii¢ gruba ayrilmislardir. Grup-1 &rnekleri bol kuvars,
plajiyoklas gehlenit igerikli, yer yer sparikalsit dolguludur. Grup-2
orneklerinin bol plajiyoklas, kuvars, gehlenit ve kalsit icermektedir. Kuvars
icerigi orta seviyede olup bol sparikalsit dolgu ile karakteristiktir. Grup-3
ornekleri ise kuvars, plajiyoklas, gehlenit ve bol bosluk orani ile belirgindir.
Belirlenen ornek gruplarmin arasindaki petrografik farkliliklar kimyasal
iceriklerine de yansimustir. XRD analizlerinin yorumlanmasi sonucunda
orneklerin pisirim sicakliklarmin yaklasik 900-1000°C civarinda oldugu
tespit edilmistir.

Anahtar Kelimeler: Unguentarium, arkeometri, gehlenit, Tripolis,
Denizli.
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ARCHEOMETRICAL INVESTIGATIONS OF THE LATE
ANTIQUITY UNGUENTARIUM FROM THE ARCHAEOLOGICAL
SITE OF TRIPOLIS

Baris Semiz' and Bahadir Duman®
*Pamukkale University, Department of Geological Engineering, Kimikli Campus, Denizli
?Pamukkale University, Department of Archaeology, Kinikli Campus, Denizli
bsemiz@pau.edu.tr

Abstract: The Tripolis antique city is located in intersection area of the
boundaries of Phrygia, Caria and Lydia regions in Hellenistic period at
riverbank of Maiandros river in Yenicekent town (Buldan, Denizli). In this
study, archeometrical investigation of 10 urguentarium samples from late
antique period in Tripolis antique city is aimed. Mineralogical and
petrographical properties of the unguentarium samples are determined by X-
ray diffraction and optical microscopy investigations, chemical compositions
are also determined by X-Ray Fluorescence analyses. As a result of optical
microscopy and X-ray diffraction analyses, samples were divided into three
petrographic groups in terms of mineralogical compositions and textural
properties. Group 1 samples consist of abundant quartz, plagioclase,
gehlenite, rarely calcite. Group 2 samples consist of plagioglase, quartz,
gehlenite and sparicalcite. Quartz contents are intermediate and abundant
sparicalcite contents. Group 3 samples have abundant void and rarely quartz,
plagioclase, gehlenite. Petrographic differences of the sample groups are
reflected in the chemical content. As a result, the firing temperatures of the
samples were determined as 900 or 1000°C in the light of interpretation of
XRD analyses.

Keywords: Unguentarium, archeometry, gehlenite, Tripolis, Denizli.
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THE ROLE OF TURKISH MARBLES IN THE ANCIENT
ROMAN WORLD

Donato Attanasio’, Ali Bahadir Yavuz?
'ISM-CNR, P.0.Box 10, 00016 Monterotondo Staz., Roma, ltaly — donato.attanasio@ism.cnr.it
?D.E.U Engineering Faculty, Geological Engineering Dept., Izmir, Turkey -
bahadir.yavuz@deu.edu.tr

Abstract: Modern Turkey, ancient Asia Minor, was one of the major
sources of decorative stones used in Roman antiquity. White and colored
marbles, granites, alabasters and other sedimentary stones were exploited
and underwent long distance trade. Obvious examples of this richness are the
polychrome pavonazzetto quarried at Iscehisar and the africano breccia from
Seferhisar. The panorama of Turkish stones quarried in antiquity, however,
is much richer. Several surveys under way since 2006 led to the discovery of
not less than 20 new marble sites. The most striking result is the discovery of
the Goktepe marble quarries (Mugla province), not far from Aphrodisias.
The quarries were the major source of nero antico marble and produced the
most prized and widespread sculptural white marble used in Imperial times.
Other quarries include sites completely abandoned as well as others still
actively exploited whose role in antiquity was unknown. Some examples are
the huge bigio antico quarries near Iznik (ancient Nicea), the greco scritto
quarries of Hasangavuslar near Ephesos, the pavonazzetto like marbles
quarrried near Kavaklidere, known today as Milas Lilac, several breccia
quarries in the Karaburun peninsula, the black layered, cipollino-like marble
quarried near Euromos and many others. New unknown quarries were also
discovered within sites already known such as the africano quarries near
Seferhisar, reported by Ballance in 1966. Little known sites such as the
white marble quarries of Stratonikeia or the Beyler breccia quarries, where a
Skyros-like breccia used at Ephesos was produced, were also surveyed and
sampled.

Keywords: Ancient Turkish marbles, white marbles, colored marbles,
provenance analysis
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ERKEN BRONZ CAGINDA GOL TEPE (CAMARDI-NIGDE)
KALAY iSLEME ALANI: TOPRAK JEOKIMYASI iLE YAKLASIM

Nurullah Hanil¢i', Hiiseyin Oztiirk’, Sinan Altuncu®

ve Cemal Altayl*

Ystanbul Universitesi, Jeoloji Miihendisligi Béliimii, 34320, Aveilar- Istanbul
2fstanbul Universitesi, Jeoloji Miihendisligi Béliimii, 34320, Aveilar- Istanbul
8Nigde Universitesi, Jeoloji Miihendisligi Béliimii, Nigde
*Kadir Has Universitesi, Selimpasa, Istanbul
nurullah@istanbul.edu.tr

Ozet: Anadolu’da Erken Bronz caginda kalay ergitme alanlarina
yonelik arkeo-metalurjik calismalari GOl Tepe’ye (Camardi- Nigde)
odaklanmistir. Go&l Tepe ve civarinda Paleosen-Eosen yashi kumtasi ve
kumlu kiregtaglar1 yiizlek vermektedir. Bu kayaglarin kalay igerikleri 1
ppm’den diistiktiir. GOl Tepe’deki topragin Sn igerigi ise 7-244 ppm (n=48)
arasinda olup tizerinde bulundugu kumtaslarina gore 95 kat zenginlesmistir.
Ayrica, topraktaki Cu, Au, Pb, Zn, Ni, Co, As ve Sb’nin kumtaslarina gére
zenginlesme katsayisi ise sirasiyla 3, 16.1, 5.2, 2.6, 3.11, 3.5, 20.4 ve
28.3’diir. Gol Tepe’deki topragin, iizerinde bulundugu kumtaslarina ve diger
metallere (6rn. Cu, Au ve Pb) gore yiiksek Sn zenginlesme Kkatsayisi
gOstermesi hem kalay igeren bir malzemenin Gol Tepe’ye baska bir yerden
getirildigini hem de burada Cu, Au ve Pb gibi metallerden ziyade asil olarak
kalayin ergitildigini géstermektedir.

Anahtar Kelimeler: Erken Bronz Cagi, Kalay ergitme, Gol Tepe,
Nigde

Bu calisma kismen Geology of Natural Systems — Geo lasi 2010°da
sunulmustur
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GOL TEPE (CAMARDI-NiGDE) TIN PROCESSING SITE
DURING THE EARLY BRONZE AGE: SOIL GEOCHEMISTRY
APPROACH

Nurullah HANILCI', Hiiseyin OZTURK?, Sinan ALTUNCU®and
Cemal ALTAYLI*

Ystanbul University, Department of Geological Engineering, 34320, Aveilar- Istanbul
%fstanbul University, Department of Geological Engineering, 34320, Avcilar- Istanbul
8NigdeUniversity, Department of Geological Engineering, Nigde
*Kadir Has University, Selimpasa, Istanbul
nurullah@istanbul.edu.tr

Abstract: Archeo-metallurgical studies related to the tin smelting site
in the Early Bronze Age in Anatolia have been focused on the G&l Tepe
(Camardi-Nigde). Paleocene — Eocene sandstone and sandy limestone crop
out in and around the G6l Tepe. Tin background of these rocks is lower than
1 ppm. Tin content of soil of the G61 Tepe range from 7 to 244 ppm (n=48)
and these values are at least 95 times higher than the local sandstone and
sandy limestone background. Additionally, the Cu, Au, Pb, Zn, Ni, Co, As
and Sb enrichment factor of the soil compared to the sandstone and sandy
limestone are 3, 16.1, 5.2, 2.6, 3.11, 3.5, 20.4 and 28.3, respectively.The soil
of G&l Tepe showing higher Sn enrichment factor than those of local
sandstone and other metals (such as Cu, Au or Pb) indicate that the Sn-
bearing material has brought in elsewhere to the G6l Tepe and the Gol Tepe
was the tin smelting site rather than Cu, Au or Pb metals during the Early
Bronze Age.

Keywords: Early Bronze Age, Tin smelting, G6l Tepe, Nigde

This study partially presented at Geology of Natural Systems — Geo Ilasi
2010
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iZ ELEMENTLERCE KIRLENMI$ BOLGELERDE YETISEN
TARAXACUM OFFICINALE (KARAHINDIBA) BITKi TURUNUN
ELEMENT BiRiKTIRME OZELLiGININ ARASTIRILMASI

Alaaddin Vural'

'Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Giimiishane, alaaddinvural@hotmail.com

Ozet: Giimiishane Sehir Merkezi (Tiirkiye)’den gegen karayolu boyunca
yetigmis olan Taraxacum officinale (karahindiba) bitkisindeki iz element
konsantrasyonlari ¢aligilmistir. Bu ¢alisma; yogun trafik yiikii, sanayilesme,
sehirlesme, ve/veya bolgenin jeolojik 6zelliklerinden kaynaklanan iz element
birikiminin anlasilmasini amag¢lamaktir. Bu amagla sahadan toplanan 34 adet
T. officinale bitkisinin dal ve koklerinde sekiz elementin
konsantrasyonlarinin belirlenmesi indiiktif eslesmis plazma atomik emisyon
spektroskopisi (ICP-AES; Varian VISTA RL, ingiltere) ile analiz edildi.
Bitkinin iz element birikimlerinin degerlendirilmesi tanimlayici istatistik
parametreleri, istatistiksel parametrelerden yararlanilarak esik degerlerin
hesaplanmasi ve kirlenmemis sahalarda yetisen bitkinin ortalama
degerlerinden yararlanilarak gerceklestirilmistir. Bitkinin dal ve koklerindeki
iz element konsantrasyonlar1 mg/kg olarak; Al:4720 (ortanca 1061) ve 2938
(ortanca 1088); As:3.91 (ortanca 2.86) ve 4.02 (ortanca 2.54); Cd:1.46
(ortanca 0.53) ve 0.7 (ortanca 0.64); Cu: 50.40 (ortanca 11.40) ve 25.20
(ortanca 12.50); Mo: 6.96 (ortanca 3.11) ve 9.25 (ortanca 2.76); Pb: 477
(ortanca 110) ve 87.8 (ortanca 35.65); Zn: 217 (ortanca 71.80) ve 57.40
(ortanca 32.05); Mn: 147 (ortanca 53.80) ve 75.50 (ortanca 39.30). Bitki iz
elementlerce kirlenmis bir ortamda yetismis oldugu i¢in aritmetik ortalama
yerine ortanca degerinin kullanilmasi daha uygun goriilmiistiir. Elde edilen
veriler, calisma sahasindaki T. officinale bitkisinin dal ve koklerinde
incelenen iz elementlerin kirlenmemis sahalarda yetisenlerin normal
degerlerinin iist sinirinda oldugu veya bu degerleri astigini gostermektedir.

Anahtar Kelimeler: Agr metal kirliligi, Taraxacum officinale, iz
element, Giimiishane
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INVESTIGATION OF ELEMENT ACCUMULATION
CHARACTERISTICS OF PLANT TARAXACUM OFFICINALE
(DANDELION) GROWING CONTAMINATED REGIONS IN TRACE
ELEMENTS

Alaaddin Vural'

'Gumushane University, Faculty of Engineering and Natural Sciences, Department of Geological
Engineering, Baglarbasi-Giimiighane
(alaaddinvural @hotmail.com)

Abstract: The concentrations of trace elements were studied in plants
dandelion(Taraxacum officinale), along a highway passing through
Gumiighane City Center, Turkey. The aim of this study is to understand trace
element accumulation due to dense traffic load, industrialization,
urbanization, and/or geological features of the region. For this purpose, in 34
roots and stems of Taraxacum officinale samples collected study area were
analyzed by inductively coupled plasma atomic emission spectroscopy (ICP-
AES; Varian VISTA RL, England) for eight trace element concentrations.
The assessment of the trace element accumulation of the plants is based on
the descriptive statistics and computations of threshold values of plant
depending on statistical parameters and average value of the plants which
grows in uncontaminated areas. Concentrations of trace elements in the
stems and roots of plants in the area reached 4720 mg/kg with median 1061
and 2938 with median 1088 for Al, 3.91 mg/kg with median 2.86 and 4.02
mg/kg with median 2.54 for As, 1.46 mg/kg with median 0.53 and 0.7 mg/kg
with median 0.64 for Cd, 50.40 mg/kg with median 11.40 and 25.20 mg/kg
with median 12.50 for Cu, 6.96 mg/kg with median 3.11 and 9.25 mg/kg
with median 2.76 for Mo, 477 mg/kg with median 110 and 87.8 mg/kg with
median 35.65 for Pb, 217 mg/kg with median 71.80 and 57.40 mg/kg with
median 32.05 for Zn, 147 mg/kg with median 53.80 and 75.50 mg/kg with
median 39.30 for Mn, respectively stems and roots of the plant. Using the
median instead of the arithmetic mean for trace elements that plants have
been grown in a polluted environment seems more appropriate. The data
revealed that concentration levels of the examined trace elements in the
stems and roots of Taraxacum officinale in the study area were determined
as above and/or exceeded the upper limit of the normal range than no
contaminated areas.

Keywords: Heavy metal pollution, Taraxacum officinale, trace element,
Gilimiishane
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TUNCBILEK TERMIK SANTRALI CEVRESINDEKI
TOPRAKLARIN AGIR METAL iCERIGININ
DEGERLENDIRILMESI (KUTAHYA, TURKIYE)

Cafer Ozkul

Dumlupinar Universitesi, Jeoloji Miihendisligi Béliimii, 43100-Kiitahya, Tiirkiye
cafer.ozkul@dpu.edu.tr

Ozet: Tiirkiye’nin elektrik enerjisi talebinin % 29’u kémiir yakitli termik
santraller tarafindan karsilanmaktadir. Komiir, enerji {iretiminin ana
kaynaklarindan birisidir ve kullanim1 elektrik enerji talebini kargilamak igin
siirekli artmaktadir. Tirkiye'nin en 6nemli komiir havzalarindan biri olan
Tungbilek linyit havzasi, Ege bolgesinde yer almaktadir. Yillik komiir
iiretimi yaklagik 4.2 Mt’dur ve bu iretimin 2.4 Mt’u Tungbilek Termik
Santralini (TTS) beslemek i¢in kullanilmaktadir. TTS yilik 365 MW
elektrik liretim kapasitesine sahiptir. Termik santrallerde komiiriin yakilmasi
gevre kirliliginin en 6nemli kaynaklarindan birini olusturur. Cilinkii yanma
sonucu ortaya ¢ikan iiriinler toksik agir metaller ihtiva eder. Bu ¢alisma TTS
etrafindaki topraklarda As, Cr, Hg, Ni, Pb ve Zn gibi baz1 agir metallerin
dagilimini, jeo-birikim indekslerini ve zenginlesme faktorlerini
irdelemektedir. Inceleme alanindan 50 adet toprak ornegi 0-20 cm
derinlikten, TTS’ ne farkli mesafelerden ve rastgele noktalardan alinmistir.
Toprak orneklerindeki agir metal igerikleri ICP-MS ile analiz edilmistir. TTS
etrafindan alinan toprak orneklerinin agir metal igerikleri sirasi ile As igin
4.4 ile 317.4 mg.kg™; Cr icin, 20.3 ile 1027.6 mg.kg™; Hg icin, 0.09 ile 9.3
mg.kg™; Ni i¢in, 16.6 ile 2384.7 mg.kg™; Pb icin, 4.8 ile 58.6 mg.kg™ ve Zn
icin, 14.5 ile 249.4 mgkg’ arasinda degismektedir. Ayrica jeo-birikim
indeksleri (Igeo) ve zenginlesme faktorleri (EF) topraklardaki agir metal
kirliligini degerlendirmek i¢in hesaplanmistir. Ozellikle As, Cr, Hg ve Ni
agir metal igerikleri, yerel ekosistem igin sorunlara neden olabilir
seviyelerde bulunmustur.

Anahtar Kelimeler: Toprak kirliligi, agir metaller, Tungbilek termik
santrali, Kiitahya
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THE ASSESSMENT OF HEAVY METAL CONTENT IN SOILS
AROUND THE TUNCBILEK THERMAL POWER PLANT
(KUTAHYA, TURKEY)

Cafer Ozkul

Dumlupinar University, Department of Geological Engineering,43 100-Kiitahya, Turkey
cafer.ozkul@dpu.edu.tr

Abstract: In Turkey, currently about 29% of the total power demand is
met via combustion in the thermal power plants (TPP). Coal is one of the
major source of energy, and its use is predicted to increase to meet the
continuous demand for electric power generation. The Tuncgbilek lignite
basin, which is one of the most important coal basins of Turkey, is located in
the eastern Aegean. Annual coal production is about 4.2 Mt and 2.4 Mt of
this production is being used to feed Tungbilek Thermal Power Plant
(TTPP). TTPP has capacity to generate 365 MW (per year)
electricity.Combustion of coals in the thermal power plants is one of the
major sources of environmental pollution because combustion products
contain toxic heavy metals. The present study is to evaluate distribution,
geoaccumulation index and enrichment factor of some heavy metals
including As, Cr, Hg, Ni, Pb and Zn in soils around the TTTP. Fifty topsoil
samples were collected from a depth was about 0-20 cm in the region. The
samples were taken from random points and at different distances from the
TTPP. The ICP-MS was employed to analyze selected elements including
As, Cr, Hg, Ni, Pb and Zn concentrations in the soils.Heavy metal contents
in soils around the TTPP varied from 4.4 to 317.4 mg.kg™ for As, 20.3 to
1027.6 mg.kg™ for Cr, 0.09 to 9.3 mg.kg™ for Hg, 16.6 to 2384.7 mg.kg™ for
Ni, 4.8 to 58.6 mg.kg™ for Pb and 14.5 to 249.4 mg.kg™ for Zn, respectively.
Geoaccumulation index (lgeo) and enrichment factor (EF) has been
calculated in order to evaluate heavy metal pollution in the soils around the
TTPP. Especially contents of As, Cr, Hg and Ni are found to be high enough
that may cause problems for the local ecosystem.

Keywords: Soil contamination, heavy metals, Tungbilek thermal power
plant, Kiitahya



16 7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey

KTU MERKEZ YERLESKESI VE DOGU KESIMI
TOPRAKLARINDAKI (TRABZON) KARASAL-HIDROJENETIK
FE-MN-YUMRULARI

Miiniir Burhan Sadiklar
KTU, 61080 Trabzon/Tiirkiye, giray@ktu.edu.tr

Ozet: Incelenen Fe-Mn-yumrulart KTU Merkez Yerleskesi (Trabzon) ve
dogu kesiminde yiizeyleyen sarimsi-kizilimsi-kahve renkli giincel
topraklardan almmistir. Yumrular kismen tekli ve kismen de birliktelik
(Topak/Konkresyon) olusturmus olarak belli seviyelerde bulunurlar.
Topaklardaki yumrularin Mn igerikleri agirlik agisindan yaklasik % 4,6 ila -
10.2 ve Fe igerikleri % 6,4 ila -11,7 arasinda degisirken, tekli
yumrularinkiler sirasiyla % 14,1 ila 16,4 ve % 33,0 ila -35,6 arasinda
bulunmaktadir. Mn'in ve Fe'in bliylik kismini1 amorf bilesikler olusturmustur;
geri kalanlar1 ise kristalli fazlar halindedir. Difraktometrik analizler nusitit,
braunit, holandit, jakobsit, manganit ve piroluzitin ve de Fe-oksihidratlarin
varligina isaret etmistir. Kimyasal analizlere gore yumrularda diisiik oranda
Co, Ni, Cu ve nispeten yiiksek oranda Al (% 5,43 - 7,35) ve Ti (% 0,65 -
1,07) mevcuttur. Bu Ti degerleri Atlantik ve Pasifik'in derin denizel Fe-Mn-
yumrulariminkinden (% 0,34 - 0,44) ve siliperjen Mn-cevherlerininkilerden
(% 0,20 - 0,76) daha yiiksektir. Bu yiiksek Ti degerleri karasal bir kaynaga
(bazik ve ortag volkanitleri) isaret etmektedirler. incelenmis olan yumrularin
Co, Ni ve Cu igerikleri derin deniz yumrularmkilere oranla (>3) ¢ok daha
diistiktiir. Mn/Fe orantilar1 da (0,8) derin denizel ve de hidrotermal kokenli
Mn-cevherlerininkinden farklidir, ancak hidrojenetik olanlarmkilerene (0,75
- 1,0) benzerlik gostermektedir. Si, Al, Ca, Mg, K vs. gibi elementlerin ve
ozellikle Fe ve Mn’1n kaynagi, temeli olusturan bazik ve orta¢ volkanitlerin
bozusan silikat mineralleridir. Si, Al, Fe, Mn, Ti, Co, Cu ve Ni
analizlerinden elde edilen degerler literatiirdeki jenetik siniflandirma
diyagramlarma uygulandiginda, tiimiiniin her diyagramda, Onceden
tariflenmis alanlarin digina diistiikleri goriilmektedir. S6z konusu alanlar
Sadiklar (1993) ve Sadiklar v.d. (1995) tarafindan "terestrik-hidrojenetik"
olarak adlandirilmistir. Kisaca ifade etmek gerekirse, s6z konusu Fe-Mn-
yumrularinin tabandaki volkanitlerin ayrismasindan kaynaklanan Fe, Mn ve
de diger elementlerin "hidrojenetik-karasal" sartlarda topraklar iginde
birikmelerinden olustuklar1 varsayilabilir. Dolayisiyla séz konusu yumrulari
"karasal-hidrojenetik Fe-Mn-yumrular1" olarak adlandirmak miimkiindiir.

Anahtar Kelimeler: Karasal-hidrojenetik Fe-Mn-yumrulari, terestrik-
hidrojenetik, hidrojenetik, siiperjen.
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TERRESTRIAL-HYDROGENETIC FE-MN NODULES IN THE
SOILS OF THE KTU CENTRAL CAMPUS AND EASTERN AREA
(TRABZON/TURKEY)

M. Burhan Sadiklar
KTU, 61080 Trabzon/Turkey, giray@ktu.edu.tr

Abstract: The investigated Fe-Mn nodules have been obtained from the
yellowish-reddish-brown soil in the surrounding area of Karadeniz Technical
University Central Campus and the eastern part of the land. These nodules
are located at certain levels and found as single unit or coexistence of
nodules and concretion. The Mn content in the nodules range from 4,6 wt%
to 10,2 wt% and Fe content in the nodules vary from 6,4 wt % to 11,7 wt %
while the Mn and Fe contents in single nodules range from 14,1 wt% to 16,4
wit% and from 33,0 wt% to 35,6 wt %, respectively. Most of the Mn and Fe
form amorphous compounds; the rest is found as the form of crystalline
phases. Diffractometric analyses point out to the presence of nusitit,
braunite, heulandite, jacobsite, manganite, pyrolusite and Fe-oxyhydrates.
According to chemical analyses, minor amount of Co, Ni, Cu and relatively
high levels of Al (5,43-7,35 wt%) and Ti (0,65-1,07 wt%) are found in
lumps. The mentioned Ti levels are higher than deep marine Fe-Mn lumps in
Pasific and Atlantic (0,34-0,44 wt%) and supergen Mn-ores (0,20-0,76
wt%). This high Ti contents points out to a terrestrial source (basic
intermediate volcanics). The Co, Ni and Cu contents of examined nodules
are lower than deep marine nodules (>3). The Mn/Fe ratio (0,8) is also
different from deep marine and hydrothermal Mn ores, but shares a
similarity with hydrogenetic ones (0,75-1,0). The source of elements like Si,
Al, Ca, Mg, K and especially Fe and Mn is altered silicate minerals of basic
and intermediate volcanic rocks forming the basement. When we apply the
values obtained from Si, Al, Fe, Mn, Ti, Co, Cu and Ni data to the genetic
classification diagrams in literature, they plot out of the predefined areas.
The areas where the samples are plotted were named as “terrestrial-
hydrogenetic” by Sadiklar (1993) and Sadiklar et al. (1995). In brief,
aforementioned Fe-Mn lumps are suggested to be the products of
decomposed Fe and Mn from the volcanic rocks in the subsoil.
Consequently, mentioned nodules can be named/entitled as “terrestrial-
hydrogenetic Fe-Mn nodules”.

Keywords: Terrestrial-hydrogenetic Fe-Mn nodules, terrestrial-
hydrogenetic, hydrogenetic, supergene.
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GUMUS URETIMI VE SIYANUR PANIGI:
GUMUSKOY-KUTAHYA ORNEGI

Nazmi Orug
Uluslararast Tibbi Jeoloji Birligi Uyesi, Eskisehir, nazmioruc1937@gmail.com

Ozet: Bu bildirinin temel amaci Kiitahya Eti-Giimiis Tesisinde May1s
2011 baginda atik havuzlardan birisinde seddenin yirtilmasiyla ortaya ¢ikan
siyaniir konusunun irdelenmesidir. Etibank Giimiis Madeni Isletmesi yilda
ortalama 180 gr/ton tendrlii, 1 milyon ton tiivenan cevher isleyerek % 0,999
saflikta 122.4 ton giimiis iiretecek sekilde planlanmig ve 1987 yilinda
isletmeye acgilmistir. Ancak planlanan kapasiteye ulasilamamis ve 2004
yilinda 6zellestirilmistir. Tesiste kirma, eleme, 6giitme, sodium siyaniir- ligi,
kati-s1vi ayrimu, ergitme ve kiilge metal tiretimi yontemleri kullanilmaktadir.
Gilimiis tretimi esnasinda kullanilan siyaniir ve agir metaller bakimindan
zenginlesmis atiklar dogal bozundurma igin sahanin kuzeyindeki atik
barajinda atmosfer alt1 atik depolama teknigine gore
biriktirilmektedir. Toplam depolama alani 150 ha.olan atik barajinda havuz
setlerinden birisinin 07.05.2011 tarihinde yirtilmasiyla yaklasik 15 milyon
m? atigin son havuza akmasi iizerine gorsel ve yazili medyada “Kiitahya’da
Siyaniir Panigi, Kiitahya I¢in Toplu Oliim, Felaket Karadeniz’e Kadar
Yayilir, Kiitahya ve Eskisehir’i Biiyiik Tehdit Bekliyor” seklinde haberler
verilmistir. Isletme Porsuk Cayi’nin su toplama havzasi icerisindedir, bu
nedenle de olas1 bir siyaniir kirliligi Porsuk Baraji canli yasamini ve sebeke
suyunu barajdan  saglayan Eskisehir kent merkezi i¢in biiyiik Gnem
tagimustir.Olay1 takiben Kiitahya’da yerlesim yerlerindeki igme ve kullanma
sularinda ve Eskisehir sebeke suyunda yapilan aylik analizlerde de siyaniir
diizeyinin yurdumuzda i¢me sularinda izin verilen 0.05 mg/I’nin altinda
oldugu rapor edilmistir.Bu durum, siyaniiriin olay bolgesinden ¢evredeki su
kaynaklarina ulagsmadigini gdstermistir. Ancak cesitli sivil toplum kuruluslari
ve medyanin olayin iizerine gitmeleri ilgili resmi kurumlarin ve Eti-Giimiis
yOnetiminin siyaniir kirliligi konusunda gerekli denetim ve 6nlemleri ¢ok
daha etkili bir sekilde almasini saglamistir.

Anahtar Kelimeler: Kiitahya, Siyaniir, Cevre
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SILVER PROCESSING AND CYANIDE PANIC:
CASE STUDY FOR GUMUSKOY-KUTAHYA

Nazmi Orug
Member of International Medical Geology Association,nazmioruc1937@gmail.com

Abstract: Aim of this study is to examine the effects of cyanide on the
environment, following the collapse of one of the cyanide-slurry waste
ponds at Eti-Silver Mining and Refining Facility in Kiitahya. The State
owned facility started operations in 1987 to produce 122.4 tons of silver by
processing 1 million tons of ore (Average Ag=180 ppm) annually. The
facility was privatized in 2004. It was reported that some polymetallic ore
deposits represented by Ag, Zn, Pb and Sb deposits and some enrichments
related to them such as As, Cd, TI, Cu, Mn, Ba and Sr were found in the
region. Silver bar is obtained by using NaCN leaching following the
crushing, screening and grounding processes of the ore. The waste that is
rich of cyanide and heavy metals is stored in open ponds for natural
degradation of cyanide, following the extraction of silver. One of the pond
barrier was broken on May 7" 2011, which caused the flow of about 15
million m® of slurry to the final pond. TVs and newspapers reported this case
as “Cyanide Alarm in Kiitahya”, “Holocaust in Kiitahya” and “The
Catastrophe Attain up to Black Sea, Kiitahya and Eskisehir Face Great
Threat”. Eti-Silver Facility is located in the water catchment area of Porsuk
Dam which supplies domestic water for Eskisehir city center. The
probability of cyanide pollution of Porsuk Dam was very important for the
city center and natural environment. Following this industrial accident,
several surface and underground water samples which were collected from
Kiitahya and Eskisehir located at the downstream of the collapsed waste
pond, were found to contain cyanide concentrations below the permissible
level of 0.05mg/I for drinking waters in Turkey. These results indicated that
cyanide did not reach even nearby environment. However, after this
industrial accident the Eti-Silver Facility and government authorities were
forced to take much more stringent measures to prevent any cyanide
contamination on the environment in the future.

Keywords: Silver, Cyanide, Environment, Kiitahya
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DOGU PONTIiDLERDE (KD TURKIiYE) KARAKTERSITIiK SiYAH
VE SARI POLIMETALIK MASIF SULFIT MADEN YATAKLARI
UZERINDE GELISMIS TOPRAKLARIN KARSILASTIRMALI
JEOKIMYASAL VERI CALISMASI

Necla Kopriibasi', Emin Ciftci’, Daghan Celebi', Nezihi
Kiipriibasll,Cafer Ozkul®, Fatma Sisman Tiikel*

'Kocaeli Universitesi, Mithendislik Fakiiltesi, Jeoloji Miithendisligi Boliimii, Kocaeli,
?jstanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Bsliimii, istanbul,
*Dumlupinar Universitgesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bsliimii, Kiitahya,
*Istanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Istanbul,
neclakop@kocaeli.edu.tr

Ozet: Harsit-Kopriibas1 (Tirebolu) ve Killik (Espiye) volkanojenik
masif stlfir (VMS) maden yataklar1 Anadolu’yu olusturan ana tektonik
birliklerden biri olan Dogu Pontid Tektonik Kusagi iginde yer alir. Bu
maden yataklari, ince tabakalardan olusan pelitik sedimentlerle ortiilii Geg
Kratese yasli litolojisi dasitik bilesimden riyolitbilesimine degisen kayalar
icinde yer alir. Bu bdlge, pek ¢ok VMS tipi maden yataklarma ev
sahipligiyaptigindan,“metalojenik provins” olarak goriilir. VMS tipi maden
yataklar1 ¢ogunlukla genis anlamda Kuroko tipinde olup, farkli boyutlarda
ve rezervlere sahip ve olduk¢a benzer jeokimyasal ve mineralojik 6zellikler
sunarlar. Bu c¢alismada 489 toprak ornegi dogal fizikselmodelolarak
degerlendirilen iki maden yataginin Zn, Cu, ve Pb konsantrasyon
dagilimlarmin iliskilerini aragtirmak igin bilinen cevher mineralizasyonu
alanlarindan ve cevher mineralizasyonu veya alterasyonu igermeyen
alanlardan sistematik bir sekilde toplanmustir. Burada g¢alismanin amaci
Dogu Pontid metalojenik provinse oOzgiicalisilan elementlere aitbolgesel
temel degerler, yerselesik degerleri ve anomali degerlerini belirlemek ve
maden arastirma programlarinda uygun maliyetli bir prospeksiyon metodu
ortaya koymaktir. Onerilen jeokimyasal modelin uygulanabilirligi bélgede
ve diinyanin bagka benzer boélgelerinde olusan potansiyel hidrotermal
alterasyona ugramis alanlarin  yiizeysel jeokimyasal prospeksiyon
sonuclarina dayanarak tartisilmaktadir. Eger 6rnekleme calismalar1 ve veri
degerlendirmeleri dikkatlice yapilirsa elde edilen sonuglar oldukca tatmin
edici olabilmektedir.

Anahtar Kelimeler: Toprak jeokimyasi, bakir, ¢inko, kursun,
volkanojenik masif siilfiir, Killik, Kopriibasi, dogu Pontidler
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COMPARATIVE GEOCHEMICAL DATA STUDY OF SOILS
DEVELOPED ON CHARACTERISTIC BLACK AND YELLOW
POLYMETALLIC MASSIVE SULFIDE DEPOSITS IN EASTERN
PONTIDES (NE TURKEY)

Necla Kiipriibasll, Emin Ciftci’, Daghan Celebi’, Nezihi Kiipriibasll,
Cafer Ozkul’, Fatma Sisman Tiikel*

Department of Geological Engineering, Faculty of Engineering, Kocaeli University, Kocaeli,
Department of Geological Engineering, Faculty of Mines, Istanbul Technical University, istanbul,
®Department of Geological Engineering, Faculty of Engineering, Dumlupinar University, Kiitahya,

*Department of Geological Engineering, Faculty of Engineering, istanbul University, istanbul
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Abstract: The Harsit-Kopriibagi (Tirebolu) and Killik (Espiye)
volcanogenic massive sulfide (VMS) deposits occur in the Eastern Pontide
tectonic belt, one of the major tectonic units comprising Anatolia. They are
hosted by Late Cretaceous dacitic to rhyolitic rocks overlain by thin layers of
pelitic sediments. The region is considered as a metallogenic province since
it is a host to significant number VMS deposits, mainly of the Kuroko type
in broad sense, with varying sizes and reserves and with fairly similar
geochemical and mineralogical characteristics. In this study, 489 sail
samples were systematically collected from both known mineralized sites
and remote areas that have no indication of ore mineralization or alteration
to investigate the relationship of Zn, Cu, and Pb concentration distributions
on 2 completely delineated ore deposits that are treated as natural physical
models and on unmineralized distant areas in order to determine regional
backgrounds, local thresholds, and anomalous values that are characteristic
to the Eastern Pontide metallogenic province to use in exploration programs
as a cost-effective prospecting method. Applicability of proposed
geochemical modeling based on the results during surficial geochemical
prospecting to potential hydrothermally altered areas occurring in the region
and elsewhere in the world is discussed. The results were found to be highly
convincing if sampling campaigns and data evaluations are cautiously
conducted.

Keywords: Soil geochemistry, exploration, copper, zinc, lead,
volcanogenic massive sulfide, Killik, Kopriibasi, Eastern Pontides
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STABLE S-, O- AND C-ISOTOPE STUDY OF THE OQUED
AMIZOUR Zn-DEPOSIT, NE ALGERIA

Abdelmalek LEKOUI*, Rabah LAOUAR?, Abdellah BOUGUERA?Zand

Sihem SALMI-LAOUAR?

1. Mohamed Seddik Benyahia University — Jijel, laboratoire de génie géologie, Jijel, Algeria.
lekouim121@gmail.com
2. LAOUAR R et SALMI-LAOUAR S: Département de géologie, Faculté des Sciences de la Terre,
Univresité Badji Mokhtar Annaba.
3. BOUGUERA A. Département de Génie Civil, Faculté des Sciences et Technologies, Université de
Bordj Bou Arréridj.

Abstract: The Oued Amizour Zn-deposit, hosted by tertiary igneous
rocks, is located in NE Algeria and considered among the largest deposits in
a volcanic suite. The main orebody is composed of massive Zn-Pb-Fe
sulphide mineralization. Replacement texture, pseudomorphism and open-
space filling texture indicate hydrothermal process during two main stages:
(1) early stage caracterised by rare chalcopyrite — pyrite — magnetite —
hematite hosted by granodiorite pile contemporaneous to anhydrite and
gypsum percolation; and (2) late riche stage represented by massive
sulphides such as sphalerite pyrite — marcasite — galena — melnikovite —
marcassite — schallenblend. The latter are associated with calcite gangue and
are hosted within kaolinitised, locally brecciated andesites. Stable isotope
analyses were carried out on sulphides, sulphates and gangue calcite
minerals. 5**S of sulphides (pyrite, sphalerite and chalcopyrite) varies
between -7.2%o and +4.5%o (n=22; mean = -1.3%o). Theses values reflect the
major influence of magmatic fluid for the origin of sulphide mineralization.
Magmatic fluid is also reflected when observing 580y.smow and 8*Cy-pps
data of gangue calcite (+11.2%0 to +20.2%0 and -3.7%. to -11.0%o
respectively). 8%S of sulphates (anhydrite) show heavier values ranging
from +13.2%0 to +20.6%0 (N = 10; mean = +16.3%0) which reflect marine
sulphates, more likely Miocene seawater sulphates. The isotopic data
indicate that the Oued Amizour Zn-deposit was deposited from mineralized
magmatic fluids within seawater environment.

Keywords: Massive sulphides, Miocene igneous rocks, Stable isotopes,
Oued Amizour.
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DAVULALAN (YILDIZELIi-SIVAS) GRANITOYITI’NIN
HIDROTERMAL ALTERASYON JEOKIMYASI

Ahmet GOKCE'& Oktay CANBAZ"

YCumhnuriyet Universitesi Miihendislik Fakiiltesi Jeoloji Bolimii, 58140, Sivas-Tiirkiye
gokce@cumhuriyet.edu.tr

Ozet: Davulalan (Yildizeli-Sivas) Granitoyiti, Orta Anadolu'da,
Paleozoyik yasli Akdagmadeni Metamorfitleri igine sokulum yapmus Ust
Kretase-Paleosen yash granitoyitlerden birisidir. Pliitonik kiitlenin kenar ve
st seviyelerinin granitik bilesimde, i¢ kesimlerinin siyenitik bilesimdedir.
Aradaki sinirmn tedrici gegisli ve cok girintili ¢ikintili oldugu, farkli evrelerde
sokuluma igaret eden keskin intriizyon dokunaklarmin bulunmadigi
belirlenmistir. Ayrica, pliitonik kiitle i¢inde kuvars monzonitik bilesimli
kisimlar ve koyu renkli minerallerce zengin ileri metasomatik zonlar da
gozlenmektedir. Granitoyitin farkli noktalarindan alman o6rneklerde,
antipertitlesme,  serizitlesme,  kloritlesme, silislesme, hematitlesme,
+albitlesme ve +paragonitlesme tiirli bozunmalarin yani sira siyenitik ve
granitik kisimlarin gecisinde greyzenlesmeyi igaret eden florit, kalsit, kuvars,
topaz ve selit damarcik birlikteligi de belirlenmistir. Jeokimyasal veriler,
granitoyitin genellikle alkali bilesime sahip, plaka i¢i bolgelerde olusmus A
tipi oldugunu gostermektedir. ilksel manto ve kondrite gore normalize
edilmis iz element ve nadir toprak element (NTE) 6riimcek diyagramlarida
granitoyiti olusturan farkli bilesimdeki kayaglara ait Orneklerin birbirine
paralellik gostermesi ayni kokenli malzemeden tiirediklerine ve alterasyon
sonucunda kismen farklilastiklarina isaret etmektedir. En az altere granit
Ornegine gore yapilmis kiitle degisim hesaplarina ait sonuglar ortalama deger
bazinda karsilagtirildiginda; granitik 6rneklerde SiO,, CaO ve K;O
degerlerinde, siyenitik o6rneklerde Al,O3 ve K,O degerlerinde artig, kuvars
monzonit drneginde ilave olarak CaO degerinde artis diger ana element oksit
degerlerinde ise azalma oldugu, metasomatik drneklerde bu farklilagsmanin
oldukca belirginlestigi gortilmektedir. Ayrica, Pb, Zn, U ve YNTE
degerlerinde de artiglar gézlenmekte olup, hidrotermal alterasyona neden
olan ¢ozeltilerin bu elementleri de zenginlestirdigi goriilmiistiir.

Anahtar Kelimeler: DavulalanGranitoyiti, alkali, A-tipi, Hidrotermal
Alterasyon Jeokimyasi, Kiitle Degisimi.
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HYDROTHERMAL ALTERATION GEOCHEMISTRY OF THE
DAVULALAN (YILDIZELIi-SIVAS) GRANITOID

Ahmet GOKCE'& Oktay CANBAZ"
'Cumhuriyet University Engineering Faculty Dept. Of Geolocical Engineering, 58140, Sivas-Turkey
gokce@cumhuriyet.edu.tr

Abstract: Davulalan (Yildizeli-Sivas) Granitoid is one of the Upper
Cretaceous - Paleocene Granitoids intruded into Palaeozoic aged
Akdagmadeni Metamorphics in Central Anatolia. The marginal parts of the
granitoid are in granitic composition while the central parts are in syenitic
composition, the contact between these two different parts is gradual and
very irregular and it is not seen a sharp intrusion contact. In addition, quartz-
monzonitic parts and metasomatic zones rich in mafic minerals are also
present in various parts of the granitoid. The microscopic investigation of the
collected samples from various parts of granitoid showed that antiperthites
occurences, sericization, chloritization, silification, hematitization+
albization and + paragonitization. And also, flourite, calcite, quartz, topaz
and scheelite bearing veinlets indicative for greisenitation are seen along the
transition zone between syenitic and granitic parts. Geochemical data point
out; alkaline, A type and within plate granitoid characteristics. The
similarities of the patterns on the primitive mantle normalized trace elements
and chondirite normalized REEs spider diagrams indicate a unique source
for the different rock types in granitoid body and a slight differences by
hydrotermal alteration. The comparision of the average values of mass
changing calculations in the samples from various parts of the granitoid body
versus the least altered granite sample showed that; SiO,, CaO and K,;0O
values are increased in granitic samples, while Al,O; and K,O values and
Al,O3, CaO and K,O values are increased in siyenitic and single quartz-
monzonitic sample respectively. In addition, enrichments in Pb, Zn, U and
>NTE values indicate that hydrothermal fluids which caused to alteration
enriched these elements in granitoid.

Keywords: Davulalan Granitoid, alkaline, A-type, Hydrothermal
Alteration Geochemistry, Mass Change.
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EVAPORITIK TERSIYER SiVAS BASENI (TURKIYE)
SOLESTIN YATAKLARININ iZOTOP (¥'Sr / *Sr, $'°0, 6*'S, D)
JEOKIMYASI

Ali Ugurum, Cigdem Sahin Demir, Ahmet Efe

CumhuriyetUniversitesi, JeolojiMithendisligiBéliimii, 58140 Sivas, aliucurum@cumhuriyet.edu.tr

Ozet: Tersiyer Sivas Baseni iginde bulunan evaporitik Sarkisla-Celalli alt
basenindeki Eosen, Oligosen ve Miyosen yaslh 28 farkli sdlestin
yatagi/cevherlesmesi/olusumu’nun 23’4 c¢alisilmistir. Evaporitlerle birlikte
bulunan bu yataklarmm tamami jips ve anhidrit icermekte, bunlar ya
sedimanter kdkenli veya sedimater birliklerle evaporitlerin sinirinda bogluk
dolgusu (open space filling) seklindedirler. Stronsiyum (¥Sr/*°Sr), oksijen
(8%0) ve kiikiirt (8*S) izotop oranlari 90 sdlestin ve 5 jips mineralinde
Slciilmiistiir. 8*S, 80 degerleri ve ®’Sr/**Sr oranlari sirasi ile solestinlerde;
%020-40, %013-29, ve 0.70558-0.70908; jipslerde ise %ol1-25, %013-18, ve
0.70741-070782 dir. 5'0-5*'S ve ¥Sr/**Sr-5*'S arasindaki iliskilere gore
sadece 5 veya 6 solestin yatagi ile bir ka¢ masif jips Ornegi denizel
evaporitlerle benzerlik gostermektedir. Solestinlerin yiiksek 8*'S degerleri,
okyanusal olmayan ortamlarda siilfiiriin basen getirimleri igerisinde ¢6ziilii
olarak bulundugunu ve daha sonra kismi indirgenmeyle siilfite doniistiigiini
belirtmektedir. Deniz suyu Sr izotop degerlerinin Paleosen de diisiik iken
kayaclarin genglesmesi (Oligosen-Miyosen)ile degerlerde yilikselmektedir.
Senozoyik deniz suyunun ®'Sr/®Sr oranlarmin (Paleosen’de = 0,70773-
0,70786; Eocene’de = 0,70768-0,70788; Oligosen’de = 0,70776-0,70820 ve
Miyosen’de = 0,70819-0,70912) sOlestin yataklariinkiyle
karsilastirildiginda, derin basen getirimlerinin dolasimdaki diger sivilarla
(meteorik hidrotermal) karistigini ve lokal volkanoklastik sedimanlarla
etkileserek Sr izotop degisimi gelistigi diistiniilmektedir. Sivas Basenindeki
en biiyiik acik isletme olan Eosen yasli Akkaya madeninden alinan sélestin
minerallerinin 8'*0 ve 8D degerleri Tersiyer denizel evaporitler bolgesini
isaret etmekte ve c¢ozeltinin birincil deniz suyunun veya deniz suyu ile
meteoric  hidrotermal  sularin  karigmasindan  itibaren  olustugunu
gostermektedir.

Anahtar Kelimeler: Sivas Baseni, sélestin, izotop (O, S, Sr, D)
jeokimyasi, Akkaya.
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ISOTOPE GEOCHEMISTRY (¥'Sr / *Sr, $'°0, *'S, 6D) OF
CELESTINE DEPOSITS FROM EVAPORITIC TERTIARY
SIVAS BASIN, TURKEY

Ali Ugurum, Cigdem Sahin Demir, Ahmet Efe

CumhuriyetUniversitesi, JeolojiMiithendisligiBéliimii, 58140 Sivas, aliucurum@cumhuriyet.edu.tr

Abstract: Twenty-three of 28 different celestine
deposits/mineralization/occurrences in host rocks of Eocene, Oligocene and
Miocene ages from the evaporiticSarkisla-Celalli sub-basin in the Tertiary
Sivas Basin have been studied. All of these deposits are associated with
evaporites containing gypsum, and anhydrite of sedimentary origin or as
open space filling in the contact zone of sedimentary units associated with
evaporites. Strontium (¥Sr/*®Sr), oxygen (8'°0) and sulfur (8*S) isotope
ratios have been measured in 90 celestine and in 5 gypsum mineral
separates. 5°*S, 5™°0 values and ¥Sr/®Sr ratios of celestine are between 20-
40%o, 13-29%o, and 0.70558 - 0.70908; gypsum values range from 11-25%o,
13-18%o, and 0.70741-070782 respectively. A relationship between §%0-
8%S and ¥Sr/*°Sr-5%S shows that only 5 or 6 of the celestine deposits, and a
couple massive gypsum samples have signatures consistent with marine
evaporites. High 5**S values of celestine indicate that the dissolved sulfur in
basinal brines had undergone partial reduction to sulfide, probably in a
restricted non-oceanic environment. Seawater Sr isotope values are low in
the Paleocene and get higher as the rocks get younger (Oligocene-Miocene).
When compared to Cenozoic seawater, ®'Sr/*°Sr ratios of celestine minerals
(¢'Sr/®sr = 0,70773-0,70786 in Paleocene; 0,70768-0,70788 in Eocene;
0,70776-0,70820 in Oligocene and 0,70819-0,70912 in Miocene) suggest
that deep basinal brines may have mixed with other circulating fluids
(meteoric hydrothermal) that had interacted with local volcanoclastic
sediments and had undergone Sr isotope exchange. 3'°0 and 8D from
celestine mineral separates of the largest open-pit celestine mine in the Sivas
Basin (Akkaya, Eocene in age, and plotted in Tertiary Marine Evaporite area
are consistent with derivation primarily from seawater or a combination of
seawater and meteoric-hydrothermal fluids.

Keywords: Sivas Basin, celestine, isotope (O, S, Sr, D) geochemistry,
Akkaya.
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RARE EARTH ELEMENTS GEOCHEMISTRY OF THE
HYDROTHERMAL ALTERATIONS ASSOCIATED WITH THE
INTRUSION RELATED GOLD DEPOSITS AT ATUD AREA, EGYPT

AmrAbdelnasser*” and Mustafa Kumral™ ™
Geological Engineering department, Faculty of Mines, Istanbul Technical University, Istanbul, ?
Geology Department, Faculty of Science, Benha University, Benha, Egypt,
* amrkhalil@itu.edu.tr, ** kumral @itu.edu.tr

Abstract: This study deals with the geochemical behavior of the rare
earth elements (REE) of the hydrothermal alterations that associated with the
Vein-type gold deposits at Atud area, Central Eastern Desert of Egypt. This
deposit is one of the intrusion related gold deposits in Egypt that is related to
the metagabbro-diorite complex of GabalAtud. The mineralization is closely
occurred in the quartz veins and intense hydrothermal alteration along the
NW-SE brittle-ductile shear zone in the mine area. The accompanied
hydrothermal alterations are mainly sericitization/kaolinitization and
sulfidation with pervasive carbonatization, silicification, and chloritization,
are distributed in three zones with gradual boundaries. The REE
geochemical features of the least altered metagabbro-diorite rocks show
enrichments in light REE, and practically flat heavy REE with slight positive
Eu anomalies and Sr anomalies based on their chondrite-, N-type MORB,
and primitive mantle-normalized REE patterns. On the other hand, the REE
geochemical characteristics of the hydrothermal altered rocks from all zones
of alterations reveal negative Eu and Sr anomalies suggesting that these
elements (Eu and Sr) were leaching during the hydrothermal alteration
processes. The relationships between K,O index with LREE, HREE,
Eu/Eu*, and Sr/Sr* shows that there is a positive correlation with the LREE,
fair correlation with HREE, and negative with Eu/Eu* and Sr/Sr*. This
refers to that La and K were added to the rocks from hydrothermal solution
responsible for the gold mineralization, that represented by sericitization
alteration.

Keywords: REE geochemistry, Intrusion related gold deposit, Atud area,
Egypt.
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KOZBUDAKLAR SEELIT CEVHERLESMESININ (BURSA, BATI
ANADOLU) OKSIJEN iZOTOP KARAKTERISTIiKLERI

Ayse Orhan', Halim Mutlu?, Mehmet Demirbilek®
"Nevschir Hac1 Bektas Veli Universitesi, Jeoloji Miihendisligi Béliimii, 50300, NEVSEHIR,
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?Ankara Universitesi, Jeoloji Miihendisligi Boliimii, 06100, ANKARA, halimmutlu@ankara.edu.tr
*Dumlupinar Universitesi, Jeoloji Miihendisligi Boliimii, 43100, KUTAHYA,
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Ozet: Kuzeybati Anadolu'da Ust FEosen-Miyosen kalk-alkalin
magmatizmast ile iligkili c¢esitli tipte cevherlesmeler olugmustur. Bu
cevherlesmelerden birisi olan Kozbudaklar seelit-skarn yatagi, Eosen yash
Topuk Plitonu ile iliskili olarak Tavsanli Zonunda geligsmistir. Topuk
Pliitonu granodiyorit bilesimine sahip olup granodiyorit porfir, granit aplit ve
kuvars damarlar1 tarafindan kesilmistir. Pliiton ile Indnii Mermeri arasindaki
skarn kusag ise kalsik karakterlidir. Kozbudaklar skarn yataginda mineral
parajenez iliskilerine gore skarnin olusum siireci boyunca dort evre
tammmlanmustir. 1. evrede granat (Grsesgs) + Klinopiroksen (Hedgy.gs) +
vollastonit + plajiyoklaz (Anss.sq) £ seelit (Pov,4) * sfen £ pirotin +
kalkopirit & pirit = kuvars ve kalsit gelismistir. II. evrede, granat (Grsys.gz) +
klinopiroksen (Hedys 45) + veziivyanit + plajiyoklaz (Ang-100) % seelit (Povy.
) + sfen + apatit mineralleri gozlenir. III. ve IV. evrelerde ise sirasiyla
kuvars + kalsit + klorit + veziivyanit + epidot & kalkopirit + pirit = manyetit
+ hematit + markazit + kovellin ve kuvars + kalsit mineralleri gelismistir.
Topuk Pliitonununa ait kuvars, feldspat, biyotit ve amfibol minerallerindeki
8'%0 degerleri 5.9-10.6%o (vsmow), biyotit ve amfibolde 5D degerleri -84.8 ila
-71.4%0 (vsmow) arasinda olup altere olmamus I-tipi granite isaret ederler.
80 oranlar1 1. evrede granat i¢in 6.9-7.9%o., piroksen i¢in 6.0-7.9%e,
vollastonit i¢in 7.5%o, seelit icin 3.2-4.6%o arasinda degisir. II. evrede 8'°0
oranlar1 granatlarda 5.0-6.7%o, piroksenlerde 2.2-7.3%o, seelitlerde 1.6-3.8%eo,
plajiyoklazda 8.5%o, veziivyanitte 5.8%o'dir. III. ve IV. evrelerde ise 8'°0
oranlar1 sirastyla kuvars i¢in 10.1-10.9%o, manyetit i¢in -3.3%o ve kuvars icin
9.5-11.9%o'dir. Kozbudaklar skarn yataginda sicakliga bagl 8'®Oy0 oranlar
1. evrede 6.3 ila 10.7%o, II. evrede 3.0 ila 14.0%o, I11. evrede -6.0 ila 4.7%o ve
IV. evrede -4.8 ila -2.4%o olarak hesaplanmustir. Oksijen izotop sonuglart, 1.
evrede magmatik kokenli akiskanlarin, II. evrede ise magmatik, metamorfik
ve meteorik akigkanlarin varligimi ortaya koymustur. Buna gore,
Kozbudaklar skarn yataginda seelit mineralizasyonunun magmatik ve
meteorik sularin katkisinin bulundugu hidrotermal bir sistemde gelistigi
sOylenebilir. Bolgede diisiik sicaklik evrelerine dogru ise meteorik su
iceriginin arttig1 gézlenmistir.

Anahtar Kelimeler: Seelit cevherlesmesi, oksijen izotopu, Topuk
Pliitonu, Bat1 Anadolu, Tiirkiye.
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OXYGEN ISOTOPE CHARACTERISTICS OF SCHEELITE
MINERALIZATION (BURSA, WESTERN ANATOLIA)
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halimmutlu@ankara.edu.tr
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Abstract: In Northwest Anatolia various types of mineralizations associated
with Upper Eocene-Miocene calc-alkaline magmatism occur. Among them,
Kozbudaklar scheelite-skarn deposit is formed in association with Eocene
aged Topuk Pluton in the Tavsanli Zone. The intrusion is in granodiorite
composition and cut by porphyritic granodiorite, granite aplite and quartz
dykes. The skarn belt between Topuk Pluton and Inonii Marble is of calcic
character. According to mineral paragenesis of the Kozbudaklar deposit, four
different stages are identified through the skarn evolution. In stage I, garnet
(Grsgs.g5) + clinopyroxene (Hedg:-95) £ wollastonite = plagioclase (Anss.gq) =
scheelite (Pov,.4) + sphene + pyrrhotite + chalcopyrite + pyrite + quartz and
calcite minerals are developed. In stage I, garnet (Grsy4.92) + clinopyroxene
(Hedis.4s) + vesuvianite + plagioclase (Angiig0) * scheelite (Povy.s) =+
sphene + apatite are observed. As for the stage Il and IV, quartz + calcite +
chlorite + vesuvianite £ epidote = chalcopyrite £ pyrite = magnetite +
hematite + marcasite = covelline and quartz + calcite minerals occur,
respectively.In the Topuk Pliiton, 8*®0 values of quartz, feldspar, biotite and
amphibole range from 5.9 to 10.6%o (vsmow) and 6D values for biotite and
amphibole are from -84.8 to -71.4%. (vsmow) indicating that Topuk Pluton is
an unalterated I-type rock.In the stage I, 8?0 values vary between 6.9 and
7.9%o for garnet, 6.0 to 7.9%o for pyroxene, 7.5%o for wollastonite and 3.2 to
4.6%o for scheelite. In the stage II, 3'°0 values are in the range of 5.0 to
6.7%o for garnet, 2.2 to 7.3%o for pyroxene, 1.6 to 3.8%o for scheelite, 8.5%o
for plagioclase and 5.8%o for vesuvianite. Regarding stage III and IV, 3'°0
values are 10.1-10.9%o for quartz, -3.3%o for magnetite and 9.5-11.9%o for
quartz, respectively. Temperature-dependent 50,0 Values are calculated
varying from 6.3 to 10.7%o for the stage I, 3.0 to 14.0%o for the stage I, -6.0
to 4.7%o for the stage III and -4.8 to -2.4%0 for the stage IV. Results of
oxygen isotopes indicate that magmatic and magmatic-metamorphic-
meteoric fluids are dominant in the stage | and stage Il, respectively.
Considering the oxygen values, scheelite mineralization in the Kozbudaklar
skarn deposit may have been formed in a magmatic-hydrothermal system
which is contributed by magmatic and meteoric fluids. In the region,
meteoric fluid content is increased in the low-temperature stage.

Keywords: Scheelite mineralization, oxygen isotope, Topuk Pluton,
Western Anatolia, Turkey.
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DOGU KARADENIZ BOLGESINDEKI CU-PB-ZN
YATAKLARINA CAMAS (ORDU) ORNEGI

Burcu Karatas, Mustafa Akyildiz ve Can Ekin Yildiz
Cukurova Universitesi, ADANA
bgoren@cu.edu.tr

Ozet: Alp-Himalaya orojenik kusag iizerinde bulunan Dogu Karadeniz
bolgesi jeolojik bakimdan Paleozoyik’ten Senozoyik’e kadar degisen
yaslarda magmatik, metamorfik ve tortul kayac¢ gruplarimi igermektedir.
Calisma alanininda (Camag-Ordu) igerisinde bulundugu bu bdlge ¢ok fazla
Cu-Pb-Zn yatagmmin bulunmas: ile biiyiik bir metalojenik provens
niteligindedir. Camas (Ordu) bolgesinde ise Jura’dan Kuvaterner’e kadar
degisen yaslarda volkanik, volkanotortul, tortul, granitic sokulumlar ve
giincel c¢okeller bulunmaktadir. Caligma alaminda bulunan cevherler Geg
Kretase yash andezitik kayaglar i¢inde, fay zonlar1 boyunca damar tip bakir,
kursun, ¢inko cevherlesmeleri seklinde bulunur. Bolgede yaklagik 70km2’lik
alan1 kapsayan, kalinliklar1 birkag cm’den 2 m’ye kadar degisen ¢ok sayida
cevher damari bulunmaktadir. Bu mostralarda cevher durusu KB-GD
dogrultuda ve c¢ogunlukla giineye egimlidir. Cevher mineralleri galen,
sfelarit, kalkopirit, azurit, malakit, pirit seklindedir. Cevherlesmeye gang
olarak kuvarsin yaninda daha az oranda kalsit eslik etmektedir. Cevher
mineralleri lizerinde yapilan mikroskop ¢alismalarina gore biitiin cevherlerin
iki ayr1 evrede olusmustur. Yaygin doku tiirleri ornatim, kataklastik ve
ayrilim dokularidir. Geg Kretase doneminde bolgede KD-GB yonlii a¢ilma
rejimine bagl olarak Ge¢ Kretase sonrasinda yogun bir magmatizmanin
gelisimi saglanmustir. Buna gore Cu-Pb-Zn cevherlesmelerinin jeolojik ve
mineralojik 6zellikleri ve yapilan analizler birlikte degerlendirildiginde KB-
GD dogrultulu fay zonlar1 boyunca olusmus tektonik kontrollii hidrotermal
damar tip cevherlesmeler oldugu diistiniilmektedir.

Anahtar Kelimeler: Ordu, Cu-Pb-Zn, hidrotermal, cevherlesme.
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CU-PB-ZN DEPOSITS IN THE EASTERN BLACK SEA REGION;
THE EXAMPLE IS CAMAS (ORDU)

Burcu Karatas', Mustafa Akyildiz've Can Ekin Yildiz'
'Cukurova University, ADANA
bgoren@cu.edu.tr

Abstract: The Eastern Black Sea Region, situated on the Alpine-
Himalayan orogenic belt, contains magmatic, metamorphic, and sedimentary
rocks of varying ages from the Paleozoic to Cenozoic eras. The study area
(Camas-Ordu) situated in this region is an important metallogenic province
due to the presence of copper-lead-zinc mineralization. The lithologies in the
area are volcanic, volcanosedimentary, sedimentary, and granitic intrusions
and include sediments of Jurassic to Quaternary age. The mineralization in
the study area is within Late Cretaceous andesitic rocks along fault zones as
vein-type copper, lead, and zinc deposits. There are many mineralized veins
from a few centimeters to two meters wide in the study area, which covers
an area of 70 km?. The mineralization in these outcrops lies in a northwest-
southeast trend and generally dips to the south. The ore minerals are galena,
sphalerite, chalcopyrite, azurite, malachite, and pyrite. Quartz and minor
calcite are present as gangue minerals. According to microscope studies
carried out on the mineralization, all the minerals were formed in two
separate phases. Replacement, cataclastic, and separation textures are
abundant. A NE-SW extensional regime during the Late Cretaceous epoch
resulted in the development of intense magmatism subsequent to the Late
Cretaceous. On the basis of the geological and mineralogical properties and
analyses carried out on the Cu-Pb-Zn mineralization, it is thought that the
deposits relate to tectonically controlled hydrothermal vein-type
mineralization along NW-SE trending fault zones.

Keywords: Ordu, Cu-Pb-Zn, hydrothermal, mineralization.
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ERKEN MiYOSEN YASLI KIRKA-FRIGYA KALDERESINDE
GENLESME TEKTONIGi VEKALDERAOLUSUMUNUNBOR
COKELIMINE ETKIiLERI, BATI ANADOLU

Cahit Helvaci'and loan Seghedi®
1 Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii, Tinaztepe Yerleskesi, 35160 Buca/izmir,
TURKEY
2 Institute of Geodynamics, Romanian Academy, Jean-Louis Calderon 19-21, Bucharest 020032, Rom
(cahit.helvaci@deu.edu.tr)

Ozet: Ekonomik bir bor yatagmm olusumu, borca zengin kaynak, tasmma ve
kapali bir ortamda birikimi gerektirir. BatiAnadolu’daki sinirli sayidaki Miyosen
havzasi, diinya ¢apinda bor rezervi icerir. Bor minerallesmesi volcano-sedimanter
istif iginde tabakalanmaya bagli yataklarda olusur. Bati Anadolu 6rneginde oldugu
gibi carpisma sonrasi tektonik ortamlar ¢ok iyi bir sekilde calisilmis ve
belgelenmigtir. Bu bolgelerde genlesme tektonigi ve yaygm volkanizma giincel
calismalar ile yeniden yorumlanmistir. Bu gelismeler ayni bolgelerdeki bor
yataklarmm olusumu ig¢in yeni fikir ve goriisleride miimkiin kilmistir. Kirka bor
yatag1 bolgesi icin B’un birincil kaynaginin yerel ignimbiritik volkanizmanin oldugu
sOylenebilir. Kirka-Frigya kalderasi, yeni kesfedilen kaldera sahasi, Eskisehir-Afyon
volkanik sahasmin (EAV) en kuzey kesiminde yeralir. Kirka bor yatagmmmn kaynagi,
yersel volkanizmanin roli, volkanik istifin haritalanmasi, K-Ar ve Ar-Ar
yaslandirilmas1 ve ayrintili jeokimyasal analizler bu caligma sirasindaki baslica
arastirma konularidir. Kirkayatagi, giiniimiizde diinyanim en biiyiik bor yatagi olarak
bilinir. Bugiine dek, bor yataklarmm marn, ¢amurtasi, kirectasi ve kumtasi ile
birlikte bulunan kalin volcano-sedimanter istifte ve kapali golsel (lakiistrin) ortam
icinde olustugu diisliniilmiistiir. Yeni bulgular ise bu tortul istifin kaldera ¢okiintiisii
icinde c¢okeldigini gostermektedir. Bor elementince zengin Kirka havzasmdaki
sedimentler ayn1 zamanda Li, S, Sr ve Asyoniinden de zengilesmislerdir.
Zenginlesen elementlerin potansiyel kaynagini lakiistrin sedimentler, yoresel temel
kayaclar ve kaldera ile iliskili sicak su kaynaklari olusturur. Kaldera olusumu
havzadaki 6nemli minerallesme faaliyetleri, tiif iceren sedimentler, volkanoklastik
kayaglar, cakiltaslari, arakatman seklinde lavlar ve dayklar ve tiim birimleri kesen
gec evre travertenlerin tespit edilmesi ile belgelenmistir. Petrolojik veriler, kaldere
oncesi ve kaldere olusumu ile iligkili volkanizmanm Erken Miyosenyasl (19.0+/-
and 18.5+/- 0.2 Ma), asidik kalkalkalin Kkarakterli, buna karsin daha sonraki
volkanizma Orta Miyosen’de (16.91+/- 0.05 and 16.1+/- 0.2 Ma) gelisen
kalkalkalin, ortag, alkalin ve yiiksek alkalin nitelikte oldugudur. Kirka kalderasinin
saha verileri, asidik volkanizmanin bor cevherlesmesi Oncesi ve sirasinda, buna
karsmn orta¢ alkalin volkanizma ise cevherlesme sonrasi olustugunu gosterir. Bu
sonuglar, Erken Miyosen yasli yaygin ignimbiritik asidik volkanizmanin borlar ile
cok yakin mekansal ve maddesel iliskisi oldugun gosterir. Minerallesme ile
baglantili olan yiiksek orandaki elementlerin kaynagmnin yaygin asidik
volkanizmanin oldugu sdylenebilir. Volkanizmanin yiiksek igerikli B, S, Sr, ve Li
gibi elementleri kaldera alaninin sedimentlerine beslemesi ile ilgili mekanizma ise,
sicak meteorik sularin volkanik kayaclar1 yikamasi ve kaldera sonrast magmanin gaz
salmasi seklinde olmalidir.

Anahtar Kelimeler: genlesme tektonigi, kaldera olusumu, bor cevherlesmesi,
Erken Miyosen, Kirka-Frigya kalderasi, Bat1 Anadolu.
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THE ROLE OF EXTENSIONAL TECTONICS AND CALDERA
FORMATION DURING THE BOR MINERALIZATION
PROCESSES IN EARLY MIOCENE KIRKA-PHRIGIAN CALDERA,
WESTERN ANATOLIA

Cahit Helvaci'and loan Seghedi?
1 Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Boliimii, Tinaztepe Yerleskesi, 35160 Buca/izmir,
TURKEY
2 Institute of Geodynamics, Romanian Academy, Jean-Louis Calderon 19-21, Bucharest 020032, Rom
(cahit.helvaci@deu.edu.tr)

Abstract: The formation of large, economic borate deposits requires a boron-rich
source and a means of transporting and concentrating the boron in a restricted
environment. A limited number of Miocene basins in western Turkey contain world
class borate reserves, with mineralisation present as stratabound deposits in volcano-
sedimentary successions. Although it has been well-documented that these
conditions are most easily met in post-collisional tectonic settings, of which western
Anatolia is a prime example, recent advances in the understanding extensional
tectonics and extensive volcanism in this region, makes possible to gain fresh
insights into the formation of borate deposits. Local ignimbritic volcanism is
considered the primary source of the B for the Kirka borate deposit in this
area.Kirka-Phrigian caldera, a newly discovered caldera area, is situated in the
northernmost part of the Miocene Eskisehir—Afyon volcanic area (EAV). This work
seeks to establish the role of local volcanism as a source for Kirka borax deposit by
involving mapping of the volcanic sequences, K-Ar and Ar-Ar dating and detailed
geochemical analysis. This location is known for long time ago by its borate
deposits, the largest in the world. Up to now it was recognized that borates were
formed in close system lacustrine environments connected with thick volcano-
sedimentary successions associated with marls, mudstones, limestones and
sandstones that according to our new findings represents a caldera collapse
basin.The mineralised sediments in the Kirka basin, as well as being enriched in B,
are variably enriched in Li, S, Sr and As. Potential sources for these elements
include lacustrine sediments, local basement rocks and hot spring-caldera related
activity. Post-caldera activity favoured important sedimentation in the basin, as
documented by the presence of tuffaceous sediments, volcanoclastic deposits,
conglomerates, interbedded and cross cutting lavas and late-stage crosscutting
travertines. Preliminary petrological data show that pre and caldera-related
volcanism to be acidic calk-alkalineandgenerated in Early Miocene(19.0+/- and
18.5+/- 0.2 Ma), whereas later volcanism is calk-alkaline intermediate and alkaline
and ultra-alkaline being developed during Middle Miocene(16.91+/- 0.05 and
16.1+/- 0.2 Ma). Field evidence in the Kirka caldera-type basin indicates that the
acidic volcanism occurred prior to and during borate mineralisation whilst the
intermediate-alkaline volcanism occurred later. Hence, as well as having a close
spatial and temporal relationship with the borates, the Early Miocene acidic
volcanism with vast ignimbrite occurrencesand high levels of elements associated
with mineralisation it is therefore considered as a likely major source. Possible
mechanisms by which volcanism might supply high content of B, S, Sr and Li(to the
caldera-basin sediments include the leaching of volcanic rocks by hot meteoric
watersand post-caldera degassing of magmas.

Keywords: extensional tectonics, caldera formation, bor mineralization, Early
Miocene, Kirka-Phrigian caldera, western Anatolia.
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SISORTA (ORTAKENT-KOYULHISAR-SIVAS) YUKSEK
SULFIDASYON ALTIN YATAGININ iZOTOP
(8*'S, 8'°0- 8D, 6%°Cu,ve’Ar/ **Ar) JEOKIMYASI

Cigdem Sahin Demur’, Ali Ucurum', Ryan Mathur?
1Dept. of Geology,Cumhuriyet University, Sivas 58140, TURKEY, csahin@cumbhuriyet.edu.tr
2 Juniata College 1700 Moore St, Huntingdon PA 16652, USA

Ozet: Bu calisma Evliya Tepe yakininda Giizelyurt koyii Sisorta
bolgesindeki altin  yatagmin jeolojik ve jeokimyasal ozelliklerini
sunmaktadir. Calisma alan1 42 km?’lik alam kapsamakta ve Sivas’in 200 km
KB’da Sisorta’dadir.d 34S %o degerleri; piritlerde %o -0,4 ile %o -10,0
arasinda, kalkopiritlerde %o 1,5 ile %o 2,3 arasinda, K-aliinitlerde %o 21,8 ile
%0 22,0 arasinda ve baritlerde %o 16,2 ile %o 18,6 arasinda degismektedir. Bu
sonuglarda cevherlesmenin olusumunda etkili olan S’iin kaynaginin ilk
evrelerinde hafif S izotopunun etkin oldugu daha sonraki evrelerde ise agir S
izotopunun etkin oldugu (6zellikle hidrotermal evrenin son saflarinda baritin
olusmasi sirasinda) gozlenmektedir. Bu da hidrotermal siireclerin geg
evrelerinde, magmatik kdkenden itibaren S izotopunun degisen sicaklikla
gelistigini gostermektedir. Gang minerallerinde yapilan oksijen ve déteryum
analizlerine gore; kuvarslarda elde edilen 5'%0 degeri %o 7,1 ile %o 15,6
arasinda degisirken ortalama degeri %o 11,5 dir. K-aliinitlerde elde edilen
8180 degeri %o 10,1 ve %o 11,4 dir. Na-aliinitlerden elde edilen §'°O
degerleri %o 8,5 ve %o 12,4 tiir. Kuvarslarda dl¢iilebilen tek 6D degeri %o -77
dir. K-aliinitlerden elde edilen 8D degerleri %o -55,2 ve -57,6 dir. Na-
allinitlerden elde edilen 8D degerleri %o -25,3 ve %o -61°dir. Kuvars, Na-
alunit ve K-alunitden elde edilen 8'®0 ve 8D izotop degerleri birlikte
degerlendirildiginde meteorik sular silikat alterasyon minerallerinin
olusumunda 6nemli rol oynamistir. Bu da yiiksek siilfidasyon silikat
alterasyon mineralleri igin tipik bir ozelliktir. Yapilan “Ar/ *Ar yas
analizleri sonucunda K-aliinit minerallerinde; plato yasi 78,85+0,94 My ve
76,59+£2,19 My, izokron yas1 78,25+0,42 My ve 75,30+0,90 My olarak,
bozunmamis andezitik volkanik kayaclardan ayrilan hornblend mineralinde
ise plato yas1 80,44+0,84 My elde edilmistir. Bu sonuglar altinin volkanik
plskiirmenin 3 my sonrasinda olustugu gostermektedir. Sisorta altin
yataginda bulunan bakir minerallerinde elde edilen %o 8®Cu izotop degerleri
-5.502 ile +3.032 arasinda degisim gostermektedir. Intriizyona (sistemin
derin kismi) yakin yerlerdeki bakir izotop degerleri 6nemli bir izotopsal
degisim gostermemektedir (%o <1), bunun tersine sistemin iist kesimlerinde
bakir izotop degerleri genis bir degisim gostermekte ve buda ikincil
siireclerle bakir zenginlesmesini isaret etmektedir.

Anahtar Kelimeler: Sisorta, Yiiksek Siilfidasyon Epitermal Altin
Yatagi, Durayli izotop (S, O-D, Cu )ve Ar/Ar yaslandirmasi.
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THE ISOTOPE (5*S, &0- 68D, 6®Cu, and “Ar/ *Ar)
GEOCHEMISTRY OF HIGH SULFIDATION SISORTA GOLD
DEPOSIT (ORTAKENT-KOYULHISAR-SIVAS)

Cigdem Sahin Demur’, Ali Ucurum', Ryan Mathur?
'Dept. of Geology, Cumhuriyet University, Sivas 58140, TURKEY csahin@cumhuriyet.edu.tr
# Juniata College 1700 Moore St, Huntingdon PA 16652, USA

Abstract: This study presents geological and geochemical features of
gold deposit located in Sisorta area near EvliyaTepe, Glizelyurt village. The
investigation area covers 42 km? land and located in 200 km NW of Sivas
province in Sisorta. & **S %o isotope values are ranging from -0,4 and %o -
10,0 in pyrites; %o 1, and %o 2,3 in chalcopyrite; 21,8 and %o 22,0 in K-
alunites; %o 16,2 and %o 18,6 in barites from high sulphidation epithermal
gold deposits in Sisorta. At the early stage of mineralization S isotope value
number is light and later S isotope value shows heavy numbers (specially
during the formation of barite). This is indicating that the S isotope was
originated from magma and changed due to temperature variations in the last
stages of the hydrothermal process. 80 isotope values of gangue minerals
are ranging from; %o 7,1 to %o 15,6 with the average value of 11,5 %oin
quartz, and 11,4 %o in K-alunite. 8'®0 isotope data of Na-aluniteare 8,5
%oand 12,4%o. The only quartz sample yielded 6D value of -77%o. 8D value
is ranging from -55,2 %o to -57,6 in K-alunite, -25,3 %oto -61 %o in Na-
alunite samples. Combining %0 with 8D from quartz and K-alunite, and
Na-alunite samples, demonstrates meteoric waters were important in the
formation of the alteration silicate minerals analyzed. This is common in
high sulfidation silicate alteration minerals. “’Ar/ *Ar age dating is ranging
from 78,85+0,94 Ma and 76,59+2,19 Ma as a plateau age and 78,25+0,42
Ma and 75,30+0,90 Ma as isochron age in K-alunite, 80,44+0,84 in
hornblende minerals from unaltered andesitic volcanic rocks. This shows
that hydrothermal gold mineralization is deposited 3 Ma later than the
volcanic host rock eruption. §°°Cu %o values from copper-bearing minerals
associated with Sisorta gold deposits are ranging from -5.502 %o to +3.032
%0. The copper isotope values closest to the intrusions (deepest part of the
system) do not show significant copper isotope variations (<1 per mil), in
contrast the upper parts of the system show large copper isotope variations
and indicate enrichment of copper due to supergene processes.

Keywords: Sisorta, High Sulphidation Epithermal Gold Deposit, Stable
Isotopes, Fluid Inclusion, Ar/Ar Dating.
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DANIELLE PLATOSU (KAMERUN) BOKSITLERINE AIT NADIR
TOPRAK ELEMENTLERI VE KOKENSEL YORUMU

Daniel Ganyi Nyamsari, EbruPaksu, M.GiirhanY al¢in
Akdeniz Universitesi, Miihendislik Fakiiltesi
Antalya, dnyamsari@yahoo.com

Ozet: Bu ¢alismada, Kamerun Adamawa Bolgesindeki Danielle Platosu
Boksit Provensinde bulunan yatagin, nadir toprak elementi igerikleri
incelenerek kokensel yorum yapilmistir. Bu kapsamda bolgeden alinan
numunelerin ana, iz ve nadir toprak elementi igerikleri X-Isin1 Floresan
teknigi ile belirlenmistir. Orneklerdeki Y NTE konsantrasyonu araligi 109.1
— 448.6 ppm ve ortalama konsantrasyon ise 245.8 ppm’dir. Ayrica bu
ornekler bozunma indekslerinden dolay1r Ruxton Orami (R) ve Kimyasal
Alterasyon Indeksi (KAI) kullanilarak 6lciilmiislerdir. Danielle Platosu
boksit 6rnekleri yogun bozunmaya isaret eden R <1 ve CIA > 98 ortalama
degerlerini gostermektedir. Danielle Platosu’nun oOncii kayaci ortag pH’li
granitik kayactan ¢ok bazaltik kayaglara daha yakin mafik orta¢ kayactir. Bu
da lateritik boksit yatagimin, alanin taban kayac¢larmin iistiindeki bolgede
bulunan bazaltik-andezitten olustuguna isaret etmektedir.

Anahtar Kelimeler: Boksit, nadir toprak elementleri, Danielle Platosu,
kimyasal ayrisma, 6ncii kayac
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REVIEW OF THE RARE EARTH ELEMENTS AND SOURCE OF
THE DANIELLE BAUXITE PLATEAU, CAMEROON

Daniel Ganyi Nyamsari, Ebru Paksu, M.Gurhan Yalcin
Akdeniz University, Faculty of Engineering, Antalya
dnyamsari@yahoo.com

Abstract: This work was carried out on the Danielle Bauxite plateau
found in the Minim-Martap Bauxite province in the Adamawa Region of
Cameroon, during which the rare earth element content and the source of the
bauxite deposit was examined. The major, trace and rare earth elements in
samples collected from the study area was determined with the use of XRF
techniques. The XREE concentration in the samples ranges from 109.1 —
448.6 ppm with an average of concentration of 245.8 ppm. Also the Ruxton
Ration (R) and the Chemical Index of Alteration (CIA) were used in
calculating the level of rock alteration due to chemical weathering. The
bauxite samples from the plateau indicated intense chemical weathering with
average value of R < 1 and CIA > 98.Investigation shows that the precursor
rock of the Danielle Plateau were mafic intermediate rocks of intermediate
pH, more closely to basalts than to granites. This indicates that, the lateritic
bauxite deposit had probably formed from intense weathering of a basaltic
andesite rock.

Keywords: Bauxite, rare earth elements, Danielle Plateau, chemical
weathering, precursor rock
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IS THERE ANY “OROGENIC GOLD FLUID”?: EXCEPTIONAL
AU-RICH FLUID INCLUSIONS FROM THE KOLA SUPERDEEP
BOREHOLE (SG-3)

David A. Banks®, Vsevolod Yu. Prokofiev?, Konstantin V. Lobanov?,
Mikhail V. Chicherov?, Nikolay N. Akinfiev?

! School of Earth and Environment, University of Leeds, Leeds, UK. d.a.banks@leeds.ac.uk
2 Institute of Geology of Ore Deposits, Petrography, Mineralogy and Geochemistry, Russian
Academy of Sciences, Staromonetnyi per. 35, Moscow, 119017 Russia, vpr@igem.ru

Abstract: Core from the Kola super-deep borehole (SG-3, 12262 m
depth) contains Archaean age gold-enriched rocks at depths between 9.5 and
11.0 km, originally at c. 17 km. These were overprinted by Proterozoic
regional epidote-amphibolite facies metamorphism at 500-650 °C and 3.5-6
kbar. Fluid inclusions (FI) in vein quartz from 9907.5 m, within the gold
enriched interval, are 3 distinct types: 1) gas inclusions of dense CO,,
salinity c. 4wt. %-eq, 2) L-V aqueous inclusions, with salinities of c. 28 wt.
% eq. NaCl,, Th between 137-185°C and 3) L-V-S inclusions (halite) with
salinities of c. 31 wt. % eq. NaCl, with Thhalite from 231-123 °C and
Thvapour from 107-185 °C. Elemental ratios (LA-ICP-MS individual FI’s)
of the 3-FI types are reasonably consistent and confirm the major cation are
Na, K and Ca, with several 100’s to a few thousand ppm of Fe, Cu, Zn, Pb in
the higher salinity fluids. There are extremely high concentrations of Au in
all FI types, the high salinity FI’s average concentration is ¢. 300 ppm and as
high as 2000 ppm. Thermodynamic simulations indicate such high Au
concentrations correspond to a saturated solution of Au as chloride
complexes at temperatures above 500 °C. Metamorphic fluids are produced
by releasing small amounts of volatiles from large areas of crust, and there is
uncertainty if there is sufficient fluid available to produce the gold deposits.
We suggest the fluids here, could be a precursor of “Orogenic gold fluids”
which at these Au concentrations would reduce the requirements for large
volumes of metamorphic fluids to form such ore deposits.

Keywords: Orogenic gold, Fluid inclusions, LA-ICP-MS, Metamorphic
fluid
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EXOTIC PEGMATITE FLUIDS: APRECURSOR FOR
“OROGENIC GOLD” MINERALIZATION?

David A. Banks'& Giilcan Bozkaya®
1 School of Earth and Environment, University of Leeds, Leeds, UK. d.a.banks@leeds.ac.uk
2 Pamukkale University, Department of Geological Engineering, TR-20020 Denizli.
ghozkaya@pau.edu.tr

The Alto Ligonha region of Mozambique contains economically
important pegmatites in a NE trending zone of over 10,000 km®. The Muiane
pegmatite is the largest in the region and is currently being exploited for Li
and Ta. Exceptionally large CO, inclusions, of variable L/V ratios and
density, contain numerous daughter? minerals of As, Sb, Be, B and others
which are probably trapped solids. LA-ICP-MS analyses of the inclusions
indicates concentrations of thousands to many tens of thousand ppm of Li,
B, Cs, Sb and As which would be consistent with the presence of
spodumene, lepidolite, eucryptite, petallite tourmaline and pollucite in the
pegmatite. The mineralogy and fluid compositions show the conditions were
unusually oxidising. Inclusions may be as large as 300-400 um and this
allows the composition of the vapour (CO, bubble) to be determined
independently of the aqueous phase. High concentrations of gold (10’s ppm)
as particulates are associated with the CO,, but no gold is detected on
analysis of the aqueous part of the inclusions. In effect gold nano particles
are sticking to the CO, bubble (similar to froth floatation) having
precipitated most likely, as the fluid in the inclusions cooled. The
composition of these pegmatite fluids show many of the characteristics
associated with Orogenic Gold deposits, typical enrichments of As, Sb, B,
Bi, low salinity and substantial CO, concentrations. Mineralizing fluids from
oxidised granitic magmas have been considered as possible sources for this
type of mineralization as they ascend to ore horizons at shallower crustal
levels.

Keywords: Pegmatite fluids, Fluid Inclusions, Arsenic, Gold, LA-ICP-
MS



7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey 41

ERKEN MiYOSEN YASLI ASKALE (ERZURUM)
EVAPORITLERININ JEOKIMYASI VE iZOTOPIiK OZELLIKLERI,
DOGU ANADOLU (TURKIYE)

Emel Abdioglu™’, Mehmet Arslan’, Cahit Helvaci’, ibrahim
Giindogan®, Didem Aydincakir’
! Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080, Trabzon, abdioglu@ktu.edu.tr
2Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Béliimii, Tinaztepe Kampusu, Buca 35160, Izmir

Ozet: Askale (Erzurum) evaporitlerinin depolanma ortamlar1 ve paleo-
iklimsel kosullarmin aydimnlatilmasi igin fasiyes analizi, mineralojik ve
petrografik gozlemlere ek olarak tiim kayag¢ jeokimyasi, S, O (SO,) ve Sr
izotop ¢aligmalar1 gergeklestirilmistir. Askale alt havzasinda depolanmis bu
evaporitik birimler; anhidritin hidratasyonu ile gelismis ikincil jips
lithofasiyesleri, jips iceren Kkirectasi, kiltast ve marndan olusmaktadir.
Sabhka veya si1g bir depolanma ortamini yansitan masif, noduler, naduler-
bantli, laminali, laminali-bantl ikincil jips litofasiyesleri, ayrica tavuk-tel ve
entrolitik yapilarda tespit edilmistir. Ana, iz ve nadir element igerikleri
evaporitik fazlara klastiklerin katkisini acik bir sekilde isaret etmektedir.
Jips-anhidritce zengin o6rneklerin CaO, Na,O, KO ve MgO igerikleri
sirastyla %29.8-41.85, 9%0.01-0.13, %0.01-0.29 ve %0.02-2.55 arasinda
degismektedir. MUQ’a (Queensland-Avusturalya alliivyal sediman bilesimi)
normalize iz element degisimleri birbirine benzerdir. Sr ve Ba zenginlesmesi
ile karakterize edilen dagilimlar denizel kokeni, epijenetik sdlestin
olusumlarmi ve karasal katkiy1 isaret etmektedir. Kiltasi, marn ve kiregtasina
ait MUQ’a normalize NTE yonsemeleri hafif negatif Ce (CeN/Ce*=0.895-
0.964) ve hafif negatif veya pozitif Eu (EuN/Eu*=0.927-1.396) anomalisi ile
diiz bir yonseme gosterirler. Jips-anhidritce zengin evaporit Ornekleri ise
hafif/giiglii Ce (0.823-1.148) ve Eu (0.389-2.245) anomalileri ile degisken
NTE degisimleri sunarlar. Orneklerin NTE yonsemeleri iklimsel degisimler
veya tektonik aktivitelerden kaynaklanabilecek sig ve derin donemleri isaret
edebilir. Jips ve anhidrit Grneklerinin 8*Scpr Ve 8%¥0smow degerleri,
Messiniyen havzalarinda gelismis Tersiyer denizel evaporitleri ile uyumlu
olarak sirasiyla, %022.30 ile %025.62 (ortalama %023.22) ve %012.1 ile
%019.1(ortalama %o14.67)arasinda degisir. Orneklerin Sr izotop oranlari
('Sr/%Sr), 0.707475 (Asw= -169.8) ile 0.708175 (Asw= -99.8) arasindadir.
Bu degerler, modern ve Messiniyen deniz suyu degerlerinden daha diisiik
olup havzaya taze su girdisini ifade edebilir. Sonu¢ olarak; sedimanter,
mineralojik, petrografik, jeokimyasal ve izotopik veriler, Askale
evaporitlerinin denizel olmayan akigkanlarla karigan bir denizel tuzlu su
ortaminda depolandigini ortaya koymaktadir.

Anahtar kelimeler: Evaporit, jeokimya, oksijen, kiikiirt, stronsiyum
izotoplar1
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GEOCHEMISTRY AND ISOTOPIC FEATURES OF THE EARLY
MIOCENE AGED ASKALE (ERZURUM) EVAPORITES, EASTERN
ANATOLIA (TURKEY)

Emel Abdioglu™", Mehmet Arslan', Cahit Helvaci’, ibrahim
Giindogan®, Didem Aydincakir’
! Karadeniz Technical University, Department of Geology, TR-61080, Trabzon, abdioglu@ktu.edu.tr
2Dokuz Eyliil University, Department of Geology, Tinaztepe Campus, Buca TR-35160, Izmir

Abstract: Detailed whole-rock geochemistry, S, O (SO,) and Sr isotopes
in addition to facies analysis, mineralogical and petrographical
determinations were provided to clarify depositional environments and
paleoclimatological conditions of the Askale (Erzurum) evaporites. The
evaporitic units deposited in the Askale sub-basin are comprised of
secondary gypsum lithofacies formed by hydration of precursor anhydrite,
gypsum-bearing limestone and claystone. The common secondary gypsum
lithofacies are massive, nodular, nodular-banded, laminated and laminated-
banded lithofacies as well as chicken-wire and rare entrolithic structures,
suggesting a sabhka or a shallow water depositional environment. Major,
trace and rare earth element contents clearly indicate contribution of clastic
to evaporitic phases. CaO, Na,O, K,O and MgO contents of the gypsum-
anhydrite rich samples are 29.8-41.85, 0.01-0.13, 0.01-0.29 and 0.02-2.55
wit%, respectively. MUQ (alluvial sediment composition from Queensland,
Australia) normalized trace element variations show some similarities with
enrichment of Sr and Ba, linking with marine origin, epigenetic celestite
formation and terrestrial input. MUQ normalized REE pattern of claystone,
marl and limestone represent nearly flat pattern with slightly negative Ce
(CeN/Ce*=0.895-0.964) and slightly negative or positive Eu
(EuN/EU*=0.927-1.396) anomalies while the gypsum-anhydrite rich
evaporite samples show a variable REE pattern characterized fair/strong
negative or positive Ce (0.823-1.148) and Eu (0.389-2.245) anomalies, that
may indicate shallowing and deepening periods due to climatological
changes and tectonic activity.834SCDT and §®0suow Vvalues of the gypsum-
anhydrite samples range from 22.3%o to 25.62%o (mean 23.22%o0) and from
12.1%o to 19.1%o, respectively, similar to Tertiary marine evaporites evolved
in the Messinian basins. The strontium isotope (¥Sr/*®Sr) ratios of the
samples range from 0.707475 (Asw= -169.8) to 0.708175 (Asw= -99.8)
which are similar but lower than modern and Messinian sea water
composition that may refer to fresh water input to the basin. Overall,
sedimentary, mineralogical, petrographical, geochemical and isotopic data
indicate that the Askale evaporites were deposited in marine brine mixed
with nonmarine fluids.

Keywords: Evaporite, geochemistry, oxygen, sulphur, strontium isotopes
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EROGLU (KULA-MANIiSA) CEVRESINDEKI PLASER RUTIL
CEVHERLESMELERININ MINERALOJIK VE JEOKIMYASAL
OZELLIKLERI

Emine Kiibra Giil ve Mustafa Kuscu
Siileyman Demirel Universitesi Jeoloji Miihendisligi Béliimii, ISPARTA.
emine_kubral989@windowslive.com

Ozet: Calisma alani, Kula (Manisa)’nin  yaklastk 40 km
giineydogusundaki Eroglu Kéyii’'nde 25 km?lik bir alanda yer almaktadir.
Sahada alttan iiste dogru; Neoproterozoyik yasli Esme Formasyonu, bu
birimi uyumsuz olarak tizerleyen Kuvaterner yash giincel ¢6kellerden olusan
dere allivyonu, taraca ve yamag¢ molozlart bulunmaktadir. Plaser rutil
zuhurlar;;  Gokhasanli, Abdulahgavus-Kayrakli, Eroglu-Koparanli ve
Kerimli-Cokkallar mevkilerindeki taraca ¢okelleri ile dere yataklarinda
gbzlenen aliivyonlar ve yamaglar iizerindeki eliivyal birikintilerde
gozlenmektedir. Sahadaki rutilli plaserlerin mineral parajenezlerini; kuvars,
albit, biyotit, muskovit, ortoklaz, amfibol (aktinolit), garnet, kaolin, rutil,
turmalin ve ilmenit olusturmaktadir. Yamaglarda bulunan rutilli eliivyal ve
yama¢ molozlarinda goézlenen rutilli kuvars damarlari da kuvars, rutil,
ilmenit, feldispat ve muskovit minerallerini igermektedir. Calisma
sahasindan derlenen rutil tanelerinin ana oksit ve iz element igerikleri;
ortalama %94,22 TiO,, %1,60 Fe,O3, %0,53 SiO,, %0,26 Al,0;, 1308,65
ppm Nb, 969,00 ppm V, 451,55 ppm Cr, 178,90 ppm W, 87,75 ppm Ta,
77,25 ppm Zr, 67,00 ppm Sn ve 3,70 ppm Hf olarak belirlenmistir.
Jeokimyasal analiz sonuglari; rutil numunelerinin Fe, Nb, V, W, Ta, Zr, ve
Sn, bakimindan zengin oldugunu gostermektedir. Bununla birlikte, rutil
icindeki Zr termometresi yontemi ile rutilli kuvars damarlar1 olusumu i¢in
505- 589 ° C araliginda bir model sicaklik degeri elde edilmistir. Arazi
gozlemleri ile rutillerin sistleri (metapelitleri) kesen pegmatitik kuvars
damarlar1 igerisinde bulundugu ve bu damarlarin parcalanip asmmasiyla
eliivyal, taraca ve dere yataklarindaki kirintili tortullar igerisine geldigi
belirlenmistir.

Anahtar Kelimeler: Eroglu, Manisa, Plaser Rutil, Mineraloji, Jeokimya
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MINERALOGICAL AND GEOCHEMICAL PROPERTIES OF
PLACER RUTILE MINERALIZATION AROUND EROGLU (KULA-
MANISA)

Emine Kiibra Giil ve Mustafa Kuscu
Siileyman Demirel Universitesi Jeoloji Miihendisligi Boliimii, ISPARTA
emine_kubral989@windowslive.com

Abstract: The study area covers an area of about 25 km? in Eroglu
village in about 40 km from Kula, Manisa. In stratigraphic sequence the
Proterozoic age Esme formation is unconformably overlain by alluvial river,
terrane and debris of Quaternary age. Placer rutile mineralization is observed
in elluvial and alluvial deposits along the stream and terraces around
Gokhasanli, Abdulahgavus-Kayrakli, Eroglu-Koparanli and Kerimli-
Cokkallar. Mineral paragenessis of rutile bearing placers consists of quartz,
albite, biotite, muscovite, orthoclase, amphiolite, garnet, kaolinite, rutile,
tourmaline, and ilmenite. Rutile-bearing quartz veins occurring in elluvial
and debris contain quartz, rutile, ilmenite, feldspar, and muscovite minerals.
The average concentrations of major oxides and trace elements of rutile
grains collected from the study area were as follows 94,22% TiO,, 1,60%
Fe,0s;, 0,53% SiO,, 0,26% Al,Os3, 1308,65 ppm Nb, 969,00 ppm V, 451,55
ppm Cr, 178,90 ppm W, 87,75 ppm Ta, 77,25 ppm Zr, 67,00 ppm Sn, and
3,70 ppm Hf. Geochemical analysis results indicate that rutile samples are
rich in Fe, Nb, V, W, Ta, Zr, and Sn, . Besides, formation temperature for
rutile-bearing quartz veins were calculated using the Zr thermometer method
of rutile that range from 505 to 589°C. From the field observations, it was
determined that rutile is contained in the pegmatitic quartz veins cutting
through the schists (metapellites) and sourced the clastic sediments in the
form of both elluvial and alluvial deposits through erosion of disintegration
of the pegmatitic quartz veins.

Keywords: Eroglu, Manisa, Placer Rutile, Mineralogy, Geochemistry
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EPITERMAL ALTIN YATAGINA KANIT ACISINDAN KUVARS
KRISTALININ ANATOMISI

Giilcan Bozkaya' ve David A. Banks®
*Pamukkale Universitesi Jeoloji Miihendisligi Boliimii, TR-20020 Denizli. gbozkaya@pau.edu.tr
2School of Earth and Environment, University of Leeds, Leeds, LS2 9JT, UK. d.a.banks@leeds.ac.uk

Ozet: Biga yarimadasinda yer alan Arapucandere diisiik/orta siilfid (Pb-
Zn-Cu) yatagr Bat1 Anadolu’da goézlenen diger yataklara benzer &zelliklere
sahiptir. Cevherlesme biiylik dlcide magmatik kokenli cevher olusturucu
¢ozeltilerin sogumasina yol agan litostatik ve hidrostatik basinglar arasindaki
degisimler (adyabatik genlesme) sonucu olugmustur. Cevher damarlari
hidrostatik basing nedeniyle yan kayagtan bosluklara dogru biylimiis
santimetre boyutundaki 6zsekilli kuvars kristalleri icermektedir. Kristallerin
taramali elektron mikroskop katodoliiminesans goriiniimleri, kuvars olusumu
ve iligkili cevherlesmedeki farkliliklar1 ortaya koymustur. Baslangicta
¢okelim, zayif gelismis dokusu, ¢cok sayida sivi kapanimlar ve bazi siilfid ve
altin olusumlariyla iliskili olup, diizensiz (kaotik) bir karaktere sahiptir.
Kristallerin biiyiik cogunlugu iyi gelismis mikron-boyutlu biiyiime bantlari
sergilemekte ve bazi biiyiime periyotlar1 cevherlesme igermemektedir. Bu tiir
dokular sivi kapanimlarinin olmadigt ve mikemmele yakin kristal
bliylimesine yol acan siviyla dengeye yakin kosullarda meydana gelen yavas
bliylimeler i¢in tipiktir. Bununla birlikte, bliylime normale dondiikten sonra
kuvars yiizeyleri iizerindeki 0.5-1 cm’den biiyiik biiylime zonlarmda g¢ok
sayida kapanlanmis onlarca mikron boyutlu biiyiik 6l¢ekli periyotlar
bulunmaktadir. Cozeltiler yaklasik 300°C ve %2 NaCl esdegeri tuzluluga
sahip olup, kuvars iizerinde yiiksek sicaklik gaz fazinin birikmesine isaret
edebilir. Kapanimlar barit ve kalsit ile birlikte kiz (daugther) kristaller
seklinde Au veya Au-Ag-Cu alasimlar1 da icermektedir. En biiyiik altin
tanesi yaklasik 1pm olmakla birlikte, genellikle cok daha kiiciik boyutlara
sahiptir. Bu c¢aligma, epitermal sistemlerde yer alan yiiksek tenorli
cevherlesme  bolgelerindeki  “kaynama  zonlarinda”  basing-sicaklik
kosullarinda temel bir degisimin varligini diistindiirmektedir.

Anahtar kelimeler: Altin, Sivi Kapamimlar, Kuvars-Katodoliiminesans,
Gaz-Tasmimi
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ANATOMY OF A QUARTZ CRYSTAL: EVIDENCE FOR
EPITHERMAL GOLD DEPOSITION

Giilcan Bozkaya' and David A. Banks®

*Pamukkale University, Department of Geological Engineering, TR-20020 Denizli.
?School of Earth and Environment, University of Leeds, Leeds, LS2 9JT, UK.
ghozkaya@pau.edu.tr, d.a.banks@leeds.ac.uk

Abstract: The Arapucandere low/intermediate sulphidation (Pb-Zn-Cu)
deposit, in the Biga Peninsula, has characteristics common to other deposits
in the region and Western Turkey in general. Mineralization results from
pressure variations between lithostatic and hydrostatic (and lower) leading to
adiabatic expansion and cooling of the ore fluid, which is largely of
magmatic origin. Veins contain centimeter-size euhedral quartz crystals
growing from wall-rocks into free space of veins at hydrostatic pressure.
Scanning electron microscope cathodoluminescence images of whole
crystals show differences in quartz deposition and associated mineralization.
Initial deposition was chaotic, with poorly defined textures, large numbers of
fluid inclusions, and associated with some sulphides and gold. The majority
of the crystals show well defined micron-scale growth banding and several
distinct periods of such growth from which mineralization is absent. Such
textures are typical of slow growth at close to equilibrium with the fluid
leading to almost perfect crystal growth and the absence of trapped fluid
inclusions. However, there are periods of trapping numerous large (several
10’s of microns) fluid inclusions over 0.5 -1 cm growth zones on the leading
quartz faces, after which growth returns to normal. Fluids are c¢. 300°C and
with salinities of ¢. 2wt% NaCl and may represent the condensation of a
higher temperature vapour phase on the quartz. The inclusions contain Au or
Au-Ag-Cu alloys as daughter crytals in the inclusions along with baryte and
calcite. The largest gold particles are c¢. 1lum but commonly are much
smaller. We suggest there is a fundamental change in P-T conditions that
correspond to larger scale processes in the “boiling zones” where high grade
mineralization is located in epithermal systems.

Keywords: Gold, Fluid Inclusions, Quartz-Cathodoluminescence,
Vapour-Transport
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HARMANCIK GUNEYI (BURSA, TURKIYE) KROMIT
CEVHERLESMELERININPETROGRAFIK VE JEOKIMYASAL
OZELLIKLERI

Giirkan BACAK", Bektas UZ*
'B. Ecevit I"Jniversit.esi"Miih. Fak. Jeoloji Miih. Bél. , Zonguldak. gbacak@beun.edu.tr
4 TU Maden Fakiiltesi Jeoloji Miih. B&l. Istanbul

Ozet: Inceleme konusu kromitler, Harmancik (Bursa, Tiirkiye)
ofiyolitine ait ultrabazik birim igerisinde yer alan dunit ve harzburjitlerle
iliskili kromit cevherlesmeleridir. Kuzeybati Anadolu’da, izmir—Ankara
Kenet kusagi (IAKK) igerisinde yer alan inceleme alani, kuzey Pontidlere
dahil olan Sakarya Zonu ile sinirlanir, giineyinde ise Afyon Zonu ve
Menderes Metamorfik Masifi bulunur. IAKK’nda, Mesozoyik’te var olan
Neotetis okyanusunun kuzey kolunun kalintilar1 (ofiyolit dilimleri) gézlenir.
Ultrabazik birimin gecirmis oldugu tektonik deformasyonlar sonucunda
kromit cevherlesmelerinde yogun faylanma, kiriklanma, ezilme, siiriiklenme
ve kivrimlanma yapilar1 gelismistir. Bu nedenle, kromit cevherlerinde ilksel
konum ve cevher kalinliginda yersel degisimler izlenebilmektedir.
Kromititler, harzburjitler igerisindeki damar ve merceksi yapili
serpantinlesmis dunitlerle iligkilidirler. Dunit merceklerinin boyutlar1 20—
300 m. arasinda degismektedir. Cevherlesmeler masif, sagimimli ve az
oranda nodiiler yapidadir. Ortalama krom tenérii tiivenan cevherde %55 ag.
Cr,0Oz’den fazladir. Mikroskopik incelemelerde, kromit kristalleri, plastik
deformasyonlar sonucunda gelismis kataklastik dokuda 0.5-2 mm. boyutlu
olup, bol oranda kiriklanma, yer yer uzama, ve ¢ek—ayir yapilarinin gelistigi
izlenmistir. Kromit kristallerinin etrafinda ve catlaklarinda krizotil ve
antigoritler yer almaktadir. Kromit kristallerinde acik ve net bir ayrisim
izlenmemistir. Kromit kristallerine ait mikroprob analiz sonuglarindan
Cry03 (%ag. 55-66) ve Al,O3 (% ag. 6-6.6) icerikleri ve Alpin tipi, ferrik
kromit o&zelliginde olduklar1 tespit edilmistir. Koca Maden kromit
olusumlari, yay 6nii ortami yansitmaktadir. Yiiksek krom igerigi ani sicaklik
artistyla birlikte, okyanusal sirtta yayilma hizinin fazla olmasi ve hizli
magma ylikselimini gerektirmektedir. Sonugcta, bdlgedeki kromitler ofiyolit
dizisinin ultramafik tektonit boliimiinde yer alan, yogun tektonik ve plastik
deformasyon izleri tastyan podiform tipi (Alpin tipi) cevherlesmelerdir.
Ozellikle kromitler, saha jeolojisi, mineralojik—petrografik ve jeokimyasal
verilere (Cr #>0.6, Ti<0.1 %) gore Neotetis okyanusunun kuzey kolunun
kapanmastyla iliskili olarak yitim zonu {isti (YZU/SSZ) ortaminda
olusmuslardir.

Anahtar Kelimeler: izmir-Ankara Kenet Kusagi, Harmancik (Bursa,
Tiirkiye) ofiyoliti, Podiform-tipi kromit, Yitim Zonu, Neotetis
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PETROGRAPHICAL AND GEOCHEMICAL
CHARACTERISTICS OF CHROMITE DEPOSITS, THE
SOUTHERN SIDE OF HARMANCIK (BURSA, TURKEY)

Giirkan Bacak'& Bektas Uz’

'B. Ecevit University Eng.Faculty,Dept. of Geological Eng., Zonguldak. gbacak@beun.edu.tr
ITU Faculty of Mines, Dept. of Geological Eng.,Istanbul

Abstract: Main topic of the study is about chromite deposits associated
with dunites, harzburgites within the ultrabasic unit of ophiolitic association
located in the region of Harmancik—Bursa (Turkey). The region within the
Izmir—Ankara Suture Zone (IASZ), located in the NW Anatolia. On the
northern side of the region, the Sakarya zone, included in Pontides and on
the southern side, the Afyon zone and Menderes metamorphic massif are
surrounded. Moreover lIzmir-Ankara Suture Zone (IASZ) is represent
remnants of the Neoethys ocean. Dense faulting, fracturing, crushing,
trailing and folding structures were formed on the body of the chromite
deposits by the effect of tectonic and plastic deformations of the ultrabasic
unit. Thus locally variations can be seen on the initial magmatic position and
thickness of the chromite deposits. Chromite deposits are typically
surrounded by serpantinized dunite halos beyond which the country rock is
serpantinized harzburgites. Dunite lenses are 20-300 m. in size. The ore
deposits are vein and lens shaped and massive, disseminated, less amount of
noduler in structure. The average chromium content within the chromite ore
is more than 55%wt Cr,03;. From the microscopic studies of the chromite
samples, 0.5-2 mm. sized abundant fractured, locally lengthened, trailed and
pull-apart structured grains were observed under the cataclastic textures.
Around the grains and within the fissures chrysotiles and antigorites are
found. In addition obvious alteration could not be observed on the chromite
grains. According to geochemical consideration and commentary of
chromite microprobe analaysis it was determined that the chromite samples
are of ferric chromite character, Alpine type and the average Cr,0; contents
are change between 55-66%wt. Koca Maden chromite deposits are of fore-
arc origin with respect to their Cr,Oz (55-66 %wt) and Al,O3; (6-6.6 %wt)
contens. High value chromium content of chromites is require to sudden
increasing of temperature, high value of spreading velocity and ascent speed
of magma at the oceanic ridges. Consequently, chromite deposits are found
in tectonic ultramafic section of an ophiolitic sequances and podiform type
(Alpin) deposits which exhibit dense tectonic and plastic deformation trails.
Especially chromites were formed at the supra-subduction zone (SSZ)
according to available field geological, mineralogical-petrographical and
geochemical evidences (Cr #>0.6, Ti<0.1 %), related to closing of the
northern branch of the Neotethys Ocean.

Keywords: Izmir-Ankara Suture Zone, Harmancik (Bursa, Tiirkiye)
ophiolite, Podiform-type chromite, SSZ, Neotethys
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ORENAGIL (BATMAN, GD- ANADOLU) BARIT
CEVHERLESMESININ PETROKIMYASI

H. Alim Baran®, Mustafa Kumral®, Salih Din¢'
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?jstanbul Teknik Universitesi, Istanbul

Ozet: Orenagil barit cevherlesmesi, iilkemizde énemli maden yataklarina
ev sahipligi yapmasiyla taninan Bitlis metamorfiklerinin Orta Devoniyen
yasli Meydan Formasyonu igerisinde olusmustur. Cevherlesme genellikle
yan kayaglart olan kirectaslartyla uyumlu olarak goriinen demirli
minerallerin baskin oldugu bir zon igerisinde bulunur. Cevher igeren bu
demirli zon bazen de Maden Formasyonunun diger iiyeleri olan metamorfik
birimleri kesen fay zonlari, kirik ve catlaklarda gozlenmektedir. Kiregtaglar
icerisinde gozlenen demirli zonun kalinlig1 birka¢ metreyi bulabilmekte iken
metamorfik birimlerin icerisindeki zonun kalinligi 1 santimetreden 30
santimetreye kadar degismektedir. Inceleme alaninda barit cevherlesmesine
eslik eden siilfiirlii minerallerin varligina da rastlanmistir. Bu mineraller
genellikle demirli, baritli zonda santimetre Olgegine varan boyutlarda,
nadiren de yan kayaglar1 kesen kirik, fay gibi siireksizlik zonlarinda
sagmimli  olarak go6zlenmektedir. Mineral parajenezinin barit, pirit,
kalkopirirt, sfalerit, bornit, +kalkozin, =kovellin, +malakit, =+azurit,
+manyetit, gotit, hematit ve limonitten olustugu belirlenmistir.
Cevherlesmenin baryum konsantrasyon orani % 25 den 61’e kadar olmasina
karsin yan kayaglarda 6nemli bir baryum konsantrasyonuna rastlanmamustir.

Anahtar Kelimeler: Giiney Dogu Anadolu, Barit kimyasi, Bitlis
Metamorfitleri, Hematit.
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PETROCHEMISTRY OF ORENAGIL (BATMAN, SE-
ANATOLIA) BARITE MINERALIZATION

H. Alim Baran®, Mustafa Kumral®, Salih Din¢'
'Batman University, Batman. alimbaran@gmail.com
?jstanbul Technical University, istanbul

Abstract: Orenagil barite deposit is occured in Middle Devonian age
Meydan foramtion of Bitlis metamorphics that is known to have hosted
significant ore deposits in Turkey. Mineralization is generally located in
ironed minerals dominated zone which are seen to be concordant with
limestone having host rocks. The mineralized ironed zone is sometimes seen
throughout fracture and fault zone within the metamorphic rocks of Meydan
Formation. While thickness of ironed zone within limestone may be a few
meter and the thickness of these zones within methamorphic unis varies from
1 centimeter up to 30 centimeters. Sulphured minerals are also can be seen
within the barite mineralization in the investigation area. While these
mineral formations are generally seen on centimeter scaled in ironed and
barite bearing zone, they rarely disseminated in fracture and fault zone
through the host rocks. All the geological, mineralogical and chemical
investigations reveal that the mineral assemblages of the main ore
formations consist of barite, pyrite, chalcopyrite, sphalerite, bornite,
+chalcocite, + covellite, malachite, azurite, +tmagnetite, gothite, hematite and
limonite. Although the barium concentration ranges from 25 to 61 wt.% in
mineralized veins, there is no important concentration in host rocks.

Keywords: South East Anatolia, Barite chemistry, Bitlis Metamorphics,
Hematite.



7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey 51

GEOCHEMICAL INVESTIGATION OF FE-(PB-ZN-CU-ZN-BA)
DEPOSIT OF ZACCAR, MILIANA, AIN DEFLA ALGERIA

H. Chaa and A.Boutaleb
Metallogeny laboratory - FSTGAT - USTHB -ALGERIA
chaahalima@yahoo.fr, abdelhak_boutaleb@yahoo.fr

Abstract: Zaccar deposit is situated in tellien domain, west of Algeria, it
is underlined by Paleozoic to quaternary stratigraphic sequence which forms
part of stream Chélif's basin. It includes very varied features and presents
significant tectonics. In Zaccar deposit we can define two types of
mineralization: one contains significant iron mineralization (siderite,
hematite, limonite, goethite), and the other one, it be observed minor ore of
Pb-Zn-Cu and Ba (galena, sphalerite lead-gray, chalcopyrite, malachite,
azurite and barite). These mineralizations are boxed in the marmoreal
limestone and considered by the former authors (Mattauer, 1952) as being
Mesozoic (Jurassic).The microthermometry study of primary fluid inclusion
trapped in quartz shows the existence of cavities with dominant of aqueous
phase, a bubble of gas and cube of halite, the temprature of homogenization
fluctuates between 300°C and 330°C which suggests that the salinity of the
fluids mineralization fluctuate between 38,2 and 39,8 % éq.NaCl, probably ,
this mineralization are associated the expulsion of hot and saline fluid of
chelif’s basin.

Keywords: Zaccar, iron polymetallic Mineralization, fluids Inclusion.
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TURKIYE OFiYOLITLERI ILE ILISKiLi PODIFORM
KROMITITLERIN Cr-PGE ICERIKLERINE GENEL BiR BAKIS

ibrahim Uysal', Recep Melih Akmaz?, Samet Saka'
Yeoloji Miihendisligi Boliimii, Karadeniz Teknik Universitesi, 61080 Trabzon, Tiirkiye
(uysal.ibrahim@gmail.com) (sakasamet61@gmail.com)
2 Jeoloji Miihendisligi Boliimii, Biilent Ecevit Universitesi, 67100 Zonguldak, Tiirkiye
(rmelih.akmaz@beun.edu.tr)

Ozet: Ofiyolitik kromititler, Plitin Grubu Element (PGE) potansiyelleri
gbzOniine alinarak son otuz yildir ilgi odagi haline gelmistir. Her ne kadar su
ana kadar rapor edilen PGE bolluklar1 ¢oklukla yar1 ekonomik IPGE’ler (Os,
Ir, Ru) bakimindan kismi zenginlesmeler sunsa da, bazi lokasyonlarda daha
degerli PPGE (Rh, Pt, Pd) zenginlesmelerine az da olsa rastlanilmistir.
Tiirkiye’deki dnemli kromit liretim alanlarindan derlenen yaklasik 500 adet
kromitit 6rneginin toplam pge (Os, Ir, Ru, Rh, Pt, Pd) konsantrasyonlari 28
ila 1305 ppb arasinda degisir (ortalama 250-300 ppb). Cr’ca zengin
kromititler toplam PGE igerikleri bakimindan Al’ca zengin kromititlere goére
kismi bir zenginlesme sunmakta olup, manto peridotitleri ile iliskili
kromititler kondrit degerlerine normallestirilmis diyagramlarda PPGE (rh, pt,
pd) igerikleri bakimindan ipge (Os, Ir, Ru) iceriklerine gore kismi bir
tikketilme sunar. Buna karsilik, analiz edilen bazi kromitit 6rneklerinde,
ofiyolitik kromititler i¢in karakteristik olmayan Pd, nadiren de Rh ve Pt
zenginlesmeleri gézlenmistir. Su ana kadar incelenen tiim kromitit 6rnekleri
bilinyesinde yaklasik 700 adet oldukga kiigiik boyutlu platin grubu mineral
(pgm) belirlenmistir. Kromit kristallerinde en bol bulunan PGM fazlari
kiigiik kapanimlar (<10 pum) seklinde Ru—Ir—Os siilfitler, siilfarsenitler ve
alagimlardir.son yillarda yiriitilen ¢alismalar sirasinda GD Tirkiye
ofiyolitleri ile iligkili bazi lokasyonlardan elde edilen Cr’ca zengin kromitit
orneklerinde  toplam  PGE  igeriginin 13  ppm’lere  ulastigi
belirlenmistir.IPGE/PPGE oranlarinin oldukca yiiksek oldugu (yaklasik 72)
kromititlere ait kromit kristalleri biinyesinde, ebatlari 100 pm’akadar
ulagabilen nis fazlari ile iliskili Ru’ca zengin c¢ok sayida laurit kristali
gozlenmistir.Diisik PGE konsantrasyonlar1 ve kiiciik ebatli PGM’lerin
varligi, incelenen Tiirkiye kromititlerinin krom {iretimi agisindan ekonomik
Onem arz etmesine ragmen, PGE iiretimi agisindan sadece gelecek yillarda
bir potansiyel teskil edebilecegini gostermektedir.

Anahtar Kelimeler: Ofiyolit, Kromitit, Platin Grubu Element, Platin
Grubu Mineral

Bu c¢alisma kismen TUBITAK 109Y219 numarali proje ile
desteklenmistir.
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AN OVERVIEW TO THE Cr-PGE MINERALIZATION OF THE
PODIFORM CHROMITITES FROM THE TURKISH OPHIOLITES

ibrahim Uysal', Recep Melih Akmaz?, Samet Saka'
Department of Geological Engineering, Karadeniz Technical University, 61080 Trabzon, Turkey
(uysal.ibrahim@gmail.com) (sakasamet61@gmail.com)
2Department of Geological Engineering, Biilent Ecevit University, 67100 Zonguldak, Turkey
(rmelih.akmaz@beun.edu.tr)

Abstract: During the last three decades, ophiolitic chromitites have
become a potential target for the recovery of platinum-group elements
(PGE). Although so-far reported concentrations are usually sub-economic
with prevalence of the low-priced IPGE (Os, Ir, Ru), enrichment in the more
precious Pt, Pd and Rh has also been locally observed. About 500 pge
analyses are available for the investigated chromitites from the main
chromite production areas of the Turkey. The total PGE (Os, Ir, Ru, Rh, Pt,
Pd) concentrations range between 28 and 1305 ppb, with an average value of
250-300 ppb. The Cr-rich chromitites have slightly elevated total PGE
contents, and the majority of the mantle-hosted ophiolitic chromitites,
display enrichment in Os+Ir+Ru (IPGE) relatively to Rh+Pd+Pt (PPGE),
with an overall negative slope on the c1-chondrite normalized PGE patterns.
However, some of the analyzed chromitites are characterized by an unusual
enrichment in Pd and, in few cases in Rh and Pt. Small grains of about 700
platinum group mineral (PGM) grains have been encountered in all the
investigated chromitites. The most abundant pgm are Ru-Ir-Os sulfides,
sulfarsenides and alloys, occurring as minute inclusions (<10 pm) in
chromite. However, recent investigations on se turkish chromitites have
shown that Cr-rich podiform chromitities from few localities were
characterized by extremely enriched total PGE (up to 13 ppm), showing
extreme IPGE/PPGE fractionation ratio of up to 72. Consistently, these
chromitites contain great number of PGM, reaching up to 100 microns in
size and mostly characterized by Ru-rich laurite grains associated in most
cases by nis phases.Owing to the low PGE concentration and small size of
the PGM, the investigated Turkish chromitites, although economically
important for chromium recovery, represent only a future potential target for
PGE exploration.

Keywords: Ophiolite, Chromitite, Platinum Group Element, Platinum
Group Mineral
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YOZGAT BOLGESI MANGANEZ YATAKLARININ
JEOKIMYASAL VE TEKTONIK OZELLIKLERI, TURKIYE

- . 1 >3 o 2 - .
Ismail Koc¢ak", Nursel Oksiiz", Ugur Temiz’
123Bozok Universitesi Jeoloji Miihendisligi Bolimii, Yozgat
ismail.kocak@bozok.edu.tr, nursel.oksuz@bozok.edu.tr, ugur.temiz@bozok.edu.tr

Ozet: Calisma alam, Orta Anadolu Kristalen Kompleksi’nin (OAKK)
kuzeyinde yer alan ve Izmir-Ankara-Erzincan siituru ile sinirlanan zon
icerisindedir. OAKK’nin igerisinde bulundugu Anatolid-Torid kitasi, Geg
Kretase boyunca “taban blok” konumundadir. Bu kita {izerine ofiyolitik
birimler ve ofiyolitik melanj tektonik dilimleri yerlesmistir.Calisma alaninda
yiizeyleyen cevherlesmeler de bu yerlesimin kanitlarin1 sunan ve Artova
ofiyolitik kompleksi olarak tamimlanan ofiyolitler icerisinde yer
alir.Cevherlesmeler, ofiyolitlere bagli olarak gelisen radyolaritler igerisinde
bantli, laminali ve mercek seklindedir ve yogun kirikli, ¢atlakli, kivrimli yapi
gostermektedir. Derbent, Cihanpasa, Baltasarilar, Biiyilk mahal, Eymir ve
Kadigehri (Tarhana koyii) olmak tizere alti farkli bolgede yer alan
cevherlesmelerde pirolusit, psilomelan, manganit, braunit, ana parajenezi
olustururken, jacobsit, manyetit, limonit ve g&tit minér oranda
bulunur.Calisma alaninda gozlenen cevherlesmelerdeki iz element
konsantrasyonlar1 genel olarak diisiik degerler sunarken Ba, Sr, V degerleri
yiikksek konsantrasyondadir.Bu durum hidrotermal olusumu destekler
niteliktedir. Bunun yaninda yalnizca Derbent ve Tarhana bdolgesindeki
cevherlesmeler hem pozitif hem negatif Eu anomalisi gostererek hidrotermal
akigkanin deniz suyu ile seyreldigini (deniz suyunun karistigini) ifade eder.
Bununla birlikte diger bolgelerdeki negatif Eu anomalisi hidrotermal
olusumu desteklemektedir. Ayrica Cihanpasa ve Biiyiikmahal
cevherlesmeleri negatif Ce anomalisi ile diisiikk sicaklikta olusmus
hidrotermal bir cevherlesmeyi isaret ederken, diger yataklarda gozlenen hem
pozitif hem negatif Ce anomalisi cevherlesmede hidrotermal ve hidrojenetik
sireclerin ~ her  ikisinin de etkili oldugunu  gostermektedir.
Cevherlesmelerdeki ZHNTE degerlerinin ZANTE’ den daha yiiksek degerler
sunmasi hidrotermal bir olusumu isaret eder. Sonu¢ olarak ¢alisma alaninda
yer alan manganez cevherlesmelerinin hidrotermal ve hidrojenetik siirecler
sonucunda olustugu diisiiniilmektedir.

Anahtar Kelimeler: Manganez, jeokimya, hidrojenetik, hidrotermal,
Yozgat (Tiirkiye)
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GEOCHEMICAL CHARACTERISTICS AND TECTONICS
FEATURES OF MANGANESE DEPOSITS, YOZGAT REGION,
TURKEY

ismail Kocak', Nursel Oksiiz’, Ugur Temiz®
23pepartment of Geological Engineering, Bozok University,Yozgat
ismail.kocak@bozok.edu.tr, nursel.oksuz@bozok.edu.tr, ugur.temiz@bozok.edu.tr

Abstract: The study area located in the north of the Central Anatolian
Crystalline Complex (CACC) is in the zone that is bounded by lzmir-
Ankara-Erzincan suture zone. The CACC, part of Anatolide-Tauride terrane,
is situated in footwall position during the Late Cretaceous. The ophiolite
units and tectonic slices of ophiolitic mélange are overlying on this terrane.
Mineralization in the study area occurs in the ophiolitic units which are
described as Artova ophiolite complex and are also the evidence of this
obduction. Mineralization occurs as banded, laminated and lens-shaped
within radiolarites related to the ophiolite and shows intensely fractured,
fissured and curved structure. While pyrolusite, psilomelane, manganite,
braunite compose the main paragenesis of the mineralizations that occurs in
six regions (Derbent, Cihanpasa, Baltasarilar, Biiyiikmahal, Eymir ve
Kadisehri -Tarhana Village), jacobsit, magnetite, limonite and goethite
present minor amount in these regions. Trace elements concentrations of the
mineralizations observed in this study are generally low whereas Ba, Sr, V
shows high values. This situation supports the hydrothermal process.
Besides, mineralizations only those in Derbent and Tarhana areas indicating
both positive and negative Eu anomaly refer to hydrothermal fluids origin
that are diluted by seawater (the mixing of sea water). However, negative Eu
anomalies support hydrothermal process in those of the other regions. Also,
negative Ce anomalies in Cihanpasa and Biiyiikmahal mineralization point
out the formation at low temperatures of hydrothermal mineralization, both
positive and negative Ce anomalies observed in the other deposits show that
these anomalies affect both by hydrogenetic and hydrothermal process.
YLREE values in the mineralization is higher than ZHREE and this indicates
a hydrothermal process. In conclusion, manganese mineralizations in the
study area are considered that these mineralizations occur as a result of
hydrothermal and hydrogenetic processes.

Keywords: Manganese, geochemistry, hydrogenetic, hydrothermal,
Yozgat (Turkey)
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DERVISLI (ESME-USAK) PLASER RUTIL OLUSUMLARININ
MINERALOJIK VE JEOKIMYASAL OZELLIKLERI

Kayhan ISIKve Oya CENGIZ
Siileyman Demirel Universitesi Jeoloji Miihendisligi Boliimii, ISPARTA
ik.kayhan@yahoo.com, oyacengiz@sdu.edu.tr

Ozet: Calisma alam, Esme (Usak)’nin yaklasik 10 km kuzeybatisindaki
Dervisli kdyiinde 30 km?lik bir alanda yer almaktadir. Sahada alttan iiste
dogru; Neoproterozoyik yaslt Esme Formasyonu, bu birimi uyumsuz olarak
gelen Neojen yash Ahmetler Formasyonu’nun Balgiklidere Uyesi ve en iistte
de Kuvaterner yagh giincel ¢okellerden dere aliivyonu, taraga ve yamag
molozlar1  bulunmaktadir. Plaser rutil olusumlari;; Karaéz deresi,
Hacihiiseyinli, Molla Siileymanli ve Gokhasanli mevkiindeki taraga ¢okelleri
ile dere yataklarinda gozlenen aliivyonlar ve yamaglar tizerindeki eliivyal
birikintilerde gézlenmektedir. Sahadaki rutilli plaserlerin mineral birligini;
kuvars, albit, biyotit, muskovit, ortoklas, amfibolit (aktinolit), granat, kaolen,
rutil, turmalin ve ilmenit olusturmaktadir. Yamaglarda bulunan rutilli eliivyal
ve yama¢ molozlarinda goézlenen rutilli kuvars damarlarida kuvars, rutil,
ilmenit, feldispat ve muskovit minerallerini igerir. Calisma sahasindan
derlenen rutil tanelerinin anaoksit ve iz element icerikleri; ortalama%93,95
TiO,, %1,52 Fe,03, %0,60 SiO,, %0,30 Al,O3, 1538,05 ppm Nb, 989,75
ppm V, 395,07 ppm Cr, 203,82 ppm W, 99,70 ppm Ta, 68,52 ppm Zr,
63,75ppm Sn ve 3,50 ppm Hf olarak belirlenmistir. Jeokimyasal analiz
sonuglari; rutil numunelerinin Fe,Os, SiO, ve Al,O3Nb, V, W, Ta, Zr, Hf ve
Sn bakimindan zengin oldugunu gostermektedir. Bununla birlikte, rutil
icindeki Zr termometresi yontemi ile 529-535°C arasinda bir sicaklik degeri
elde edilmistir. Arazi gozlemleri ile rutillerin sistleri (metapelitleri) kesen
pegmatitik kuvars damarlar1 icerisinde bulundugu ve bu damarlarin
parcalanip asinmastyla eliivyal taraca ve dere yataklarindaki kirintil tortullar
icerisine geldigi belirlenmistir.

Anahtar‘KeIimeIer: Dervigli, Usak, Plaser Rutil, Mineralojik ve
Jeokimyasal Icerikleri
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MINERALOGICAL AND GEOCHEMICAL CHARACTERISTICS
OF PLACER RUTILE OCCURRENCES IN THE DERViSLI (ESME-
USAK) AREA

Kayhan ISIKve Oya CENGIZ

Siileyman Demirel Universitesi Jeoloji Miihendisligi Boliimii, ISPARTA
ik.kayhan@yahoo.com, oyacengiz@sdu.edu.tr

Abstract: The study area is located in an area of 30km? in Dervisli
village in approximately 10 km the northwest of Esme, Usak. From the
bottom towards to top in the field; it is located that the Proterozoic aged
Esme formation is unconformably overlain by NeogeneBalgiklidere Member
of Ahmetler formation and uppermost is settled by alluvial river, terranes
and slope debris deposits of Quaternary actual deposits. Placer rutile
occurrences are observed in which elluvial accumulations on alluviums and
slopes are located on stream deposits of to terrace sediments on sites of
Karadz stream and locations of Hacihiiseyinli, Mollasiileymanli, and
Gokhasanli. Mineral assemblages of rutile bearing placers in the study
areacontain quartz, albite, biotite, muscovite, orthoclase, amphibolite
(actinolite), garnet, kaolinite, rutile, tourmaline, and ilmenite. Quartz veins
with rutile present in deposits of elluvial and slope debris include quartz,
rutile, ilmenite, feldspar, and muscovite.The contents of major oxides and
trace elements of rutile grains collected from the study area were determined
as an average 93,95% TiO,, 1,52% Fe;03,0,60% SiO,, 0,30% Al,Og,
1538,05 ppm Nb, 989,75 ppm V, 395,07 ppm Cr, 203,82 ppm W, 99,70
ppm Ta, 68,52 ppm Zr, 63,75 ppm Snand 3,50 ppm Hf. Geochemical
analysis results show that rutile samples are rich in terms of Fe,Os, SiO,,
Al,O3 Nb, V, W, Ta, Zr, Hf, and Sn. In addition, temperature valuesof
between 529°C and 535°C were obtained by Zr thermometer method of
rutile. According to field observations, it was determined that rutile is found
in pegmatitic quartz veins cutting schists (metapellites) and come into clastic
sediments in elluvialterrane and stream deposits by erosion of disintegrated
of these veins.

Keywords: Dervigli, Usak, Placer Rutile, Mineralogical and
Geochemical Contents
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SAPHANEDAGIBOLGESI (GEDIZ/KUTAHYA, BATIANADOLLU,
TURKIYE)’NDEN NI-LATERITINJEOKIMYASI

M.Selman Aydogan

Balikesir Universitesi, Jeoloji Miihendisligi Boliimii, Balikesir. selmanbaklan@hotmail.com

Ozet:Tiirkiye’deki ofiyolitlerin dagilimi dogu-bati gidisli zonlar seklinde
gdzlenir. Izmir — Ankara - Erzincan kenet zonunda Torid-Anatolid platform
tizerine siirliklenen ¢ogu ofiyolitik birimler, Ni-igeren lateritlerin olusumu ile
sonu¢ bulmaktadir. Onemli bir sekilde KB Anadolu’da mostra veren Ni-
lateritler ultamafik kayaglarin tropical ayrigmalarmin yaygin {iriinleridir.
Bununla birlikte bugiine kadar Saphane dagi bolgesinin giiney kesimindeki
Ni-lateritlerinin ekonomik potansiyeli, jeokimyasi, tipi, kokeni ile ilgili
herhangi bir bilgi verilmemistir. Bundan dolayr bu c¢aligmanin amaci
literatiirdeki bir boslugu doldurmak amaci ile Saphane dagi bolgesindeki
serpantinitlerin ve peridotitlerin lateritlesmis kisimlarmin incelenmesidir.
Petrografik ve XRD incelemeleri, ¢alisilan lateritic profil egemen olarak
simektit, illit, klorit, talk and opal-CT’den meydana gelmistir.Bu ¢alismada
alttan {iste dogru 5 ana zon tek bir profiled ayirtedilmistir. 1) serpantinitik
ultramafik kaya¢ 2) ayrismis serpantinitik kaya¢ 3) saprolit 4) Fe-oksit
fazlar1 5)Fe-iceren silisli sapka. Jeokimyasal olarak orneklenen lateritler
oldukea yiiksek Ni (%0.319%-%5.63; ortalama %2.2), Co (277 ppm-2927
ppm; ortalama: 1238 ppm) konsantrasyonlarma sahiptir. Lateritik profiling
genellikle orta diizeyinde gbzlenen garnierit-iceren Fe-oksit fazlari, yiiksek
Ni-Co igerikleriyle de karakterize olmaktadir. Buna ekolarak, ortalama Cu
(26 ppm), Pb (12 ppm), Zn (178 ppm) ve As (959 ppm) konsantrasyonlari,
bu yiiksek element degerlerinin bolgedeki hidrotermal aktivitelerin
gostergesi oldugunu isaret etmektedir. Yiiksek polimetalik element
degerlerine sahip olan orneklerin olduk¢a yiiksek Ni ve Co igerikleri,
hidrotermal soliisyonlarin sirkiilasyonu ile uyumludur.Dagardi Melanji1 ve
onun peridotitik birlikleri, Eosen’de Anatolid-Torid Blogu’nun kuzeydogu
kenar1 {izerine yerlesmistir. Ofiyolitik {niteler Oligosen siiresince
lateritlesmistir. Calisilmis alandaki lateritik profil, Murat dagi lateritic
yatagina benzer olarak magmatic intriizyonlardan kaynaklanan hidrotermal
olaylar tarafindan kismen etkilenmistir.

Anahtar Kelimeler: Ni-laterit, Dagardi Melanji, Saphanedagi, Kiitahya,
BatiAnadolu
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GEOCHEMISTRY OF NI-LATERITE FROM THE SAPHANEDAGI
REGION (GEDIZ/KUTAHYA, WESTERN ANATOLIA), TURKEY

M.Selman Aydogan

Balikesir University, Dept.of Geological Engineering, Balikesir. selmanbaklan@hotmail.com

Abstract: Distribution of the ophiolite outcrops in Turkey display mainly
east-west trending belts. Many ophiolitic bodies obducted onto the Tauride-
Anatolide platform from Izmir-Ankara Suture Zone have resulted in
formation of Ni-bearing laterites. Importantly, Ni-laterites exposed in NW
Anatolia (e.g. Caldag, Gordes, Mihaliggik, Muratdagi, also Saphanedagi) are
common products of tropical weathering of ultramafic rocks. Nevertheless,
there is no study on the knowledge of the potential sources, type,
geochemistry and economic potantial of Ni-laterites in southern part of the
Saphanedagi Region. Therefore, the aim of this study is to present a case
study at filling this vacancy in the literature as an exhaustive application of
geochemical signatures of the Ni-laterites, which were generated on the
serpentiniticperidotites from Saphanedagi domain.Petrographic and XRD
determinations point out that studied lateritic profile consists predominantly
of smectite, illite, chlorite, talc and opal-CT.In this study, 5 main zones are
distinguished in a single profile in from bottom to top: (1) serpentinitic
ultramafic rock, (2) altered serpentiniticrock, (3) saprolite, (4) Fe-oxide
phases, (5) ferruginous silica cap. Geochemically, sampled laterites have
highest Ni (range from 0.319wt% to 5.63wt% with average 2.2wt%) and Co
(range 277 ppm to 2927 ppm with average 1238 ppm) concentrations. The
garnierite-bearing Fe-oxide phases observed in middle level of lateritic
profile are significanlty characterized by high Ni-Co contents. In addition,
average Cu (26 ppm), Pb (12 ppm), Zn (178 ppm) and As (959 ppm)
concentrations suggest that these high values are indicative of hydrothermal
activities in region. The highest Ni and Co contents of samples having high
polymetallic elemental values are compatible with circulation of
hydrothermal solutions. The DagardiMelange and its peridotiticassociasions
are obducted onto the northeastern margin of the Anatolide-Tauride Block in
the Eocene time. Ophiolitic units are lateritized under the humid tropical
climate conditions during the Oligocene time. Lateritic profile in studied
area are partially affected by hydrothermal episodes originated from
magmatic intrusions similar to the Muratdag: lateritic deposit.

Keywords: Ni-laterite, DagardiMelange, Saphanedagi, Kiitahya, western
Anatolia.
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MURATDAGI BOLGESI (USAK, BATI ANADOLU-
TURKIYE)’NDEKI LATERITIK NI YATAGININ JEOKIMYASAL
OZELLIKLERI
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Ozet: Nikel-igeren lateritik yataklar isletilebilir Ni (ve Co) rezervleri agisindan
6nemli bir rol oynamaktadir. Global Ni kaynaklarinm toplam 130 milyon tonunun
%60’m1 Ni-lateritler temsil etmesine ragmen, Ni {iretiminin sadece %42’si nikel
lateritlerden gelmektedir. Yaklasik 2500 kmZalan kaplayan Muratdag Bolgesi
(Usak), kuzeyde Afyon Metamorfik Zonu tarafindan smirlandirilan Menderes
Metamorfik Masifi’nin kuzeydogu kisminda yeralmaktadir. Bu bélge metamorfikler,
pliitonik-volkanik tniteler, SSZ-tip ofiyolit kalintilari, platform-tip sedimentler ve
tektonik kontrollii Neojen havza iinitelerinden meydana gelmektedir. Muratdag
Bolgesinde, laterit olusumlarindaki Ni-Co cevherlesmesi Ust Kretase yash
Muratdagi Ofiyolitinin serpantinlesmis harzburjit kayaglar1 {izerindeki ayrismis
profil icerisinde bulunmaktadir. Bu c¢alismada, 4 farkli bolgeden 18 laterit profili
incelenmistir. Genel olarak, hidrotermal olaylardan etkilenmis olan heterolitik laterit
profili alttan iiste dogru su sekildedir: 1) harzburjitik ana kaya, 2) serpantinlesmis
zon, 3) demirli saprolit, ve 4) Fe-S-zengin silisli sapka.Petrografi ve XRD
incelemeleri, lateritlerin Fe-zengin simektit, Fe-oksihidroksit fazlar1 ve opal-CT’den
meydana geldigini gdstermektedir. Mikromorfolojik ¢alismalar, ince dilimler
halinde simektit ve lokal olarak Fe-zengin pargaciklar, alunit, jips ve bazi 6rneklerde
silfur kristallerinin bulunmasmm kirik ve fay zonlar1 boyunca hidrotermal
proseslerin gostergesi oldugunu isaret etmektedir.Laterit profillerinden derlenen
orneklerin Ni ve Co igerikleri sirastyla %2.536 ve 1065 ppm’e kadar ulasmaktadir.
Yiiksek element degerleri (6r: Hg: > 50 ppm, As: 2810 ppm) ve bazi profillerdeki
dogal S-iceren fazlar, jips c¢igeklenmeleri magmatik bir intriizyon ile iligkili bir
hidrotermal sistemi isaret etmektedir. Ege Bolgesi’ndeki gerilmeli tektonik fazlari
ile iliskili olan egim atimli normal faylar boyunca gozlenen hidrotermal
aktivitelerden dolayi, ¢alisilan lateritik profiller tabandaki harzburjitik taze ana
kayacgtan gegcisi isaret eden giiclii diisey bir zonlanma goéstermemektedir.Sonug
olarak, kuzey Neotetis okyanusal litosferin kalintilart olan Muratdagi Ofiyolitleri,
(peridotit ve melanj) Eosen zamaninda Menderes Platformu’nun kuzeydogu kenari
istiine yerlesmistir. Bu ofiyolitin peridotitik birlikleri Oligosen zamani siiresince
nemli tropikal iklim ve kimyasal ayrigsma sartlari altinda lateritlesmistir. Miyosen
doneminde, bolge blok faylanmalar ile gerilme tektoniginden yogun olarak
etkilenmistir. Boylece, aktif tektonik olaylar ile parcalanmis olan lateritik alanlar
bolgedeki Miyosen yasli tektonizma sonrasi intriizif ve ekstiirizif sokulumlar ile
iligkili olan gii¢lii hidrotermal aktivite tarafindan etkilenmistir.

Anahtar Kelimeler: Ni-laterit, ofiyolit, Muratdagi, Usak, Bat1 Anadolu
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Abstract: Nickeliferous lateritic deposits have played an important role in terms of
exploitable reserves of Ni (and Co). In spite of the fact that Ni-laterites comprising ~60%
of the total 130 million tons of global Ni resources are generally situated in the equatorial
areas of the world, only ~42% of the global annual nickel production comes from nickel
laterites (Golightly, 1981). The Muratdagi region in Usak, covering ~2500 km?2, is
situated in northeastern sector of the Menderes Metamorphic Massif that is surrounded
by the Afyon Metamorphic Zone to the north. It is a region consisting mainly of
metamorphics, plutonic-volcanic units, ’supra-subduction zone’” SSZ-type ophiolitic
remnants, platform-type sediments, and tectonic-controlled Neogene basin units. In the
Muratdagi region, Ni-Co mineralization in the laterite occurrences is present within the
weathering profile overlying serpentinized harzburgitic rocks of Upper Cretaceous
Muratdagi Ophiolite. In present study, 18 laterite profiles from 4 different locations
investigated in detail. Generally, heterolitic laterite profile that is affected from
hydrothermal events comprises from bottom to top: (1) harzburgitic bedrock, (2)
serpentinized zone, (3) ferrugineous saprolite, and (4) Fe-S-rich silica cap. Petrography
and XRD determinations suggest that laterites consisting mainly of Fe-rich smectite, Fe-
(oxyhydr)oxide phases and opal-CT. Micromorphological images point out that flaky
smectite and, locally, Fe-rich particles, alunite, gypsum, gibbsite, and sulfur crystals in
some samples are indicative of hydrothermal processes along fracture and fault zones
(Kadir et al., 2015). Ni and Co concentrations of compiled samples from the laterite
profiles rise up to 2.536 wt.% and 1065 ppm, respectively. There is overwhelming
evidence that high elemental values (e.g. Hg: > 50 ppm, As: 2810 ppm) and natural S-
bearing phases, gibbsium bloomings in some profiles indicate a hydrothermal system
corresponding to the intrusion of magmatic source. Due to hydrothermal activities
observed along the dip-slip normal faults related extensional tectonic phases in Aegean
Region, profiles have not showed a strong vertical zonation, which reflects the transition
from fresh harzburgitic bedrock at the base.Consequently, the Muratdagi Ophiolites
(peridotite and mélange), remnants of the northern Neotethyan oceanic lithosphere, are
emplaced onto the northeastern margin of the Menderes Platform in the Eocene time.
Peridotitic associations of this ophiolite are lateritized under the humid tropical climate
conditions and chemical weathering during the Oligocene. In the Miocene period, the
region is strongly influenced by the extensional tectonic regime with block faulting.
Hence, lateritic areas which are disintegrated with active tectonic episodes were affected
by the strong hydrothermal activity associated with Miocene post-tectonic intrusive and
extrusive activities in the region.

Keywords: Ni-laterite, ophiolite, Muratdagi, Usak, western Anatolia.
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Ozet: Bu calismada egzojenik kosullara bagl olarak gelisen kalinti
olusumlarda Hafif Nadir Toprak Elementleri (HNTE) ve Agir Nadir Toprak
Elementleri (ANTE) ’nin derisim ve yerinde derisim mekanizmalari
incelenmistir. Isparta Biikliimii’niin i¢ kesimlerinde Bucak ilgesi civarinda
bulunan SiO;’ce fakir, Ge¢ Pliyosen lamproyitik kayaglar ve bolgedeki
ultrabazik kayaglar, serpantinitler, diyabaz dayklar1 ve dolomitik
kiregtaglarmin gilinlenme Uriinleri hedef alinarak séz konusu ¢alisma
gerceklestirilmistir. Cevre kayaglarm mineral parajenezleri incelendiginde
lamproyitik kayaglar ig¢in yapilan petrografik analizlerde, trakitik dokuda
gbzlenen olivin, klinopiroksen, feldispat mineralleri ve daha biiyiik kristaller
halinde filogopit ve 18sit mineralleri gozlenmistir. Ofiyolitik kayaglar ise
metagabrolar ve diyabaz dayklar1 ile temsil edilmektedir. S6z konusu
birimlerden tiireyen kalinti olusumlarin gelisimi ve in-situ zenginlesmeler
acisindan Onemli bir potansiyel teskil ettigi Ongoriillmektedir. Kalinti
olusumlar La (500-560 ppm), Ce(820-840 ppm), Nd (230-250 ppm), Sc (40-
50 ppm) gibi HNTE bakimindan yiiksek degerler gostermektedir. Ayrica Y
(40-50 ppm) ve Th (130-150 ppm) i¢in de nispeten yiiksek degerlere
rastlanilmistir. HNTE degerlerinin lamproyitik kayak kaynakli ve Y ve Sc
degerlerinin ise ofiyolit, killi dolomitik kiregtaglari kaynakli oldugu
diistiniilmektedir. Th i¢in herhangi bir kaynak 6nerilememistir.

AnahtarKelimeler: Nadir ToprakElementleri (NTE), kalintiolusum,
Bucak, Isparta, GiineybatiTiirkiye
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Abstract: In this study, concentrations and in-situenrichment
mechanisms of both heavy and light rare earth elements in exogenicresidual
formations occurring in Bucak district of Isparta, SW Turkey. Late Pliocene
silica undersaturatedlamproitesthat occur at Bucakregion in Isparta province
(Southwest Turkey) are associated with dolomitic clayey limestone,
serpentinized ophiolitic rocks, diabase rocks, and their weatheringproducts
have been selected as target areas forprobable REE-enrichments. The
lamporites predominantly made up of large crystals of leucite and
phlogopites in trachytic groundmass containing olivine, clinopyroxene, and
altered feldspar. Ophiolitic rocks were represented by metagabbro and
diabase rocks.Development of residual formations from these lithologies and
potentially significant in-situ REE enrichments in these were considered.
Results indicated high values for the LREE elements such as La (500-600
ppm), Ce (820-840 ppm), Nd (230-250 ppm), Sc (40-50 ppm), also relatively
high values for Y (40-50 ppm) and Th (140-150 ppm).It is suggested that the
LREE’s were originated from the lamproiticrocks, while Sc and Y were
considered to derive from the ophiolites and the clayey dolomitic limestones.
Source of Th is uncertain.

Keywords: Rare earth elements (REE),residual formation, Bucakregion,
Isparta, Southwest Turkey
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SiVAS-ERZINCAN YORESINDEKi MAGMATIZMANIN
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Ozet: Sivas-Erzincan-Tunceli zonunda, diyoritden tonalite kadar degisen
bilesimde, subalkalen karakterli ve yitim zonu &zelliklerini yansitan magmatik
kiitlelerle iligkili olarak porfiriden (Copler, Karakartal, Findiklidere) skarna
(Yakuplu, Demirmagara, Bizmigen) ve mezotermal-epitermaldamar tip (Copler,
Findiklidere)sistemlere kadar farkl: tiirlerde ¢ok sayida maden yatag: geligsmistir.
Bu ¢alismada magmatizmanin gelisimi ile cevher olusum siiregleri zirkon U-Ph
ve U/Th-He, biyotit ve K-feldspat Ar-Ar ve molibdenit Re-Osradyometrik yas
verileri ile Sm-Nd izotop verileriyle incelenmeye ¢aligilmigtir. Porfiri ve skarn
tir cevherlesmeleri iceren magmatik kiitleler arasinda Sr-Nd ziotop
sistematikleri agisindan belirgin farkliliklar mevcuttur. Karakartal ve Copler
sahalarinda yiizeyleyen intriizyonlara oranla Demirmagara, Calti ve Yakuplu
pliitonlar1 daha yiiksek ilksel Sr ve daha diisiik ilksel Nd degerleri gosterir. Bu
durum, skarn iceren magmatik kiitlelerin muhtemelen daha fazla kabuk katkili
bir magmanin {iriinii olduklarim gdstermektedir. Bu intriizyonlarin biinyesinde
cok daha fazla kalint1 zirkon gézlenmesi de bunu desteklemektedir. Zirkon U-Ph
jeokronolojisi ile Karakartal sahasindaki magmatik kiitlelerden 50-44My; Calti-
Bizmisen, Demirmagara ve Yakuplu plutonlarindan sirasiyla 44.9-42.8 My, 43.7
My ve 43.7-43.0My; Copler madeni ile iligki kayaclardan ise 43.7-41.4 My yas
elde edilmistir. Karakartal, Findiklidere ve Copler sahalari i¢in molibdenit
iceren cevherlesmelerin olusum yasglar1 Re-Os yontemiyle sirasiyla 48.95-47.05,
45.64-44.9 ve 42.8-40.73 My olarak belirlenmistir. K-feldspat ve biyotitler
iizerinde yapilan Ar-Ar jeokronolik yas tayinleriyle potasik alterasyonun
olusumunun Karakartal sahasinda 49.86-46.83 My, Copler sahasinda ise 44.81-
44.76 My araliginda gelistigi hesaplanmustir. Zirkon U/Th-He jeokronolojisi ile
Karakartal, Findiklidere ve Copler sahalarinda sistemin 200 oC’nin altina
soguma yaglar1 sirasiyla 46.120.9 My, 34.6£0.6 My, 36.6+0.7 My olarak
Ol¢iilmiis olup, bu da ayni sahalar i¢in, intriizyon soguma siirelerinin >3.7 My,
>5.1 My ve >10 My; K-silikat alterasyon yasina bagli olarak toplam cevher
olusum siirelerininise sirasiyla ~3.2 My, 2.8 My ve ~52 My siirmiis
olabilecegini ifade etmektedir. Buna gore Magmatik-hidrotermal siire¢ gelisimi
en uzun siireyle Copler sahasinda olmus, Karakartal’da kisa, Findiklidere’de ise
¢ok daha kisa slirmiistiir. Bu en uzun siireli Copler pliitonizmast ve onunla
iligkili magmatik-hidrotermal siire¢ Copler maden sahasinin digerlerine oranla
¢ok daha biiyiik rezervli ve dolayisiyla ekonomik olmasinin ana gerekgesi olarak
diisiiniilmektedir.

Anahtar Kelimeler: Karakartal, Copler, Findiklidere, Jeokronoloji, Ar-Ar,
U/Th-He
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Abstract: Sivas-Erzincan-Tunceli zone (located in central eastern Turkey) is
known with the presence of many ore deposits ranging from porphyry systems
(Copler, Karakartal, Findiklidere) to skarns (Yakuplu, Demirmagara, Bizmisen) and
to mesothermal-epithermal systems (Copler, Findiklidere) formed in association
with subalkaline intrusions ranging in composition from diorites to tonalites and
having a subduction-related affinity. This study aims at examining the development
of magmatism in the region as a whole and the occurrence of mineralising processes
in association with it based on zircon U-Pb and U/Th-He, biotite and sericite Ar-Ar
and molybdenite Re-Os geochronology and Sm-Nd isotope data. Sm-Nd isotopic
signatures show some significant differences between intrusives associated with
porphyry and skarn type deposits. In contrast to Karakartal and Copler intrusions
hosting porphyry systems, the Demirmagara, Calti and Yakuplu plutons that contain
skarn type deposits are more enriched in 87Sr/86Sr and slightly more depleted in
143Nd/144Nd. Coupled with the fact that the latter intrusions contain a lot more
inherited zircons with U/pb ages around 600 Ma, this could be taken as an evidence
to suggest that these intrusives, especially the Yakuplu pluton, was derived from a
parental magma contaminated by crustal rocks.Based on zircon U-Pb dating, the
intrusions in the Karakartal area was dated as 50-44 Ma, the Calti, Demirmagara
and Yakuplu plutons as 44.9-42.8 Ma, 43.7 Maand 43.7-43.0 Ma, respectively, and
that associated with the Copler deposit as 43.7-41.4 Ma. Molybdenites obtained
from the Karakartal, Findiklidere and Cdpler deposits produced respective Re-Os
ages of 48.95-47.05 Ma, 45.64-44.9 Maand 42.8-40.73 Ma. Similarly, Ar-Ar dating
on K-feldspars and biotites from the K-silicate alteration zones in the Karakartal and
Copler deposits yielded respective plateu ages of 49.86-46.83 Ma,and 44.81-44.76
Ma.U/Th-He dating on zircons, which indicates closing temperatures of around
2000C, put forward that cooling of intrusions of the Karakartal, Findikhidere and
Copler below this temperature took place at 46.1+0.9 Ma, 34.6+£0.6 Ma, 36.6+0.7
Ma. These data can be used to infer that the cooling process for each intrusion
occurred in durations of >3.7 Ma, >5.1 Ma and >10 Ma, respectively, and that the
mineralising processes at these respective sites continued for around ~3.2 My, 2.8
My and ~5.2 My.All the data summarised above indicate that the length of duration
of mineralising process was much longer in the Copler area than in Karakartal and
Findiklidere, a strong evidence to explain why the Cdpler deposit has the largest
resources among all.

Keywords: Karakartal, Copler, Findiklidere, Geochronology, Ar-Ar, U/Th-He
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Ozet: Inceleme alani, Bat1 Toros kusaginin Isparta Biikliimii’nde, Isparta-
Burdur illeri arasmda 350 km?®’lik bir alanda yer almaktadir. Bolgedeki
otokton birimler; tabanda Ust Kretase kirectaslar1 ile baslar, killi
kirectaslari, kumtasi, kiltasi, detritik dokulu kirectasindan olusan Ust
Paleosen-Eosen Kabaktepe Formasyonu, Killi kirectaslari, kumtasi, kiltasi,
detritik dokulu kiregtasindan olusan Orta Eosen Kayikdy Formasyonu,
kumtagi-marn ardalanmasindan olusan Alt Miyosen Aglasun Formasyonu,
molas tiiri konglomeralardan olusan Orta-Ust Miyosen Gavurdiizii
Formasyonu ile devam eder. Pliyosen ve sonrasinda faaliyet gosteren Golciik
volkanizmasi ile bolgeye tefrifonolit, porfiri trakit, ojit trakit, andezitik-
trakiandezitik dayklar, piroklastik malzemeler yerlesmistir. Otokton
birimlerin en Ustiinde giincel golsel tortullar, aliivyon, yamag molozu yer
alir. Allokton birimler ise bolgeye Eosen ve Miyosen sonrasi iki farkli
zamanda, iki ayr1 hareketle yerlesen Ofiyolitik karmasik ve Akdag
kirectaslarindan olusmaktadir. inceleme alanindan alinan 8 adet drnege ait
kiikiirt izotop verilerine (8**S) gore hesaplanan *S/*%S [6*'S (0/00)] degerleri
0.0447165-0.0449145 arasidadir ve bu degerlerin degisim araligi [A(5**S)]
ise 7.7°dir. Bu da seyl olusuma uygun bir kdkensel ortama isaret etmektedir.
Ayni ortama ait Ornek ¢iftlerinin izotopik fraksiyonlasma orani (o)
1.003332-1.007775 arasimndadir. Buna gore Isparta yoresi kiikiirtlerinde
izotopik fraksiyonlasma zayif olup, evrimde nispeten yiiksek isilarin s6z
konusu oldugu diistiniilmektedir. Yoredeki volkanik kayaclar incelendiginde
ise, bu kayaclarin siilfidli cevherler bakimindan olduk¢a fakir oldugu
goriilmiis, yakin cevrede Triyas bitlimlii seyllerine, petrol emarelerine
rastlanilmistir. Bugiine kadar yapilan c¢alismalarda volkanizmamin kdken
olarak gosterildigi kiikiirtiin, bu c¢alismada yapilan izotop analizleri,
jeokimya analizleri, volkanik kayaglarin detayli arazi incelemeleri
sonucunda, organik kokenli ve seyl ortaminda olusmus olabilecegi ve
volkanizma sonunda hidrotermal sular ve gazlarla yeryiiziine tasinmis olma
ihtimalini ortaya atmaktadir.

Anahtar Kelimeler: Kiikiirt Izotopu, Bitiimlii Seyl, Bat1 Toros Kusag,
Isparta, Tiirkiye
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Abstract:The study area is located in Isparta Angle of Western Taurus
Belt, in an area of 350 km2 between Isparta and Burdur cities. The
autochthonous units, at the bottom, begin with Upper Cretaceous limestones,
continue with Upper Paleocene-Eocene Kabaktepe formation consisting of
clayey limestone, sandstone, claystone, limestone exhibiting detrital texture,
Middle Eocene Kayikdy formation containing clayey limestone, sandstone,
claystone, limestone with detrital texture, Lower Miocene Aglasun
formation consisting of sandstone-marl succession, Middle-Upper Miocene
Gavurdiizii formation containing molas type of conglomerate. By the effect
of Golciik volcanism during Pliocene and later, tephryphonolite, porphyry
trachyte, augite trachyte, andesitic- trachyandesitic dykes, pyroclastic
material have settled in the region. Modern lacustrine sediments, alluvium
and slope blocks are located at the top of the autochthonous sequence.
Ophiolitic rocks and Akdag limestones that had settled in the region by two
distinct activities in two different periods and later than Eocene and Miocene
constitute the allochthonous units. According to sulfur isotope data (5**S) of
eight sample calculated **S/%*S [6*S (0/00)] values are between 0.0447165-
0.0449145 and the variation range of these values [A(3*S)] is 7.7. This
suggests a genetic environment that suitable for shale formation. Isotopic
fractionation rate (o) of double sample of same environment is between
1.003332-1.007775. Accordingly, in sulfur isotopic fractionation is weak, it
is considered to in evolution relatively high temperatures. When examined
volcanic rocks in the region, it has shown that the rocks were quite poor in
point of sulphide ores, it has been found Triassic bituminous shale, oil
seepages in vicinity. Previous researchers asserted that the sulfur must have
been originated from the volcanism. However, isotopic, geochemical
analyses, detailed field surveys of volcanic rocks suggest that the sulfur has
organic origin and may have occurred in shale environment. It is thought that
the sulfur may have been thrusted to the surface by hydrothermal water and
gas in the end of the volcanism.

Keywords: Sulfur Isotopes, Bituminous Shale, West Taurus Belt, Isparta,
Turkey
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KUTAHYA-DAGARDI YORESINDE ANTIMON JEOKIMYASININ
PROSPEKSIYON SURECLERINDE KULLANILMASI

Mustafa Kumral, S.Burak Karabel, Hiiseyin Kocatiirk
Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Boliimii, Istanbul
(kocaturkhu @itu.edu.tr)

Ozet: Antimonun dogada farkh ortamlarda kendine 6zgii jeokimyasal
davranis1 ekonomik yataklarinin nadiren olusmasimna neden olmaktadir.
Antimon bir¢ok siiregte agirt mobil ve jeokimyasal olarak uyumsuz
davranmaktadir. Yiiksek ¢oziilebilirligi sayesinde epitermal smirlar
icerisinde ¢ok diisiik sicakliklarda bile taginabilmektedir. Bu ¢aligma toprak
jeokimyasinin antimon arama ve degerlendirmeye yonelik olarak
kullanilmasi amaciyla uygulanmustir. Dolayisiyla gomiilii olusumlari bulmak
icin akiskanlar tarafindan tasinan ¢Oziinmiis ve mobil metal/metaloid
elementlere ait katyonlarin tutundugu toprak profilinin “B” zonundan 117
ornek alinmigtir. Tasmanan mobil elementler bu zonda agirlikli olarak kil
mineralleri tarafindan tutulmaktadirlar. Alinan 6rnekler bolgedeki antimon
cevherlesmeleri boyunca toprakta olusan temel ve esik degerlerin elde
edilmesi amaciyla kullanilmigtir. Antimon cevherlesmeleri silisifaksyonla
iligkilidir. Silisifiye olmus bazi ornekler li¢ siirecleriyle birlikte cevher
minerallerine ait bosluk yapilarinin gelisimine isaret etmektedir. Jeokimyasal
sonuglar degerlendirildiginde, Dagardi bolgesi i¢in 891 ppm eseik deger elde
edilmistir. Ayrica bolgeyi temsil eden ortalama temel tenoér 70 ppm’dir.
Gelecek arastirmalar icin anomali gdsteren bolgeler belirlenmistir. Saha
calismalar silisifiye zonlar ve kiregtasi-ofiyolit tektonik dokanagi boyunca
elde edilen anomalilerin bir bolgede kesistigini gostermektedir.Bu ¢alisma
jeokimayasal toprak prospeksiyonunun efektif bir metod olarak gomiilii
maden yataklarinin tespitinde kullanilabilirligini gostermistir. Kiitahya
Dagardi bolgesinin antimon potansiyelinden dolayr bu metod yardimiyla
ekonomik olusumlar arastirilabilir.

Anahtar Kelimeler: Antimon, Dagardi, Toprak Jeokimyasi, “B” Zonu,
Mobil Elementler
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GEOCHEMICAL SOIL PROSPECTION FOR LOCATING BURRIED
ANTIMONY DEPOSITS AROUND DAGARDI (KUTAHYA) REGION

Mustafa Kumral, S.Burak Karabel, Hiiseyin Kocatiirk
Istanbul Technical University, Faculty of Mines, Department of Geological Engineering, Istanbul, Turkey
kocaturkhu@itu.edu.tr

Abstract: Geochemical behaviour of antimony is very peculiar in various
natural environments because of that it can rarely form economic deposits.
Antimony is very mobile and geochemically incompatible in many
processes. Its high solubility facilitates its transport at even lower
temperaturas within the epithermal range. This study has been carried out to
use Sb soil geochemistry for prospecting purposes. Thus, 117 soil samples
were taken from “B” zone of the soil profile to find burried deposits since
this zone adsorbs cations of dissolved and mobilized metals/metaloids
transported by the fluids. Transported mobilized elements are held mainly by
clay minerals of this zone. These samples were used to determine local
background and threshold values for region’s soils developed over antimony
mineralizations.Antimony mineralization is associated with silicification.
Some the silisified samples show indication of leaching in that they form
boxwork like structures. Based on the geochemical results, the threshold
value for Dagardi region was set as 891 ppm. It is found that the average for
background population is 70 ppm. Anomolous regions was defined in the
area for further investigations. Field studies indicated that anomalies which
ocuured by these areas overlap silisified zones and limestone-ophiolite
tectonic contacts, are intersect in that region.This study proved that
geochemical soil prospection is very effective method in locating burried
antimony deposits. Because of its potentials for antimony, Dagardi region
can economically be explored by use of this method.

Keywords: Antimony, Dagardi, Soil Geochemistry, “B” Zone, Mobile
Elements,
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FAKILAR (CAMLIYAYLA- MERSIN) BOKSIT
CEVHERLESMELERININ JEOLOJIiSi VE JEOKIMYASAL
INCELENMESI

Nil Yapiei've Nusret Nurlu?
1Cukurova Universitesi, Miih. Mim. Fak., Maden Miihendisligi Béliimii, Adana
2Cukurova Universitesi, Miih. Mim. Fak., Jeoloji Miihendisligi Béliimii, Adana
nyapici@cu.edu.tr

Ozet: Bu calisma, Mersin ili, Camliyayla/Fakilar Kéyii mevkiinde, Orta
Toroslarin Bolkardagi birligi icerisinde bulunan boksit cevherlesmesinin
jeolojik, mineralojik, jeokimyasal 6zelliklerinin ortaya konmasi ve ekonomik
olarak Oneminin degerlendirilmesi amaci1 ile yapilmistir.Cevherlesme,
Aladag Birligine ait Bajosiyen-Santoniyen yashi kiregtasi-dolomitik
kiregtaglart (Camlik Fm.) igerisinde yar1 diizenli-diizensiz olarak
yataklanmistir. Rezistivite ve IP kesitlerine gore KB-GD dogrultusunda
kiregtaglar1 ile uyumlu olarak yataklanmislardir. Bolgede, cevher igeren
Jura-Kretase (Bajosiyen-Santoniyen) yash kiregtasi-dolomitik kirectaslari,
Miyosen (Burdigaliyen) yasli cakiltasi-kumtasi-silttasi ardalanmalar1 ile
tabanda uyumsuz, Miyosen (Langiyen) yaslh resifal kirectaslari ile yanal ve
diisey gecisli olarak gozlenmektedir.Yapilan mineralojik ve XRD analizleri
sonucglarina gore oolitik-pizolitik yapili cevherlesme; diyasporit, hematit,
limonit, gotit, lepidokrosit, rutil, kaolin minerallerinden olusmaktadir.
Boksit 6rneklerinden ve kaynak olabilecek karbonatlar ve terra-rosalardan ve
ana ve iz clement analizleri sonuglarina goére: cevherde ortalama, % 63,8
Al,O3, % 4,9 SiO,, %13,42 Fe,03, % 2,6 TiO, olarak tespit edilmistir. Terra-
rossa-boksit gecisi ve boksit cevherlerinden alinan 6rneklerde Al,Os; 4,2,
TiO,; 1,18, Fe,0O3 1,92 kez artma, Ca0:20,67, SiO,; 5,84 azalma soz
konusudur. XREE ise 430-580 ppm arasinda degismekte olup bu oran La, Ce
ve Nd miktarinn artisi ile artmaktadir. Cevherlesme, SiO»- Al,Os-Fe 03 ticlii
diyagraminda giiclii laterizasyonu ve Cr-Ga-Zr da ise sedimanter kokeni
isaret etmektedir.

Anahtar Sézciikler: Boksit, Aladag Birligi, Fakilar/Mersin, laterizasyon
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GEOCHEMICAL AND GEOLOGICAL INVESTIGATION OF THE
FAKILAR (CAMLIYAYLA-MERSIN) BAUXITE DEPOSITION
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2Cukurova Universitesi, Miih. Mim. Fak., Jeoloji Miihendisligi Boliimii, Adana
nyapici@cu.edu.tr

Abstract: The aim of this study is to reveal of geological, mineralogical
and geochemical properties of bauxite mineralization and find out economic
importance of this orebody in Bolkardag unit where is in Fakilar village
(Camliyayla-Mersin). The mineralization is deposited a half-regular, irregular
type in Bajocian-Santonian age limestone and dolomitic limestone (Camlik
form.) that belong to Aladag unit. According to the resistivity and IP
sections limestones were deposited in conformity with the NW-SE direction.
In study area, Jurassic-Cretaceous (Bajocian-Santonian) limestone-dolomitic
limestone that are including ore mineral, incompatible in the base with
Miocene (Burdigalian) age in interbedded conglomerate-sandstone-siltstone
and observed in the lateral and vertical transition with Miocene (Langhian)
age reef limestone.According to the oolitic-pisolitic mineralization XRD
results analysis; this mineralization were formed by diasporite, hematite,
limonite, goethite, lepidocrocite, rutile and kaolin type minerals. The average
ore has been identified as 63,8 % Al,Os, 4,9% SiO,, 13,42% Fe,O3, 2,6 %
TiO, from major and trace elements of bauxite examples, carbonates that
may be resources and terra-rossa. It was determined that Al203; 4.2, TiO,;
1.18, Fe,0s5; 1.92 times increase and CaO: 20.67, SiO,; 5.84 times decrease
in samples taken from terra-rossa- bauxite transition and bauxite. XREE
ranges from 430 to 580 ppm and this ratio is increasing with increase
quantity of La, Ce and Nd. Mineralization indicates strong lateralization in
the ternary diagram of SiO,- Al,O3-Fe,O3 and exhibits sedimentary origin in
ternary diagram of Cr- Ga-Zr.

Keywords: Bauxite, Aladag Unit, Fakilar/Mersin, lateralization
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KISLADAG ALTIN YATAGININ SIVI KAPANIM
KARAKTERISTIKLERI

Nurullah Hanilg:il, Giilcan Bozkayaz, David Banks®, Vsevolod
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Ozet: Kisladag (Esme-Usak) altin yatag Tiirkiye’de tespit edilen ilk
porfiri tip Au yatagidir. Altin cevherlesmesi, Usak bdlgesinde yaygin olarak
gozlenen Erken ve Geg¢ Tersiyer yash (17.29 my ve 12.15 my arasinda)
volkanik komplekse ait magmatik kayaclarla (Beydagi volkanikleri)iliskili
gelismistir. Cevherlesme, birbirini kesen kuvars siyenit-monzonit (IN-1),
siyenit-monzonit/kuvars siyenit-monzonit (IN-2/IN-2A) ve kuvars siyenit-
monzonit (IN-3) olarak tamimlanan intriizifler igerisinde gozlenmektedir
(Juras ve dig. 2010). Bu intriiziflerin Au igerikleri yashdan gence dogru,
Au>1.5 ppm (IN-1), Au<l ppm (IN-2/IN-2A) ve Au<0.5 ppm (IN-3)
seklinde azalmaktadir.Stvi  kapanim ¢aligmalar1  farkli  intriiziflerde
cevherlesme ile iliskili kuvars damarlarina ait kuvars mineralleri tizerinde
yapilmistir. Kuvars kristallerindeki birincil ve yalanci ikincil kapanimlar oda
sicakligindaki faz igeriklerine gére LV-tip (s1vi-gaz), VL-tip (gaz baskin), V-
tip (gaz), LVS-tip (sivi-gaz-kati) ve LVMS-tip (sivi-gaz-birden ¢ok
kati)seklinde smiflandirilmistir. IN-1 intriizifinde;ortalama 486°C’de (424-
520°C) gaz fazinda homojenlesen, diisiik tuzluluga (ort. %4.2 NaCl
esdegeri) sahip VL-tipi kapanimlar ile ortalama 385°C’de homojenlesen
yiiksek tuzluluga (>%35 NaCl esdegeri) sahip LVS/LVMS tipi kapanimlar
gbzlenmistir.IN-2 intriizifinde; ortalama 555°C’de (480-584°C) gaz fazinda
homojenlesen ve ortalama %17.8 NaCl esdegeri tuzluluga sahip VL-tip
kapanimlar ile ortalama 392°C’de (370-443°C) siv1 fazda homojenlesen ve
ortalama %18.2 NaCl esdegeri tuzluluga sahip LV-tip kapanimlar tespit
edilmigtir. IN-3 intriizifi ise; homojenlesme sicakligi >6000C’de gaz fazinda
olan diisiik tuzlulukta (ort. %4.3 NaCl esdegeri) ve CO2 igeren VL-tipi,
ortlama 465°C’de sivi fazda homojenlesen orta-yiiksek tuzlulukta (ort.
%28NaCl esdegeri) LV-tipi kapanimlar i¢ermektedir. Ayrica, IN-1 ve IN-
3’de ortalama 285°C’de s1v1 fazda homojnelesen diisiik tuzluga sahip (%5-
10 NaCl esdegeri) epitermal karakter sunan LV-tipi kapamimlar tespit
edilmigtir.Stvi kapanim verileri Kisladag Au yatagmin olusumunda etkin
olan ¢ozeltilerin porfiri tip yataklara 6zgii karakterler (6rnegin; Th>6000C,
(>35 %NaCl tuzluluk, faz fazinda homojnelesme) sergiledigi gibi ayni
zamanda daha disiik sicaklik ve tuzluluga sahip epitermal sistemleri
yansitan sivilarin da varligmm gostermektedir. Farkli karakterlerdeki bu
cozeltiler ve Au igeriginin intriizifin yasina gore giderek azalmasi, porfiri
sistemi takip eden bir epitermal sistemin oldugunu ve zamanla ¢ozeltilerin
geldigi kaynagin bazi metallerce azaldigini géstermektedir.

Anahtar Kelimeler: Sivi kapanimlar, porfiri tip, altin yatagi, Kisladag
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Abstract: The Kisladag Au deposit is the first porphyry type gold deposit
discovered in Turkey. Gold mineralization occurs within the magmatic rocks
(Beydag1 volcanics) related to Early to Late Tertiary (17.29 my and 12.15 my)
volcanics complexesthatareis widespread in theUsak region. Mineralization has
wasdeveloped in quartz syenite-monzonite (IN-1), syenite-monzonite/quartz syenite-
monzonite (IN-2/IN-2A) and quartz syenite-monzonite (IN-3) that are cross-cut one
eachanother (Juras et al. 2010).The Gold content of the intrusivesare decreasesing
from older to younger withas Au>1.5 ppm for IN-1, Au<l ppm for IN-2/IN-2A and
Au<0.5 ppm for IN-3.Fluid inclusion studies were conducted on the quartz minerals
that are associated withquartz veins belonging tofrom the different intrusives. The
fluid inclusions have been classified according to their phase content at room
temperature as LV-type (liquid-vapour), VL-type (vapour rich), V-type (vapour),
LVS-type (liquid-vapour-solid), and LVMS-type (liquid-vapour-multi-solid)
inclusions. Fluid inclusions in IN-1 represented, by VL-type inclusions,that is
homogenised at anavrg. 486°C (between 424 and 520°C) to the vapour phase with
low salinity (avrg. 4.2% NaCleqv.), and by LVS/LVMS-type inclusions that
homogenised at an avrg. 385°C to the liquid phase with high salinity (>35 % NaCl).
Fluid inclusions in IN-2, represented by VL-type inclusions,that is homogenised at
avrg. 555°C (between 480 and 584°C) to vapour phase with an avrg. 17.8%
NaCleqv. salinity, and by LV-type inclusions that homogenised at an avrg. 392°C
(between 370 and 443°C) to the liquid phase with an avrg. 18.2% NaCleqv.
salinity.Fluid inclusions in IN-3 represented by VL-type inclusions that is
homogenised at >6000C to the vapour phase with low salinity (avrg. 4.3%
NaCleqv.) salinity containing CO,, and by LV-type inclusions that homogenised at
an avrg. 465°C to the liquid phase with an avrg. 28 % NaCleqv. salinity.
Furthermore, in IN-1 and IN-3 includes fluid inclusions that homogenised at an
avrg. 285°C to the liquid phase with low salinity (5-10% NaCleqv.) represents fluids
that are more epithermal in character of the fluids.Fluid inclusion data indicate that
fluids responsible for formation of the Kisladag Au deposit show typical
characteristics of a porphyry regime (e.g., Th>600°C, salinity >35 %NaClegv.,
homogenisation to the vapour phase) withand also an epithermal regime that
havewith moderate to low homogenisation temperature and low salinity fluids. Both
these fluids of withdifferent character and progressively decreasing of gold content,
that isaccording relatedto the age of intrusives, indicates that repeated pulses of
fluids typical of porphyry systems werefollowed by a change to lower temperature
epithermal mineralization, and with a source reservoir thatiswas being depleted in
some critical metals.

Keywords: Fluid inclusions, porphyry type, Au deposit, Kisladag
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KARAKARTAL (KEMALIYE, ERZINCAN) PORFIRi AU-CU
MADENINDEKI K-SILIKAT ALTERASYON ZONUNUN
GELISIMINDE ROY OYNAYAN COZELTILERIN OZELLIKLERI
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Jeoloji Miih. Bol., KTU, Trabzon, Trabzon
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Ozet: Kemaliye (Erzincan) ilgesi Kabatas koyii yakinlarinda bulunanKarakartal
porfiri Au-Cu cevherlesmesi Sivas-Erzincan porfiri kusaginda yer alan ve birbirine
keserek yerlesen en az dort magmatik sokulum ile olusan Eosen yasli intriizif
kayaglarin biinyesinde yer almaktadir. Jeolojik, mineralojik ve hidrotermal
alterasyon g¢esitliligi bakimindan porfiri sistemlerin tipik &zelliklerini yansitan
cevherlesmede K-silikat alterasyon zonu ¢ok iyi gelismistir. Sistemin merkezinde
bulunan ve ozellikle kuvars damarlari boyunca ortoklaz ve biyotit olusumlartyla
karakteristik olan bu alterasyon zonu iizerinde gerceklestirilen caligmada, bu
alterasyonu olusturan ¢ozeltilerin dzellikleri sivi kapanim verileri ile belirlenmeye
calisilmistir. K-silikat alterasyon zonu iginde bir kag mm’den bir kag cm’ye kadar
degisen kalinlikta ve c¢ok degisken yonlerde gelisen kuvars damarlart sivi
kapanimlar agisindan son derece zengin olup,tek fazli (Tip I), iki fazli (Tip II) ve
cok fazli (Tip III) sivi kapanimlar ile ergiyik kapanimlar igermektedir.
Mikrotermometrik ~ ¢alismalar ~ Tip-Il  ve  Tip-Il kapanimlar {izerinde
gerceklestirilmistir. Tip II tiir kapanimlarin Stektik sicakliklar -22.2 ila -53.9°C, son
buz ergime sicakliklar1 sicaklhiklar1 -5 ila -33.6°C, homojenlesme sicaklhiklar1 ise
195.7 ila 368 °C arasinda degismektedir. Buna gore, bu tiir kapamimlari olusturan
cozeltide NaCl’e ilave KCl+CaCl,=MgCl,#FeCl, gibi tuz bilesenlerinin mecvut
oldugu vetuzlulugun %7.9-23.2 arasinda degistigi belirlenmistir. Tip III tiir
kapanimlar petrografik olarak tek tuzlu (Tip Illa), iki tuzlu (Tip IIIb), ii¢ tuzlu (Tip
IlIc), hem ¢ok tuzlu ve hem diger kati fazlar (siilfid, siilfat, oksit gibi) igeren (Tip
I11d) alt gruplara ayrilabilmektedir. Bunlardan ilk {i¢ alt gruptaki sivi kapanimlarda
Th sirastyla 400 — 840°C,380-840,420 °C -500 °C olarak olgiilmiistiir. Tip Illa igin
tuz (Tmhalit) ergimesi 470-600°C’de; Tip IIb’de ilk tuz (Tmsilvit ) ergimesi 125-
565°C’de, ikinci tuz (TmHalit) ergimesi 380-600 °C’de; Tip Illc’de ilk tuz (Tm? )
ergimesi 188,8-202 °C’de, ikinci tuz (TmSilvit) ergimesi 280-350 °C’de, iigiincii tuz
(TmHalit) ergimesi ise 505-550 °C’de gergeklesmistir. Buna gore tuzluluk
degerlerinin Tip Illa’y1 olusturan ¢dzeltiler icin %35-71 (NaCl esdegeri), Tiplllb’yi
olusturan c¢ozeltiler ig¢in %68-95 arasinda degistigi hesaplanmis; ancak ¢ok
kompleks tuz bilesimi nedeniyle Tip Illc i¢in bir tuzluluk hesabi yapilamamistir.
Raman, LA ICP-MS ve FE-SEM analizleri sonucunda,K-silikat alterasyon zonunda
bulunan tiim kapanim tiirlerinin olusumunda rol oynayan c¢ozeltinin Na ve K
bilesimli tuzlar bakimindan daha zengin oldugu, ancak bunlara ilave olarak 6nemli
miktarda Mg ve Ca da igerdigi ve Fe iceriginin Cu ve Mn’a gore daha baskin
oldugu; Na, K ve Mg’un Cl’lu (halit, silvit, MgCl,), Ca’un siilfat (anhidrit) ve
fosfath (apatit), Cu’in siilfidli (kalkopirit), Fe’in siilfid (pirit, kalkopirit) ve oksitli
(hematit, manyetit), Mn’in ise oksitli fazlardan geldigi belirlenmistir. Sonug olarak,
K-silikat alterasyon zonunun olusumuna yol agan ¢ézeltilerin tuz bakimindan asiri
doygun 380-<850 °C araliginda yiiksek sicaklikli ve s1§ ortamli (<3km) magmatik
bir ¢ozelti (tuzlu ergiyik?) oldugu belirlenmistir.

Anahtar Kelimeler: Karakartal, porfiri Au-Cu, Raman, LA ICP-MS, FE-SEM, sivi
kapanim, halit, silvit
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Abstract: Situated near Kabatag village (Kemaliye, Erzincan, Turkey), the
Karakartal porphyry Au-Cu deposit occurs within Eocene aged multi-phase cross-cutting
basic to intermediate intrusions belonging to the Sivas-Erzincan porphyry zone. With
characteristic features of porphyry systems with respect to geologic, petrographic and
hydrothermal alteration properties, the deposit has a well developed central K-silicate
alteration zone characterised by ortoclase and biotite occurences mainly alongside the
cross-cutting quartz veins of mm to cm scale. Based on studies of abundant fluid
inclusions from these quartz veins, this study aims at determining the properties of fluids
responsible for the formation of the quartz veins and K-silicate alteration zone in
association with them.Quartz veins are characterised by abundance of fluid inclusions of
different types including monophase- (Type 1), two-phase- (Type Il), multi-phase- (Type
I11) and melt inclusions. Microthermometric measurements were only possible on Type
Il and Type Il inclusions. Type Il inclusions have eutectic, final ice-melting and
homogenisation temperatures in the ranges of -22.2 to -53.9 °C,-5 to -33.6 °C, and 195.7
ila 368 °C, respectively, indicating that the fluid has a salinity in the range of %7.9-23.2
wt% NaCl eq. represented by salt componets such as KCl+CaCl#MgCl,£FeCl, in
addition to NaCl. Type Il inclusions can be further subdivided into groups of inclusions
with one salt phase (Type Illa), with two salt phases (Type IlIb), with three salt phases
(Type llic), and with more salts (>3, Type Ilid). All of these subtypes may also contain
varying amounts and numbers of other types of daughter phases. Th of the first three
subtypes were measured as 400 — 840°C,380-840,420 °C -500 °C, respectively. Salt
melting (Tmhalite) occurred at 470-600°C in Type Illa inclusions. In Type Illb, the first
salt (Tmsylvite ) melted at 125-565°C and the second one (TmHalite) at 380-600 °C. In
Type Ilic, melting temperatures of the first salt phase (unidentified, anhydrite or Ca-
salt?), the second one (sylvite) and the third one (halite) were measured as 190-202 °C,
280-350 °C, 505-550 °C, respectively. Based on these data, respective salinity values for
fluids of Type Illa and Type Il1b were calculated to vary in the ranges of 35 to 71% and
68 to 95% Na CI eqg. No salinity estimates could be made from the Type Ilic inclusions
due to their very complex compositions, since there is no code to make the calculation
for such complex inclusions.Raman, LA ICP-MS and FE-SEM studies indicate that the
fluids responsible for the formation of afore-mentioned types of fluid inclusions in the K-
siliacate alteration zone are more enriched in Na and K, but also contain significant
amounts of Mg and Ca, and that Fe content is more abundant than Cu and Mn. They also
put forward that Na, K and Mg are found as chlorides (halite, sylvite, MgCl,?, Ca as
sulphate (anydrite) and phosphate (apatite), Cu as sulphide (chalcopyrite), Fe as sulphide
(pyrite and chalcopyrite) and oxide (hematite and magnetite), and Mn as oxides.All of
these results can be used as lines of evidence to suggest that K-silicate alteration and
quartz veins in association with it formed at shollow depths (<3km) from high
temperature (380-<850 °C) salt-oversaturated magmatic fluids (or salt-melt?).

Keywords: Karakartal, porphyry Au-Cu, Raman, LA ICP-MS, FE-SEM, fluid
inclusions, halite, sylvite
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HACIOMERDERESI (BIGADIC, BALIKESIR)
POLIMETALIKMASIFSULFIDYATAGI:
ONCULVERILER

Oonur Ozgiir', Zennure Yildiz?, Zafer Aslan?, M.Selman Aydogan®,

Firuz Alizade'
1PolimetalMadencilik San. ve Tic. A.§. S6giit6ziiMah. 2176 Sk. Platin Tower IsMerkezi 06520 Ankara
2Balikesir Universitesi, JeolojiMiihendisligiBoliimii, 10100 Balikesir

Ozet:Haciomerderesi  (Bigadic, Balikesir) massif sulfide yatag,
Balikesirilinin yaklasik 100 km gilineydogusunda yer almaktadir. Bu yatak,
kuzeyde Tavsanli Zonu, giineyde Menderes Masifi ve Likya Naplari ile
smirlandirilan Afyon Zonu igerisinde bulunmaktadir. Afyon Zonu’na ait
Paleozoyik yasli temel kayaglar ortognays, sist, mikasist, fillit, amfibolit,
mermer, kuvarsit ve metariyolitten olugsmaktadir. Triyas yash kirintililar ve
Jura yash platform-tip kiregtaslari, metamorfitler tizerinde uyumsuz olarak
gozlenmektedir. Ust Kretase yasl ofiyolitler diger kayaclar: tektonik olarak
lizerlemektedir. Miyosen yasli Alagam granitleri, kendinden daha yash
kayaclar1 kesmektedir. Felsik karakterli volkanikler ve ignimbiritler(kalinlig
350m’nin iizerinde) sahanin c¢evresinde yaygin olarak gozlenmektedir.
Haci6merderesi massif sulfide cevherlesmesi, Afyon Zonu metamorfikleri
icerisinde birgok mercekten yapihidir. Sistlerdeki yaygin mineral birligi
aktinolittklorit+albit+epidot’dir. Bu sistler, yesilsist fasiyesi kosullarinda
metamorfizmaya  ugramustir.  Cevherlesmenin  tabaninda  kuvars
porfiroblastlar1 iceren Klorit-serizitsistler, tavaninda ise metariyolitler
gozlenmektedir. Cevherlesmenin kirintililar i¢ine sinjenetik olarak yerlestigi
ve cevher olusumu sonrasinda metamofizmaya ugradigi diisiiniilmektedir.
Klorit-Serizitsistler i¢inde yer alan cevherlesmeler, siilfit ve oksit tip (gosan)
olmak iizere ikiye ayrilmaktadir. Siilfit tip cevherlesme, massif siilfit ve
bantli-sa¢inimli cevher olmak tizere iki tiptir. Siilfit tip cevherlesmeler Au-
Ag-Cu-Zn-Pb-Bi bakimindan, oksit tip cevherlesmeler ise Au-Ag (£Pb-Bi-
As) acisindan zengindir. Siilfid tip cevherlesmelerin mineral parajenezi, pirit,
sfalerit, kovelin, fahlerz, galenit, kalkopirit ve manyetit’dir. Pirit ve
kalkopirit ana sulfide mineralleridir. Sfalerit, kovellin, fahlerz, galen ve
manyetit daha az gézlenen cevher mineralleridir. Oksit tip cevherlesme rengi
saridan kirmiuziya kadar degisen, yogun demiroksitli  “gosan” olarak
isimlendirilmis li¢ zonlar1 ile temsil edilmektedir. Bu tip cevherlesme Fe-
oksitli fazlardan (limonit>hematit>gétit) meydana gelmektedir. Sahada,
sondaj ¢alismalar: devam etmektedir.

Anahtar Kelimeler: Yesil sist fasiyesi, masif siilfid, gosan, Afyon Zonu,
Haci6merderesi

Bu ¢alisma, Polimetal Madencilik tarafindan desteklenmektedir.
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HACIOMERDERESI (BIGADIC, BALIKESIR) POLYMETALLIC
MASSIVE SULPHIDE DEPOSITS: A PRELIMINARY DATA

Onur Ozgiir', Zennure Yildiz?, Zafer Aslan?, M.Selman Aydogan®,

Firuz Alizade'
1Polimetal Madencilik San. ve Tic. A.S. Sogiitézii Mah. 2176 Sk. Platin Tower IsMerkezi 06520 Ankara
2Balikesir Universitesi, JeolojiMiihendisligiBolimii, 10100 Balikesir

Abstract: Haciomerderesi (Bigadi¢, Balikesir) massive sulphide
depositsare situated in approximately 100 km southestern part of Balikesir
city. This deposit is found in the Afyon Zone that is bordered by the
Menredes Massif-LycianNappes in the south and the Tavsanli Zone in the
north.Paleozoic aged basement rocks, representing the Afyon Zone,
composed mainly of orthogneiss, schist, micaschist, phillite, amphibolite,
quartzite and metarhyolite. Detrital rocks of Triassic age and Jurassic aged
platform-type limestones outcropps on the metamorphites. These rocks are
tectonically overlain by ophiolitic rocks of Upper Cretaceous age. Miocene
Alagam Granites cut oldest rocks. Felsic volcanics and ignimbirites (over
350 min thickness) are seen widespread region.Haciomerderesi massive
sulphide deposit composed of a number of ore lenseswithin the Afyon Zone
metamorphics. The common mineral assemblage in the schist is actinolite +
chlorite + albite + epidote. These schists metamorphosed in greenschist
facies metamorphic overprint. Althought quartz porphryoblast-bearing
chlorite-serisite schists are observed in the basement of mineralizations,
metarhyolites in uppermost parts. It is expected to be formed as syngenetic
originof mineralizations before regionally metamorphism.Mineralizations
are divided into two groups: 1) sulphide 2) oxide-type (gossan). Sulphide-
type mineralization is subdivided as massive sulphide and banded-
disseminated types. Of these, sulphide-type mineralizations are enriched
with Au-Ag-Cu-Zn-Pb-Bi though oxide-type ores with Au-Ag (+Pb-Bi-As).
Generally, mineral paragenesis of sulphide-type mineralizations comprise
pyrite,calcopyrite, sphalerite, covelline, fahlerz, galenite, and magnetite.
Pyrite and chalcopyrite are the dominant sulphide species with minor to
accessory sphalerite, covelline, fahlerz, galenite, and magnetite. Oxide-type
mineralizations, ranging from red to yellow in colour, are represented with
leach zones (gossan). These mineralizations are made up of Fe-oxide phases
(limonite>hematite>gothite). In this deposit, drilling studies have been
continued.

Keywords: Greenschist facies, massive sulphide, gossan, Afyon Zone,
Haciomerderesi

This study is supported by Polimetal Mining.
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TUM-KAYA LITOJEOKIMYASININ MADEN ARANMASINDA
ETKIN KULLANIMI: BIGA YARIMADASI’NDANORNEKLER,
KUZEYBATI TURKIYE

OzcanYigit
JeolojiMiihendisligiBoliimii, CanakkaleOnsekiz Mart Universitesi, Canakkale, 17020, Tiirkiye
E-posta: ozcanyigit@hotmail.com

Ozet: Coklu-iz element ve/veyamajor oksit jeokimya verileri birgok
maden arama projesinde iretilir. Cogu zaman bu veriler gok-degiskenli
istatistik ve jeoistatistik analizlerde mevcut ticari CBS ve istatistik
programlar1 yardimiyla degerlendirilir. Ancak, bu degerli tiim-kaya
litojeokimya verilerin bircok durumda arama projelerinde etkin kullanim
biraz smirli kalmakta yada hi¢ kullanilmamaktadir, 6zellikle mineralizasyon
ve alterasyon birlikteliklerinin karakterizasyonu, ornegin jenetik mineral
depozit tipleri. Maden aramasinin erken asamalarindaki en biiyiik
zorluklardan birisi takip-etme asamasindaki kaya-yonga, el, kanal ve hatta
sondaj kuyularmdan gelen numunelere ait jeokimya verilerinin islenerek
hedef sahalarin 6nceliklerinin belirlenmesidir. Bu ¢alismadaki litojeokimya
veri seti kuzeybati Tiirkiye’de bulunan Biga Yarimadasi’'ndan gelmektedir,
yazar tarafindan bolgesel metalojeni ¢alismasi sirasinda dretilmistir. Biga
Yarimadas1 Tetis Metalojenik Kusagi’ndaki verimli sektérlerden birini
olusturur ve yaygin mineralizasyon ve hidrotermal alterasyon zonlar1 igerir.
Baslica Eosen’den Miosen’e kadar degisen volkano-pliitonik komplekslerle
iliskili epitermal Au-Ag ve porfiri Cu-Au-Mo depozitler ve prospektler Biga
Yarimadasi’nin metalojenisine hakim olur. Bu c¢alisma tiim-kaya
litojeokimyasi ve CBS’nin molar-element oram, faktér analizi, izokon
plotlar1, zenginlesme-tiiketilme plotlari, degiskenlik plotlar1 ve alterasyon
indeksi kutu plotlarmi kullanarak mineral depozit ve/veya prospektlerinin
jenetik tiplerini ayirt etmek ve cevher kiitlesi vektdr etmek icin etkin
kullanimin1 gosterir. Her maden arama sirketi eger mevcut tiim-kaya
jeokimya verileri varsa bu calismadaki teknikleri kullanarak portfolyolarinda
bulunan bir bolge yada terreyne ait maden yataklarimin jenetik tip ve
stillerini verimli bir sekilde belirleyebilir. Ayrica, bu c¢alisma maden
aramaciya bolgesel calismalarda degerlendirdikleri maden yataklarmin ve
prospektlerinin dncelik ve 6nem sirasini belirlemede de yardimer olacaktir.

AnahtarKelimeler: Tiim-kaya jeokimyasi, alterasyonindeksi, molar
element orani, altin-bakirmineralizasyonu, Tetismetalojenisi
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EFFECTIVE USE OF WHOLE-ROCK LITHOGEOCHEMISTRY IN
MINERAL EXPLORATION: EXAMPLES FROM BIGA
PENINSULA, NORTHWESTERN TURKEY

Ozcan Yigit
Department of Geological Engineering, Canakkale Onsekiz Mart University, Canakkale 17020, Turkey
E-mail: ozcanyigit@hotmail.com

Abstract: Many mineral exploration programs have generated multi-
trace elements and/ormajor oxides geochemical data. Most of the time, these
data are used for multivariate statistical and geostatistical analyses using
easily available statistical and GIS software packages. However, effective
use of these valuable whole-rock lithogeochemical data in exploration
programs is somewhat limited or absent in many cases, especially
characterization ofmineralization andalteration assemblages, e.g., genetic
deposit types. One of the biggest challenges during the early stages of
exploration is to process the data coming from follow up rock-chip, grab and
channel or even drill-hole samples toprioritize selected targets. The
lithogeochemical datasetused in this study is from the Biga Peninsula in
northwestern Turkey, generated during a regional metallogeny study by the
author. A prolific sector in Tethyan Metallogenic Beltwith extensive
mineralized hydrothermal alteration zones, the Biga Peninsula isdominated
by epithermal Au-Ag and porphyry Cu-Au-Mo deposits and prospects,
mainly related to Eocene to Miocene volcano-plutonic complexes. This study
demonstrates effective use of whole-rock lithogeochemistry and GIS to
discriminategenetic type of the mineral deposits and/or prospects and vector
orebodiesusing molar element ratio, factor analysis, isocon plots,
enrichment-depletion plots, variability plots andalteration index box
plots.Any mineral exploration company using these techniques can
effectively determine genetic types and style of the mineral deposits or
prospects in their portfolio for a district or terrane if whole-rock
lithogeochemical data are available.This, furthermore, will help
explorationists to rank and prioritize evaluation of the deposits and prospects
in regional exploration programs.

Keywords: Whole-rock geochemistry, alteration index, molar element
ratio, gold-copper mineralization, Tethyan metallogeny
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TERZIALI ALTIN CEVHER OLUSUMUNUN JEOKIMYASAL
OZELLIKLERI

Ozgiir Sapanci’, Nezihi Kopriibasi’, Emin Ciftci® Ve Ufuk Demirel’
1Teck Madencilik, Ankara
2Kocaeli Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,Kocaeli
3istanbul Teknik Univeristesi, Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii,istanbul
4Kiiciikasya Madencilik, Ankara
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Ozet: Terziali altin cevher olusumu, Orta Anadolu’da Kirsehir il
merkezinin yaklasik olarak 20 km kuzeyinde bulunmaktadir. Cevher
olusumu, Cayagz1 Siyeniti ile kesilen metamorfik kayalarin igerisinde KB-
GD yonli Demirli bindirme zonu boyunca gelismistir. Demirli bindirme
zonunun kuzeyinde Permiyen yasli mermer ve kalk-gist ardalanmasi,
giineyinde ise Karbonifer yasli amfibolit, mika (biyotit ve muskovit) sist ve
kuvars-feldispatik gnays ile biyotit kuvarsit ve mermer mercekleri igeren
metamorfik kayalar bulunmaktadir. Altin olusumu 6zellikle metasedimenter
sist ve gnayslarm bulundugu tavan blogunda bulunurken, glimiis
zenginlesmesi mermer kontaklarinda yogunlagmaktadir. Cevher zonu GB’ya
yaklagik 80° ile dalan fay zonuna yerlesmis ve kaya orneklerinde 7.5 g/t’a
kadar altin degerleri icermektedir. Terziali cevherlesemesinin detay
jeokimyasal arama asamasinda 2339 kaya, 1826 toprak ve 15 tiim-kaya
ornegi alinmustir. Toprak orneklemesi KD-GB dogrultusu boyunca 50 m x
100 m gridler ile ana cevherli zon tiizerinden yapilmistir. Kiigiikasya
Madencilik tarafindan yiiriitilen arama faaliyetleri cevher zonunun
silislesme, kuvars damarlar1 ve breslerden ibaret oldugunu, ayrica cevher
olusumunun illit-serisit-silis alterayonu ile ¢evrelendigini ortaya koymustur.

Anahtar Kelimeler: Terziali Altin Cevher Olusumu, Orta Anadolu,
Tiirkiye.
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GEOCHEMICAL FEATURES OF THE TERZIALI GOLD
MINERALIZATION
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Abstract: The Terziali gold mineralization is located at 20 km northwest
of Kirgehir city center, Central Anatolia. Terziali gold mineralization
occurred along the NE-SW oriented Demirli thrust zone, and is hosted by a
sequence of metamorphic rocks that was intruded by the Cayagzi Syenite.
The metamorphic rocks consist of two compositionally distinct packages.
The northern part of the thrust zone is composed mainly of marble, whereas
the southern part consists of schist and gneiss of sedimentary origins,
containing amphibolites, micaceous (biotite and (or) muscovite) schist and
quartz-feldspathic gneiss, biotite quartzite, and minor marble horizons. Most
of the gold mineralization appears to be associated with metasedimentary
schist and gneiss in the hanging-wall, while significant silver lode is found at
marble contact. The mineralized zone that contains high grade gold up to 7.5
g/t, occurred in and along the thrust ramp that dips steeply about 80° to the
southwest. A total of 2339 rock, 1826 soil and 15 whole-rock samples were
collected from the Terziali occurrence. Soil sampling survey was conducted
on the NE-SW trends which are almost perpendicular to the silica veins.
Samples were collected on a 50x100 m spaced grid over the main
mineralized zone. Exploration activities that carried out by Kiigiikasya
Madencilik demonstrated that mineralized zone consists of quartz veins;
quartz replaced or silicified rocks, and breccia. In addition, mineralization is
encircled by illite-sericite-silicic alteration.

Keywords: Terziali Gold Property, Central Anatolia, Turkey.
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KAYMAZ (ESKISEHIR) ALTINYATAGI’NIN OLUSUMUNA AiT
MiKROTERMOMETRIK VE iZOTOPIiKVERILER

Ozlem Toygar', Hiiseyin Sendir, Halim Mutlu?, Mehmet

Demirbilek®

1Eskisehir Osmangazi Universitesi, Eskisehir (toygaro@ogu.edu.tr)
2Ankara Universitesi, Ankara
3Dumlupinar Universitesi, Kiitahya

Ozet: Eskisehir’in yaklasik 65 km giineydogusunda yer alan Kaymaz
altin yatag listvenitlere bagl olusmus orojenik tipte bir altin yatagidir. Altin
olusumu bdlgedeki yogun silislesme ile yakin iligki igerisindedir. Topkaya
Tepe, isaret Tepe ve Korpinar Tepe’de yaklasik KB-GD uzanimli listvenitler
yitksek Si0; ve Fe,0s, diisiik CaO ve MgOigerigi sergilemektedir. Au, Ag
ve gesitli metaller agisindan farkli oranlarda zenginlesen listvenitlerde, altin
ve giimiisiin diger iz elementlerle olan iliskileri bolgesel olarak degisiklik
gostermektedir.Kuvarslar iizerinde yiiriitiilen mikrotermometrik ¢aligmalara
gore Kaymaz altin yatagi 200°C-420°C arasinda degisen sicakliklarla ve
%3,9-9%9,6 arasinda degisen NaCl esdegeri tuzluluklarna goére epitermal-
mezotermal cevherlesme Ozelligi gostermektedir. Yatagin durayli izotop
jeokimyasina baklldlgmda,8348 degerleri sistemdeki kiikiirtiin  lokal
granitten Otiirii magmatik kokenli olabilecegini gostermektedir. Kuvarslar
iizerinde gerceklestirilen o 80 izotop c¢aligmalar1 ve hesaplanan o
180H20 degerleri, sistemi etkileyen birden fazla evreli hidrotermal
akiskanlarin varligi ve/veya kaynama siireci ile agiklanabilmektedir.

Anahtar Kelimeler: Kaymaz, Eskisehir, altin, durayli izotoplar, sivi
kapanim
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MICROTHERMOMETRIC AND ISOTOPIC DATA ON THE
KAYMAZ (ESKISEHIR) GOLD DEPOSIT
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3Dumlupinar University, Kutahya

Abstract: The Kaymaz gold deposit approximately 65 km southeast of
Eskisehir is an orogenic gold deposit which formed in association in
listwaenites. The gold occurences is closely related to silicification. NW-SE
extending listwaenites in Topkaya Hill, Isaret Hill and Korpinar Hill are
characterized by high SiO, and Fe;,O; low CaO and MgO contents.
Listwaenites are enriched in Au, Ag and several metals in varying levels
which are also variably correlated with other trace elements.According to
microthermometric data conducted on quartz samples, the temperature of
mineralization between 200°C-420°C and ve 3.9%-9.6% NaCl eq., Kaymaz
gold deposit is an epithermal-mezothermal type mineralization. &*S
compositions of pyrite samples show a magmatic source for sulfur in the
system probably originating from local granite intrusion. 0 compositions
of quartz samples and calculated §Oy,0 values at homogenization
temperatures indicate that boiling process and/or hydrothermal fluids
affected the system at more than one stagein the area.

Keywords: Kaymaz, Eskisehir, gold, stable isotopes, fluid inclusion
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GULEMAN OFIYOLITI iLE ILISKILI PODIFORM
KROMITITLERIN PETROLOJIK VE JEOKIMYASAL
OZELLIKLERI
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Ozet: Guleman ofiyoliti ile iliskili masif, sagimimli ve bantli yapidaki
kromititler ¢oklukla farkli kalinliklarda dunitik zarflar ile ¢evrelenmis olup,
tiketilmis harzburjitler igerisinde yer almaktadir. Ofiyolitik kromititlere ait
kromit kristallerinin Cr,O3 (46.70-62.66 %ag) ve Al,O3 (4.97-19.98 %ag.)
icerikleri genis bir aralik sunar ve iligkili Cr# [Cr/(Cr+Al] degerleri 0.61—
0.89 ve Mg# [Mg/(Mg+Fe*)] degerleri ise 0.56-0.72 arasinda degisir.
Kimyasal olarak Mg—kromit bilesiminde oldugu belirlenen kromit
kristallerinin  TiO, igerikleri 0.5 %ag.’tan diisiik olup, s6z konusu
kromititlerin  ofiyolitik  kokenli podiform  kromititler  olduklarimi
desteklemektedir.Guleman kromititleri ortag (Cr# = 60—70) ve yiiksek—Cr
(Cr# =>70) bilesimli olmak tizere iki kisma ayrilmakta olup, ortalama TiO,
icerikleri sirasiyla 0.28 %ag. ve 0.13 %ag.’tir. Ortag bilesimli kromititler, Sc
disinda iz element (Ni, Mn, Ti, V, Zn, Co ve Ga) konsantrasyonlari
bakimindan  yiiksek—Cr  bilesimli  kromititlere kiyasla daha ¢ok
zenginlesmistir. Tim kaya¢ toplam platin grubu element (PGE) igerikleri
44-255 ppb arasinda (ortalama 168 ppb) degismekte olup, aralarinda
belirgin bir fark olmamakla birlikte yiiksek—Cr bilesimli kromititler
(ortalama 175 ppb) ortac bilesimli kromititlere (ortalama 161 ppb) kiyasla
toplam PGE igerikleri bakimindan ¢ok hafif bir zenginlesme
sunarlar.Kromititlere ait Mg-kromit kristalleri, ¢oklukla birincil, kii¢iik
ebatli (< 30 um), 6z sekilli-yar1 6z sekilli, tek ya da ¢ok fazli yapida bulunan
platin grubu mineral (PGM), baz metal mineral (BMM) ve silikat
kapanimlari igerirler. Laurit ([(Ru,0s)S>)], erlicmanit ([(Os, Ru)S,)], irarsit
[(Ir,Rh)SAS)] ve Os—Ir alagimlari kromititlerde en yaygin gézlenen PGM’ler
olup, millerit (NiS) ve pentlandit (Fe,Ni)¢Sg tiiri mineraller ise BMM
fazlarini olusturmaktadir. Forsteritik olivin, Mg—kromit kristallerinde en bol
gozlenen silikat kapanimidir.Guleman ofiyolitik kromititlerine ait ana oksit
ve iz element bilesimleri ve kromitleri olusturan ilksel ergiyiklerin
hesaplanan bilegimlerinin yani sira PGE jeokimyas1 ve Mg—kromit kristalleri
bilinyesindeki birincil kapanimlara ait dokusal ve morfolojik 6zellikler, s6z
konusu kromititlerin bir yitim zonunda boninitik bir ergiyikten itibaren
olustuguna, bunun yanisira olusumlarinda farklilagma siireclerinin 6nemli bir
rol oynadigina isaret etmektedir.

Anahtar Kelimeler: Mg—kromit, platin grubu element, ana—iz element,
ada yay1, boninit

Bu calisma TUBITAK (109Y219#) tarafindan desteklenmistir.
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PETROLOGICAL AND GEOCHEMICAL INVESTIGATIONS ON
PODIFORM CHROMITITES FROM THE GULEMAN OPHIOLITE
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Abstract: Massive, disseminated and banded chromitites, surrounded by
various thicknesses of dunitic envelopes, are mostly found within the
depleted harzburgites of the mantle section from the Guleman ophiolite.
Chromite shows a wide range of Cr,O; (46.70-62.66 wt.%) and Al,O;
(4.97-19.98 wt.%) concentrations, and calculated Cr# [Cr/(Cr+Al] and Mg#
[Mg/(Mg+Fe2+)] wvalues vary between 0.61-0.89 and 0.56-0.72,
respectively. Chromite, chemically defined as Mg—chromite, has low TiO,
contents (< 0.5 %wt) and supports that these chromitites are ophiolitic in
origin.Guleman chromitites are divided into two compositional groups, such
as intermediate (Cr# = 60-70) and high—Cr (Cr# = >70) chromitites of which
the average TiO, contents are 0.28 wt.% and 0.13 wt.%, respectively. Except
for Sc, intermediate chromitites are more enriched in trace elements (Ni, Mn,
Ti, V, Zn, Co and Ga) contents compared to those of high-Cr chromitites.
The contents of platinum group element (PGE) in whole-rock range between
44 and 255 ppb (average 168 ppb), and the high—-Cr chromitites show a
slight enrichment in total PGE (average 175 ppb) compared to those of
intermediate ones (average 161 ppb). Mg-chromite grains in chromitites
contain mostly primary, small sized (<30 um), euhedral-subhedral in shape,
single or polyphase platinum group mineral (PGM), base metal mineral
(BMM) and silicate inclusions. Laurite ([(Ru,0s)S,)], erlichmanite ([(Os,
Ru)S,)], irarsite [(Ir,Rh)SAs)] and Os—Ir alloys are the most abundant PGM
detected in Mg-chromite crystals. Millerite (NiS) and pentlandite (Fe,Ni)¢Sg
represent the most common BMM phases whereas forsteritic olivine is found
as the most common of silicate inclusions.The major and trace element
composition of Mg-chromite in Guleman ophiolitic chromitites and the
calculated parental compositions of the melts that crystallize the chromitites,
as well as the PGE geochemistry and the textural and morphological
properties of the primary inclusions within the Mg—chromite grains suggest
that the chromitites were crystallized out of boninitic melt in supra
subduction environment. We suggest that differentiation process played an
important role in their formation.

Keywords: Mg-chromite, platinum group element, major—trace element,
island arc, boninite
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MINERALOGY AND GEOCHEMISTRY OF THE FIRST DISCOVER
MAGNESITE ROCKS BELT IN MA'RIB DISTRICT, NW YEMEN

Sa’ad Z. A. AL-MASHAIKIE
Dept. of Geology, Collage of Sciences, Baghdad Univ., Al-Jadriyah, Baghdad, IRAQ
geozakeel3@yahoo.com

Abstract: Pure magnesite mineral was firstly discovered and described
from intense metamorphic folded belt from Al-Thanyiah locality in Rub’Al-
Khali sector, northwest Yemen. The magnesite-metamorphic belt is
belonging to the Precambrian/Neoproterozoic age?, comprising thrust belt,
which is generally trending N-S direction.Magnesite mineral was identified
in an extended carbonate-metamorphic belt for several tens of kilometers c.
31 km and represented by six stratigraphic units. The thicknesses of pure
magnesite bearing units are variable cf. 20 to 60 m. Geochemical,
mineralogical and petrographical analysis show that the magnesite
concentrations in the stratigraphic units are ranging from 78% up to high
purity of 99.6% cf. 35 to 48.9% MgO, with minor dolomite and calcite
respectively. Little to rare content of Talc and Brucite were also recognized.
Two thick, productive and high purity magnesite beds attain 100 m thick c.
40 and 60 m, which reveals more than 95% MgCO; and considered of
economic value.The suggested origin of the magnesite rocks is coming from
high stress regional metamorphism associated with ultra-mafic intrusions c.
amphibolite and Herzburgite, and large quantities of hydrothermal solutions
rich in Mg?* through metasomatic process. These processes were carried out
several alteration phases to transform calcite to dolomite and later magnesite.

Keywords: magnesite, dolomite, metamorphic belt, Al-Thanyiah,
Yemen.
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~ GUNEY NEOTETISIN UST TRiYAS RIFTLESMESIYLE
ILISKILI VMS YATAKLARINDA iZOTOP CALISMALARI (GD
TURKIYE/ADIYAMAN BOLGESI)

Semiha ilhan®, Nail Yildirim?, Mustafa Akyl|d123, Burcu Goren®,

Cahit Dénmez’
1NigdeUniversitesi, JeolojiMiihendisligiBéliimii, NiGDE,
2TirkiyeMTA OrtaAnadolu 4. BolgeMiidiirliigii, MALATYA,
3Cukurova Universitesi, JeolojiMiihendisligiBoliimii, ADANA,
4Maden Tetkik AramaGenelMiidirligii , ANKARA
(e-mail: ilhansemiha@gmail.com)

Ozet: Bolgede izlenen VMS yataklar1 Alp-Himalaya orojenik sistemi
icerisinde 6nemli bir yere sahip olan Giliney Neotetisin, Ge¢ Triyas’taki
kitasal kirilma ve gelisen riftlesme ile olusmus Kogali Karmasigina ait
bazaltlar ile bunlarla iligkili derin deniz pelajik sedimanlar1 igerisinde yeralir.
Bu bazaltlar; kabuksal kirlenme ve/veya fraksiyonlanmanin etkisi ile
olusmus E-MORB tipi manto kaynakli kayaglar ve Okyanus Adasi
Bazaltlardir. Cevherlesmeler farkli alanlarda izlenen, deniz tabam
oksidasyon lriinii olan gossan (proksimal) ile siilfit bresi (proksimal), siilfit
kumtasi (distal), ve stokvork cevher yapisiyla kendine 6zgii bir fasiyes sunar.
Cevher mineral birlikteligi massif ve stokvork cevherde benzer olup pirit,
kalkopirit, sfalerit, pirotin ve bornit birincil cevher mineralleri olup; idait,
dijenit, spekiilarit, kalkozin, kovellin, fahlerzile hematit, gotit ve limonit
oksidasyon zonunda gelisen ikincil minerallerdir. Cevher minerallerinin
olusumunu saglayan hidrotermal ¢ozeltiler igindeki kiikiirtiin; pirit-kalkporit
minerallerine ait 8*S izotop analizleri (%o 0,03—%o 7,6)sonucunda magmatic
kokenliolduklaribelirlenmistir.  Ayricaizotopgalismalari,  pirit-kalkopirit
mineral ¢ifti arasinda izotopik dengenin saglandigini ve bu minerallerin
olusum sicakligimin 355 °C-401 °C arasinda degistigi belirlenmistir.
Cevherlesmelerin tavan kayaci konumundaki bazaltlarda yapilan ®’Sr/%°Sr
izotop analizlerinde degerlerin 0,703-0,706 araliginda oldugu E-MORB ve
OIB bilesimli olduklar1 belirlenmistir Ki bu durum bazaltlarin jeokimyasal
ozellikleriyle ilgili calismalarla da uyum igindedir. *°Pb/**Pb ve?Pb/***Pb
izotopsal genig bir aralikta degisiyor olmasi Pb’un farkli kaynaklardan
tirediginin gostergesi olmakla birlikte Pb’un, hem kabuk hem de manto
kokenli oldugu belirlenmistir. Cevherlesmeler ve yan kayak ornekleri
tizerinde yapilan izotop analizleri, riftlesme riinii olan ve yavas yayilan
okyanus ortast sirt ortamlarindaki VMS yataklariyla  benzerlik
gostermektedir.

Anahtar Kelimeler: Bazalt, izotop, rift, VMS, GD Tiirkiye.
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ISOTOPIC STUDIES IN THE VMS DEPOSITS RELATED THE
UPPER TRIASSIC OF SOUTH NEOTETHYS (SE TURKEY /
ADIYAMAN REGION)

Semiha ilhan®, Nail Yildirnm?, Mustafa Akyildiz3, Burcu Goren®,

Cahit Dénmez’

INigde University, Geology Engineering Department, NIGDE,
2Geology Survey, Central Anatolia. Disrict, MALATYA,
3Cukurova University, Geology Engineering Department, ADANA,
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(e-mail: ilhansemiha@gmail.com)

Abstract:VMS deposits in the region is located basalts in Kogali
Complex that formed by continental breaking and rifting in the Late Triassic
in age of theSouth Neotethys which has an important place within the
Alpine-Himalayan orogenic system and related in pelagic sediments.These
basalts; crustal contamination and/or fractionation was caused by the effect
of E-MORB-type sourced mantle and Ocean Island Basalt. Mineralization
observed in different areas presents unique structure with gossan (proximal)
of product seabed oxidation, sulphide breccia (proximal), sulphite sandstone
(distal), and stockwork ore.The ore mineral assemblages of massive and
stockwork ores similar and consist of primary pyrite, chalcopyrite,
sphalerite, bornite, pyrrhotite, specularite, chalcocite, covellite, tetrahedrite
with hematite, goethite and limonite are secondary minerals growing in
oxidation zones.The sulfur in the hydrothermal solutions which supply of ore
formation has a magmatic affinity according to the §*'S isotope analyses(%o
0,03 — %o 7,6) belonging topyrite-chalcopyrite.In addition, isotopic analysis
results indicates that achieved pyrite-chalcopyrite isotopic equilibrium and
these minerals is determined that the temperature range between 355 °C -401
%C.Accordingto ®’Sr / ®Sr isotope analysis at basalts in position host rock of
mineralizations ,in which the values are in the .703-.706 range, basalt
determined E-MORB and OIB composition that this case in full harmony
with studies the geochemistry characteristic of basalt. Pb is derived from
different sources due to®*Pb/®*Pb and 2*°Pb/®*Pb isotope release a
widerange of changing, Pb was determined to have originated from both
crust and mantle as well. Mineralization and host rocks isotope analysis
shows that this study is similar VMS deposits products with rifting and slow
spreading mid-ocean ridges.

Keywords: Basalt, isotope, rift, VMS, SE Turkey.
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ATTEPE BOLGESINDEKI PREKAMBRIYEN YASLI DEMIR
YATAKLARININ OKSIJEN VE CARBON iZOTOP JEOKIMYASI
(KAYSERI-ADANA HAVZASI, TURKIYE)
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Serdar Keskin™“ve Taner UNLU
IMTA Dogu Karadeniz Bolge Miidiirliigii, 61010, Trabzon (serdar.keskin@mta.gov.tr)
2Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06100, Ankara

Ozet: Bu calisma, Dogu Toroslar’in batisinda yer alan Attepe ve
civarindaki demir yataklarindan alinan siderit 6rneklerindeki Karbon (C) ve
Oksijen (O) izotop caligsmalarini kapsamaktadir. Caligma alaninda gozlenen
ana litostratigrafik birimler, Geyikdag: allokton birligine ait Prekambriyen-
Alt Kambriyen yash Emirgazi, Alt Kambriyen yash Zabuk, Orta-Ust
Kambriyen yashi Degirmentas, Ordovisyen yasli Armutlu formasyonlar ile
Gorbiyes para-otokton birimine ait Jura-Kretase yashi Kizlarsekisi
formasyonudur. Birincil demir olusumlari, Emirgazi Formasyonu igerisinde
yeralan bitlimlii metapelitik kayaglar ile uyumlu syn-sedimanter olusumlu
sideritlerden olusur. Siderit 6rneklerinin 820 ve 8"3C degerleri, bir gaz-orami
kiitle spektrometrisine (Finnigan MAT 252) bagl otomatik bir karbonat
hazirlayicist (Kiel-III) kullanilarak Ol¢iilmiistiir. Toz numuneler 70°C'de
vakum altinda kurutulmus fosforik asit ile reaksiyona sokulmustur. Izotop
orani Ol¢iimii, NBS-18 ve NBS-19’un tekrarlanan Slglimlere dayali olarak
(hassasiyet 80 igin £ 0.10 %o ve 8"°C (1 sigma) icin +£0.08 %o) kalibre
edilmektedir. Sideritlerdeki 8"*C degerleri -6.57 %o ile -7.94 %o ve -0.71%o
ile -1.62 %o arasinda, 50 degerleri ise -9.95 %o ile -12.03 %o arasindadr.
Siderit 6rneklerinden elde edilen 8*C ve 8'0 izotop sonuglarma gore;
birincil kékenli demir cevherlesmeleri, diyajenetik veya syn-sedimanter
siderit olusumlarmi, ikincil kdkenli gec-evre demir cevherlesmelerimiz ise
demirce-zengin hidrotermal kokeni ve Mn-Mg siderit olusumlarim
gostermektedir. Birincil kokenli siderit cevherlesmeleri igindeki volkanik
kokenli minerallerin varligi, bu demir olusumlarinin bu zamanda bir
volkanik aktiviteyle iliskili olabilecegini ortaya koymaktadir.

Anahtar Kelimeler: Demir yatag, Izotop, Siderit, Prekambriyen,
Emirgazi Formasyonu.
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OXYGEN AND CARBON ISOTOPE GEOCHEMISRY OF THE
PRECAMBRIAN IRON DEPOSITS IN ATTEPE REGION
(KAYSERI-ADANA BASIN, TURKEY)
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2Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06100, Ankara

Abstract: This study includes Carbon (C) and Oxygen (O) isotope
studies in the siderite samples taken from iron deposits in Attepe and its
surrounding area, located on the western part of Eastern Taurus. The main
lithostratigraphic units exposed in the study area are; Precambrian-Early
Cambrian Emirgazi, Early Cambrian Zabuk, Middle-Late Cambrian
Degirmentag and Ordovisian Armutlu formations belonging to Geyikdagi
allochthonous unit, and Jurassic-Cretaceous aged Kizlarsekisi formation
belonging to Goérbiyesdagi para-autochthonous unit.The primary iron-
formations are derived from syn-sedimentary siderites comformable with
bituminous metapelitic rocks of Emirgazi Formation. %0 and & **C values
of siderite samples were measured using an automated carbonate preparation
device (KIEL-III) coupled to a gas-ratio mass spectrometer (Finnigan MAT
252). Powdered samples were reacted with dehydrated phosphoric acid
under vacuum at 70°C. The isotope ratio measurement is calibrated based on
repeated measurements of NBS-19 and NBS-18 and (precision is £ 0.10 %o
for & °0 and (1 sigma) +0.08%o for & *C). The 5'°C values of siderites range
from -6.57 %o to -7.94 %o, and from -0.71%o to -1.62 %o, and of the §'°0
values between -9.95 %o and -12.03 %o. According to & **0 and & *C isotope
results obtained from siderite samples; the primary origins of iron
mineralizations show the diagenetic or syn-sedimentary siderite formations,
and late-stages of secondary iron mineralizations show the iron-rich
hydrothermal origin and Mn-Mg siderite occurences. The presence of
mineralization of volcanic origin in the primary siderite mineralizations
present the volcanic activity may be related to these iron- formations in this
time.

Keywords: Iron deposit, Isotope, Siderite, Precambrian, Emirgazi
Formation.
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ADANA SEHIR MERKEZI VE CEVRESINDEKI TOPRAKLARIN
AGIR METAL KIRLILIGININ SAPTANMASI

Can Ekin Yildiz', Mustafa Akyildiz', Burcu Karatas'
1Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, 01130 Balcali, ADANA
canekin3@gmail.com

Ozet: Calisma alan1 Adana ili merkez ve yakin cevresini kapsamakta
olup, temeli Paleozoyik ve Mesozoyik yash kirmntili ve karbonath otokton
birimleri ile bolgeye Ust Maastrihtiyen ve sonrasinda tektonik olarak
yerlesen allokton konumlu ofiyolitik kayalardan olusan Adana Baseni
icerisinde yer almaktadir.Adana Baseni’nin en {ist Neojen birimi olarak
ayrilan ve baslica cakiltasi, ¢akilli kumtasi, kumtasi, silttasi, kiltasi ve
camurtagindan olusan Handere Formasyonu inceleme alani icerisinde genis
alanlarda yiizlek vermektedir.Adana sehir merkezi ve ¢evresi yogun
yerlesim, sanayi ve tarimsal faaaliyetlerin bulundugu alandir. Bu nedenle
toprak ornekleri ilizerinde agir metal igeriklerinin arastirilmasi amaglanmustir.
Belirlenen lokasyonlardan toprak numuneleri alinmig ve agir metal
konsantrasyonlar1 Atomik Absorbsiyon Spektrometre cihazi ile tespit
edilmistir. Elde edilen degerler ¢esitli standartlar ile karsilastirilmistir. Bu
karsilastirmaya gore 104,60-216,40 arasinda degisen Ni degerleri tim
orneklerde standartlarin tizerinde ¢ikmustir. 14,89-78,50 arasinda degisen Cu
degerleri ise bazi orneklerde standartlarin tizerinde bulunmustur.Ni ve Cu
degerlerinin standartlarin  {izerinde olmasinin, secilen lokasyonlarin
havaalani, sanayi, at6lye, tamirhane gibi is sahalarimin yakinmnda bulunmasi
nedeniyle oldugu sonucuna varilmistir.Bu ¢alismada elde edilen tiim veriler
bir Cografi Bilgi Sistemi (C.B.S.) veritabanina aktarilarak gesitli dagilim
haritalar1 olusturulmustur.

Anahtar Kelimeler: Adana Baseni, Toprak, Agir Metal Kirliligi, AAS,
CBS.
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DETERMINATION OF HEAVY METAL POLLUTION IN
ADANA CITY CENTER AND THE SURROUNDING SOILS
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Abstract: The study area in the Adana Basin covers Adana city center
and the near surroundings. The basement of the basin is made up of
Paleozoic and Mesozoic aged clastic and carbonate autochthonous units and
allochthonous ophiolitic rocks from the Upper Maestrichtian, that were
brought to the area by tectonic movements.The uppermost Neogene unit of
the Adana Basin is composed mainly of gravel, gravelly sandstone,
sandstone, siltstone, claystone and mudstone of the Handere Formation and
outcrops over wide areas.Adana city center and the surroundings are heavily
populated and are home tomany industrial and agricultural activities. For this
reason, the aim of the study is an investigation into the heavy metal content
of soil samples. Soil samples were collected from specified locations and
heavy metal concentrations were measured with an Atomic Absorption
Spectrometer (AAS). The results were compared to various standards.
According to these comparisons, Ni values range between 104.60 and 216.40
and are all above the standards. Cu values, ranging from 14.89 to 78.50, are
above the standards in some samples.The reason that Ni and Cu values are
above the standard values is thought to be that the specified locations were
near the airport, industrial area, workshops, garages, and other work
areas.All the results of this study were transferred to a Geographic
Information System, (GIS) and various distribution maps were made.

Keywords: Adana Basin, Soil, Heavy Metal Pollution, AAS, GIS
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TERK EDILMi$ KOMUR SAHALARININ YUZEY VE YERALTI
SULARINA ETKIiSI, EDIRKOY SAHASI, SARAY-TEKIRDAG

Cemile Erarslan veYiiksel Orgiin
Ystanbul Teknik UniversitesiMadenFakiiltesiJeolojiMiihendisligiBéliimii, Istanbul
erarslanc@itu.edu.tr

Ozet: Trakya Havzas’'min en onemli komiir sahalarindan biri olan
Edirkdy sahasinda (Saray-Tekirdag) komiir {iiretimine 1970’li yillarda
baslanmustir. Halen aktif olarak isletilmekte olan sahada komiir {iretimi
tamamlanmig alanlarda yapay goletler olugsmustur. Calismanin amaci
Edirkdy komiir sahasindaki komiir tiretimi tamamlanmig sahalarin yiizey ve
yeraltt sularma olas1 etkisinin arastirilmasidir. Bu amacla sahada kurak
(Agustos, 2014) ve yagish (Nisan, 2015) dénemde arazide 6l¢timler (pH, Eh,
EC, tuzluluk, ¢oziinmiis oksijen ve alkalinite) yapilmis; sularm anyon,
katyon ve iz element igeriklerinin belirlenmesi i¢in sahadan o6rnekler
almmustir. Yapilan ¢alismalar sonucu Edirkdy sahasinda goletlerin pH ve EC
degerlerinin kurak donemde sirasiyla 7,75-8,2 ve 2920-5090 uS/cm
araliginda; yagisli donemde ise 7,9-8,22 ve 2390-3910 pS/cm araliginda
degistigi gozlenmistir. Yeralt1 sularinda ise bu degerler sirasiyla kurak
donemde 6,84-8,59 ve 191-2610 uS/cm; yagisli donemde 6,92-8,26 ve 462-
3180 uS/cm araliginda degismektedir. Yeraltt sularimin EC degerlerinin
komiir sahasindan uzaklastikca dastigii  goriilmiistiir.  Sularda saglik
acisindan risk teskil eden elementler (As, B, Cd, Cr, Cu, Hg, Mn, Ni, Pb, Se,
Th, U, V vb.) ICP-MS yontemi ile analiz edilmistir. Goélet sularinda As
(<3000ppb), Cd (<700ppb), Cr (<300ppb), Cu (<80ppb), Ni (<300ppb) ve
Pb (<4000ppb) basta olmak iizere saglik acgisindan risk teskil eden
elementler dedeksiyon limitini asmustir. Icme ve kullanma amacli olarak
kullanilan yeralt1 sularinda ise As (<0,5-16ppb araliginda), B (59-617ppb
araliginda), Ba (32,84-260ppb araliginda), Cr (1,3-10,1ppb arliginda), Cu
(0,5-7,7ppb araliginda), Ni (<0,2-9,7ppb araliginda)ve U(0,8-6,4ppb
araliginda) elementlerinin WHO ve EPA tarafindan belirtilen igme suyu
limit  degerlerini astigi  goriilmiis Olup; sularmin iz element
konsantrasyonlarinin komiir sahasindan uzaklastikca diistiigii
gozlemlenmistir.  Caligmadan elde edilen tim  veriler birlikte
degerlendirilerek Edirkdy komiir sahasmin yiizey ve yeralti sularma olast
cevresel etkileri ele alinip tartisilacaktir.

Anahtar Kelimeler: Komiirsahasi, golet, yeraltisuyu, Edirkdy, Trakya
Havzasi
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IMPACT OF THE ABANDONED COAL FIELDS ON THE
SURFACE AND GROUNDWATER, EDIRKOY COAL MINE
FIELDS, SARAY-TEKIRDAG

Cemile Erarslan and Yiiksel Orgiin
Ystanbul Technical University Faculty of Mines Geological Engineering Department, istanbul
erarslanc@itu.edu.tr

Abstract: The coal production in the Edirkdy coal mines (Saray-
Tekirdag) has been started at 1970s. The coal mines production is finished
some part of this area and also the coal mines are still active. There are some
artificial lakes have been occurred in the abandoned coal area. The aim of
this study is researching the effects of abandoned coal fields on surface and
groundwater. For this purpose the in-situ measurements (pH, Eh, EC,
salinity, dissolved oxygen and alkalinity) were done in dry (August, 2014 )
and wet ( April, 2015) seasons at the surface and groundwater. The surface
and groundwater were collected for anion, cation and trace element analysis.
In the surface waters pH and EC values range from 7,75-8,2 and 2920-5090
uS/cm in dry season; 7,9-8,22 and 2390-3910 pS/cm in wet season,
respectively. In the groundwater these values range from 6,84-8,59 and 191-
2610 uS/cm in dry season; 6,92-8,26 and 462-3180 uS/cm in wet season,
respectively. The EC values are lower out of the coal mines. The potentially
harmful elements (As, B, Cd, Cr, Cu, Hg, Mn, Ni, Pb, Se, Th, U, V etc.)
were analyzed by ICP-MS method. The As (<3000ppb), Cd (<700ppb), Cr
(<300ppb), Cu (<80ppb), Ni (<300ppb) and Pb (<4000ppb) are up to the
detection limits in the surface waters. The groundwater’s As (<0,5-16ppb),
B (59-617ppb), Ba (32,84-260ppb), Cr (1,3-10,1ppb), Cu (0,5-7,7ppb Ni
(<0,2-9,7ppb) and U (0,8-6,4ppb) values are above from WHO’s and EPA’s
drinking water standards. The trace element concentrations of the
groundwater are lower out of the coal mines. The whole data will be
evaluated for Edirkdy coal mines effect on surface and groundwater,
together.

Keywords: Coal mines, artificial lake, groundwater, Edirkdy, Thrace
Basin
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BALYA, BALIKESIR TERKEDILMIS Pb-Zn MADENININ
CEVRESEL ETKILERI
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Ozet: Madencilik ve cevher hazirlama faaliyetleri oldukg¢a yiiksek
miktarlarda olusabilen atik malzemenin agiga ¢ikmasina yol agmaktadir. Bu
atiklarin bertarafinin fiziksel ve kimyasal ozelliklerine uygun olarak
yaptlmamasi  durumunda  oldukg¢a ciddi c¢evresel etkiler ile
karsilagilabilmektedir. Bu ¢evresel etkilerden biri galen, pirit, kalkopirit gibi
silfirlii minerallerin varhiginda ortaya cikabilen Asit Kaya (Maden)
Drenajidir (AKD/AMD). S6z konusu minerallerin su ve hava ile etkilesimi
siilfiirik asit olusumuna sebep vermektedir ve kontrolsiiz sartlar altinda
siilfiirik asit atik malzeme igerisindeki bakir, kursun, civa gibi agir metalleri
¢ozebilmekte ve ¢evresel ortamda hareketli hale getirebilmektedir. Ortamda
bulunan bakteriyel aktiviteler ile prosesin hizlanmasi da s6z konusudur. Asit
Maden Drenajinin birincil etkisi olan su kirliligi ise ekolojik ve ¢evresel
sorunlara yol agabilmektedir.Bu ¢alismada, Balikesir Balya'da bulunan terk
edilmis Pb-Zn madeninin potansiyel ¢evresel etkileri incelenmistir. Terk
edilmis alanda bulunan pasa atiklar1 bolgesinden iki 6rnek Agustos, 2015
tarihinde alinmistir. Toplam agir metal (Pb, Zn, Cu, Fe, Al, As, Se, Mn, Cd)
miktarlari ile bunlarin ortamdaki hareketliligi EPA 1310 ve EPA 1312 deney
prosediirleri geregince arastirilmistir. Orneklerin siilfiir icerikleri %7,4 ve %
10,25 olarak bulunmus olup, organik madde igerigi %9,12 ve % 3,49 ve su
icerigi de %8.,85 ve %2,68 olarak hesaplanmustir. Sonuglar en hareketli
metalin Cd oldugunu ve toplam Cd miktarmin %50,41'inin zay1f asidik olan
ortamda hareketli halde bulundugunu goéstermektedir. Bu durumun ortaya
cikmas1 ortamda bulunan mineral ve metaller ile organik madde igerigi ile
ortama ait pH & Eh degerleri ile iligkilidir.

Anahtar Kelimeler: Asit Maden Drenaji, Maden Atiklari, Cevresel
Kirlilik, Pb-Zn Madeni
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ENVIRONMENTAL IMPACTS OF ABANDONED Pb-Zn MINE IN
BALYA, BALIKESIR

Ece Sirin', Esra Orucoglu™*
Ystanbul Teknik Universitesi, Maden Fakiiltesi, 34469, Maslak-istanbul, Tiirkiye
?BRGM, French Geological Survey , 45000, Orléans, France
sirinece@gmail.com

Abstract: Mining and mineral processing operations produce large
amounts of waste material which can be none-economic ores and rocks,
mineral processing wastes or tailings. These wastes may cause Serious
environmental impacts, if they are not disposed of properly according to
their physical and chemical characteristics. Acid Rock (Mine) Drainage
(ARD/AMD) is one of these environmental impacts and may occur in
existence of sulphuric minerals likegalena, pyrite, chalcopyrite in mines.
Their exposure to water and aircause sulphuric acid formation and under
uncontrolled conditions this sulphuric acid can dissolve heavy metals such as
copper, lead, mercury in the waste material and mobilise them in the
environment, where bacterial activity may accelerate the process. The
primary impact of the ARD, water pollution, is leading to ecological and
environmental concerns.In this study, the potential environmental impacts of
the abandoned Pb-Zn mine in Balya, Balikesir, Turkey was examined. Two
samples were collected from the spoil dump site on August, 2015. Total
heavy metals and mobility behavior of the metals (Pb, Zn, Cu, Fe, Al, As,
Se, Mn, Cd) were investigated according to EPA 1310 and EPA 1312
procedures. The sulphur content of these samples was found as 7.4% and
10.25%, the organic matter content was found as 9.12% and 3.49% and the
moisture content was found as 8.85% and 2.68% respectively. Results show
that Cd had the maximum mobility and 50.41% of the total Cd leaked at
slightly acidic conditions. This might be related to the available minerals,
existing metals, organic matter content and pH & Eh of the medium.

Keywords: Acid Mine Drainage, Mine Waste, Environmental Pollution,
Pb-Zn Mine
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ESPiYE BOLGESI (GIRESUN, KD TURKIYE) VOLKANOJENIK
MASIF SULFIT YATAKLARI CEVRESINDEKiI CURUFLARIN KiMYASI,
MINERALOJISi ve CEVRESEL ETKIiLERI

Emine Selva Saglam ve Migra¢ Ak¢ay
Karadeniz Teknik Universitesi, Jeoloji Mithendisligi Boliimii, 61080 Trabzon
ssaglam@ktu.edu.tr akcay@ktu.edu.tr

Ozet: Espiye yoresi (Giresun) Dogu Karadeniz Bolgesinde Kuroko tip masif
siilfit maden yataklarmin en yogun oldugu bdlgelerden biridir. Bu madenlerin
(Lahanos, Killik, Kizilkaya, Karaerik, Agalik ve Karilar) cevresinde o6nemli
hacimlere erisen ciiruf yiginlar1 yer almaktadir. Bu caligmada, tiim bu maden
isletmeleri cevresinde yer alan ciiruflarin kimyasal ve mineralojik bilesimleri
incelenerek, potansiyel g¢evresel etkileri ortaya konulmaya calisilacaktir.Ciiruf
ornekleri baglica SiO, (% 20.53- % 26.71), Fe,O; (% 50.24- % 66.53), Al,O; (%
1.84- 7.23) ve CaO (% 0.21- % 3.69) igermektedir. Bu dort oksitin genel bilesim
icindeki toplam agirhigr %77.52-%92.26 arasinda degismektedir. Bu ana oksitlere
ilave olarak ciiruflarda énemli oranlarda S (%0.76- %5.05), Ba (% 2.48- % >5), Cu
(% 0.31- % >1), Zn (% 0.18- %>1) ve Pb (% 0.02- %>1) da bulunmaktadir. Bu
elementler baslica silikat, oksit, siilflir mineralleri ile metalik alagimlarin yapisinda
yer almaktadir. Farkli maden sahalarini temsil eden ciiruf 6rnekleri genel olarak
benzer bir kimyasal bilesime sahiptir. FeO-Al,03-SiO, ve CaO-FeO-SiO, iiggen
diyagramlarindaki dagilimlari, tim ciruf olusturma islemlerinin (ergitme
sicakligmin) yaklagik 1200°C oldugunu gostermektedir.Baslica silikatlar, oksitler ve
stilfidlerden olusan ciiruflarda ana silikath faz fayalittir. Andremeyerit, selsiyan ve
simrit diger silikatli fazlardir. Dendritik olusumlu wiistit basta olmak {izere manyetit,
titanomanyetit, gotit- lepidokrozit, hematit, limonit ve kuprit ciiruflarda belirlenen
oksitli minerallerdir. Genel olarak daha az oranda olsa da, silikat ve oksitlerin
yanisira tim ciiruflarda c¢ok farkli siilfiirlii bilesenler bulunmaktadir. Siilfiirli
bilesenler bornit, idayit, kalkopirit, kovellin ve pirotin ile daha az miktarda galen,
sfalerit ve pirit igermektedir. Nabit altin ve nabit bakir baz1 sahalarda iz olarak
gozlenmektedir.Buna gore, tim sahalardan elde edilen ciiruf 6rneklerinde bazi
bilesimsel farkliliklar belirlenmistir. Fayalit Karaerik sahasinda, andremeyerit
Karilar ve Agalik sahalarinda, selsiyan Killik sahasinda en baskin mineraldir.
Lahanos, Kizilkaya ve Killik sahalarinda en baskin bilesen ise wiistittir. Beklendigi
tizere hig¢ bir sahada siilfidler baskin mineral degildir. Ancak yer yer 6nemli oranlara
ulasabilmektedirler. Yoredeki tiim maden isletmeleri ¢evresinde 6nemli yiginlar
olusturan ciiruflar yillardan beri atmosferik kosullar altinda oksitlenmekte ve asit
maden drenaji olusumuna katki yapmaktadir. Her ne kadar ¢ok yogun siilfid
icerikleri olmasa da, ciiruf yiginlar1 i¢inde ve yiizeylerinde olustugu belirlenmis olan
kalkantit, bonatit, halotrikit, jarosit, gotit ve brokantit gibi ikincil mineraller
ciiruflarin asit maden drenaji olusturma kapasitelerinin oldugunu gostermektedir.
Sertlik ve dayanikliliklari nedeniyle, o6zellikle yol 1slah c¢alismalarinda yiizey
malzemesi olarak kullanilan ciiruflar, su-kayag etkilesimiyle gelisen oksidasyona
bagli olarak agir metallerin ¢evreye yayilmasma katki yapmaktadir. Bu baglamda
caligtlan tiim sahalar arasmmda hacim bakimindan en fazla ciiruf yiginina sahip
olmast dolayisiyla Karaerik sahasi ciiruflarin varligmdan en yogun etkilenen maden
isletmesidir.

Anahtar Kelimeler: Espiye, Karaerik, ciiruf, fayalit, selsiyan, andremeyerit,
wiistit
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CHEMISTRY, MINERALOGY AND ENVIRONMENTAL IMPACT OF
SLAGS IN THE VICINITY OF VOLCANOGENIC MASSIVE SULPHIDE
DEPOSITS AROUND ESPIYE (GIRESUN, NE TURKEY)

Emine Selva Saglam and Migra¢ Akc¢ay
Karadeniz Technical University, Department of Geological Engineering, 61080, Trabzon
ssaglam@ktu.edu.tr akcay@ktu.edu.tr

Abstract: Espiye region (Giresun) is one of the places in the Eastern Black Sea
Province well known for the abundance of Kuroko type VMS mineral deposits.
These deposits include Lahanos, Killik, Kizilkaya, Karaerik, Agalik and Karilar, all
having significant volumes of slag occurrences nearby. This study aims at
deciphering potential environmental impact of these slags based on their chemical
and mineralogical compositions. Slags in the studied deposits are composed mainly
of SiO, (20.53%- 26.71%), Fe,0O3 (50.24%- 66.53%), Al,O; (1.84%- 7.23%) and
CaO (0.21%- 3.69%). These four oxides make up to 77.52%- 92.26% of the total
components of slags. They also contain significant amounts of S (0.76%- 5.05%),
Ba (2.48%- >5%), Cu (0.31%- >1%), Zn (0.18%- >1%) and Pb (0.02%- >1%). All
these components are found in the structures of silicates, oxides, sulphides, and
lesser metal alloys. Slags from different mine sites have usually similar chemical
compositions. The FeO-Al,03-SiO, and CaO-FeO-SiO, ternary diagrams produced
for the slags indicate temperatures up to 1200 °C for their formation. Fayalite is the
major silicate component in slags, with andremeyerite, celsian and cymrite being
other significant silicate phases. Dendritic wustite, magnetite, titanomagnetite,
goethite-lepidocrocite, hematite, limonite and cuprite are oxide minerals found in
slags. Sulphide components include bornite, idaite, chalcopyrite, covellite, and
pyrrhotite, with lesser galena, sphalerite and pyrite. Native Au and native Cu are
also present in trace amounts in some slag deposits. Comparison of slags from all
studied occurrences has put forward some compositional differences. Fayalite,
andremeyerite, and celsian are the most abundant minerals in Karaerik, Karilar and
Agalik, and Killik, respectively. Wustite is dominant in slags from Lahanos,
Kizilkaya and Killik. As expected, in no deposit site are the sulphides dominant
phases, even though they may reach significant levels. Slags, produced during the
mining activities in the past years and disposed mainly of into nearby valleys and on
to slopes, have been exposed to atmospheric conditions for long and contributing to
the formation of acidic mine drainage along valleys draining them. Despite their low
sulphide contents, the occurrence of secondary efflorescent salts such as
chalcanthite, bonatite, halotrichite, jarosite, goethite and brochantite within and on
the surfaces of these slag deposits indicate that they have the capacity to form acidic
mine drainages. The use of slags as aggregate on dirt roads around the mine sites
contributes heavily to their oxidation due to increased surface area during water-
rock interaction and resulting distribution of heavy metals into the environment. In
this regard, the Karaerik mine, that has the most voluminous slag occurrence, is the
most widely affected site among all other studied deposits.

Keywords: Espiye, Karaerik, slag, fayalite, celsian, andremeyerit, wustite
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KARAERIK MADENI (ESPiYE-GIRESUN)CEVRESINDE ASIiT MADEN
DRENAJI OLUSUMUNUN JEOMIKROBIYOLOJIiK OLARAK
MODELLENMESI
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Ozet: Giresun Espiye bolgesi terk edilmis volkanojenik masif siilfit yataklari ile
karakteristiktir. Karaerik madeni bu bolgede yiizeyde en fazla ciirufa sahip madendir. Bu
sebeple ¢evresinde yogun bir sekilde asit maden drenaji gelismistir. Bu ¢alismada, 16S
rRNA ¢aligmalari yardimiyla, asit maden drenajinin olusumu jeomikrobiyolojik olarak
modellenmigtir. Karaerik Madeni galeri girisinde sartlar daha az oksitleyici olup,
¢Oziinmiis oksijen icerigi (0.56 mg/l) oldukga diisiiktiir. Bu noktadan sonra vadi boyunca
kuzeye dogru gerek Eh ve gerekse ¢Oziinmils oksijen igerigi artmaktadir. Bunun
sonucunda, ferrik demir icerigi de yiikselmektedir. Yapilan dlclimlerde, galeri agzinda
470 mV olarak 6lgiilen Eh’1n vadi boyunca bir km’lik bir zon boyunca énce 572 mV’a,
sonra 680 mV'a ve daha sonra da 686 mV'a kadar yiikseldigi goriilmiigtiir. Bu agamada
olusan schwertmannit ve/veya jarosit ¢cokelimine bagl olarak son 6lgiim noktasinda Eh
644 mV'a dismektedir. Bu degisim vadi suyunun fiziksel O&zelikleriyle de
izlenebilmektedir. Cozelti igindeki toplam demirin (Fe**: 1116 mg/l ve Fe™: 13.8 mg/l)
baskin olarak (~%99) indirgenmis oldugu galeri girisinden itibaren Ornekleme hatti
boyunca su seffaf yesilimsi renkten Once turuncu renge, daha sonra da kirmizi renge
déniisiir. Bu siiregte oksitlenmis demir ierigi (Fe**: 44.4mg/l ve Fe*®: 528.6mg/l) artarak
%92.3'e kadar ulagmaktadir.Maden atik suyunun bosaldig1 vadi (Acisu dere) boyunca
olusan disiik pH ve yiiksek agir metal konsantrasyonu ortamda gelisen mikrobiyolojik
toplulugun siirl kalmasina yol agmistir. Yapilan 16S rRNA ¢aligmalar1 yardimiyla s6z
konusu yorede demir oksitleyici bakteriler olarak Leptospirillum ferrooxidans, Ferrovum
myxofaciens,Acidithiobacillus  ferrooxidans, Acidithiobacillus ferrivorans; demir
indirgeyici bakteriler olarak da Acidocella facilis, Acidocella aluminiidurans,
Acidiphilium cryptum ve Acidiphilium multivorumbelirlenmistir. Bu demir oksitleyici
bakterilerden bazilari (Acidithiobacillus ferrooxidans, Acidithiobacillus ferrivorans)ayni
zamanda demir indirgeyici Ozellie sahiptir ve ortamin oksijen potansiyeline gore
davranis gostermektedir. Bunlara ilave olarak, ortamda siilfiir oksitleyici bakteriler de
(Acidithiobacillus  ferrivorans,  Acidithiobacillus  ferrooxidans,Acidithiobacillus
thiooxidans ve Acidiphilium cryptum) tespit edilmistir. Bu bakteriyolojik birliktelik
Karaerik sahasi asit maden drenaj ortaminda demir dongiisii ile siilfiir dongiisiiniin es
zamanl olarak gergeklestigini gostermektedir.Sonug olarak indirgen demir ve kiikiirt
bilesikleri (baglica pirit), baskin olarak ortamda varlig belirlenmis olan Acidithiobacillus
ferrivorans (ve belirlenen diger bakteriler) tarafindan oksitlenmekte ve jarosit ile
schwertmannit gibi ikincil siilfatlarin olusumu saglanmaktadir. Bu esnada ¢6zeltide hala
indirgen demirin kalmasi muhtemelen demir indirgeyici bakterilerin de faaliyetlerini
siirdiirdiiglinti gostermektedir.

Anahtar Kelimeler: 16S rRNA, Asit maden drenaji, Ferrovum myxofaciens,
Acidithiobacillus ferrivorans, Acidocella facilis, Acidiphilium cryptum.
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GEOMICROBIOLOGICAL MODELING OF FORMATION OF ACID
MINE DRAINAGE IN THE VICINITY OF THE KARAERIK MINE
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Abstract: Espiye (Giresun) region is characterized by abundant worked-out VMS
type deposits. Among them, Karaerik mine has the most voluminous slag deposit with
intensive acid mine drainage in its immediate vicinity. In this study, the occurrence of
acid mine drainage has been modelled using geomicrobiological techniques through 16S
rRNA studies.The dissolved oxygen content of the water at the Karaerik mine entrance is
rather low (0.56 mg/l). From this point towards north along the creek, both Eh and
dissolved oxygen content increase steadily, giving rise to an increase in also ferric iron
content in the water. Along this 1 km long valley, Eh starts off with a value of 470 mV,
and goes up to values of first 572 mV, then to 680 mV, and finally to a 686 mV. These
changes in oxidation potential result in the formation of schwertmanniteand/or jarosite,
which in turn causes a drop in Eh to 644 mv. These changes are also reflected in the
physical properties of the water in the valley. Total iron of the water at the mine entrance
is dominantly (~%99) made up of reduced iron (1116 mg/l Fe+2 and 13.8 mg/l Fe+3),
giving the water a greenish colour. With distance from the entrance, water turns first into
an orange colour and then finally to a reddish colour due to intense oxidation of iron
(44.4 mg/l Fe+2 and 528.6 mg/l Fe+3).Low pH and high heavy metal content of the
water along the valley draining the Karaerik mine effluent played a significant role in
hindering the occurrence of an enriched microbiological population determined through
16S rRNA studies, which helped identifyvarious bacteria populations. Iron-oxidizing
bacteria are found to be represented by Leptospirillum ferrooxidans, Ferrovum
myxofaciens, Acidithiobacillus ferrooxidans and Acidithiobacillus ferrivorans, iron-
reducing bacteria by Acidocella facilis, Acidocella aluminiidurans, Acidiphilium
cryptumand Acidiphilium multivorum. Some of the iron oxidizing bacteria
(Acidithiobacillus ferrooxidans, Acidithiobacillus ferrivorans)also have the capacity to
reduce iron and show varying behaviours based on the oxygen level of the environment.
In addition, Sulphur-oxidizing bacteria were also determined, that include
Acidithiobacillus  ferrivorans, Acidithiobacillus ferrooxidans, Acidithiobacillus
thiooxidans and Acidiphilium cryptum. This microbiological association can be used as
an evidence to suggest that iron and sulphur cycling at the Karaerik mine site took place
simultaneously.As a result, it was found that reduced iron and sulphur compounds
(mainly pyrite) present in the vicinity of the mine were oxidized mainly by
Acidithiobacillus ferrivorans, which were determined to be the dominant species in the
area, and all other iron and sulphur oxidizing bacteria to a lesser degree, which gave rise
to the deposition of secondary efflorescent salts such as schwertmanniteand jarosite. The
fact that reduced iron is still present at the last sampling point where these secondary
minerals were deposited shows that iron-reducing bacteria are also active in this
environment.

Key words: 16S rRNA, Acid mine drainage, Ferrovum myxofaciens,
Acidithiobacillus ferrivorans, Acidocella facilis, Acidiphilium cryptum.
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GUNEYBATI KARADENIZ KAROT SEDIMENTLERININ AGIR
METAL KIRLILIGINE TARIHSEL BIR YAKLASIM

Erol Sart, D. Acar?®, M.N. Ca@atay”, T. N. Arslanl, 0. Klll§4, A.
Tutay®, M. A. Kurt®, M. Belivermis®

1istanbul Universitesi Deniz Bilimleri ve isletmeciligi Enstitiisii, Istanbul
(erolsari@istanbul.edu.tr, tugcenagihan.arslan@gmail.com )
2istanbul Teknik Universitesi EMCOL Arastirma Merkezi, istanbul
(dursunacaracar@hotmail.com)
3istanbul Teknik Universitesi Maden Fakiiltesi Jeoloji Miihendisligi Boliimii, istanbul
(cagatay@itu.edu.tr )
4istanbul Universitesi Fen Fakiiltesi Biyoloji Boliimii, Istanbul
(okilic@istanbul.edu.tr, belmurat@istanbul.edu.tr)

5 Istanbul Universitesi Fen Fakiiltesi Fizik Boliimii, Istanbul

(tutayali@gmail.com)
6 Mersin University, Mithendislik Fakiiltesi Cevre Mithendisligi Bolimii, Mersin
(mehmetalikurt@gmail.com)

Ozet: Metallerin toplam sediment konsantrasyonlarmin belirlenmesi
kirlilik izleme c¢aligmalarinda yaygin olarak kullanilmaktadir. Ayrica,
Caligma alammnin son yillardaki metal kirliliginin tarihgesi ve derecesini
ortaya ¢ikarmak i¢in sediment karotlarindaki metallerin dikey konsantrasyon
dagilimi kullanilmaktadir. Bu ¢alismada Karadeniz’de orneklenmis, karot
orneklerinde agir metal girigslerinin tarihini degerlendirmek ve Tuna
Nehri’nin Tiirkiye kiyilarina olan kirlilik etkisini belirlemek i¢in karot profili
boyunca jeokimyasal ve sedimentolojik analizler yapilacaktir. Giineybati
Karadeniz’ deki kirlilik seviyesi karot sediment orneklerindeki toplam
organik karbon (TOK), toplam inorganik karbon (TiK), tane boyutu ve agir
metal dagilimlar1 incelenerek arastirilmistir. Elde edilen metal verileri
zenginlesme faktorii (EF), kirlilik faktorii (CF) ve kirlilik yiikii indeksi (PLI)
gibi  jeo-istatistik  metotlarla  degerlendirilmistir.Karot  sedimentleri
cogunlukla kil, silt ve az miktarda kum igermektedir. Ortalama metal
degerleri As, Cd, Co, Cr, Cu, Mn, Ni, Pb, V ve Zn icin sirastyla 55710, 30,
1.1, 14, 79, 32, 1472, 60, 41, 122 and 120 mg/kg dir. Genellikle, biitiin agir
metaller (Co, Cr, Cu, Pb, Mn, Ni, V ve Zn) ve arsenik karotun 50 cm’sinden
karot yiizeyine dogru genel artis egilimi gostermektedir. Agir metaller ve
onlarin EF, CF ve PLI degerlerinin dikey dagilimina dayanarak, Giineybati
Karadeniz self ¢okellerinin Tuna, Dinyeper, Dinyester, Don ve Kuban
nehirlerine verilen aritilmamis endiistriyel atik sular,  tarimsal ve
kanalizasyon faaliyetleriyle kirletilmis olabilecegini gostermektedir.

Anahtar Kelimeler: Karadeniz, kor sediment, agir metal, zenginlesme
faktorii.
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Abstract: The determination of total sediment concentrations of metals
has been extensively used for purposes of pollution monitoring.
Furthermore, the vertical concentration profile of metals in sediment cores
can be used to reveal the degree of metal pollution history in recent decades.
In this work, geochemical and sedimentological analysis of the sediment
cores, sampled from the Black Sea, will be conducted in order to assess the
history of heavy metal inputs on Turkey’s coastal sediments. The pollution
level in the south-western Black Sea was determined by investigating total
organic carbon(TOC), Total inorganic carbon(TIC), grain size and heavy
metals distributions. The heavy metal data was evaluated using geo-
statistical methods such as enrichment factor (EF), contamination factor
(CF) and pollution load Index (PLI). The core sediments consist mainly of
clay and silt with small amounts of sand. The average values of heavy metals
are 55710, 30, 1.1, 14, 79, 32, 1472, 60, 41, 122 and 120 mg/kg for Al, As,
Cd, Co, Cr, Cu, Mn, Ni, Pb, V and Zn respectivelty. Generally, all heavy
metals (Co, Cr, Cu, Pb, Mn, Ni, V and Zn) and arsenic show an overall
increasing trend from 50 c¢cm to top of the sediment cores. Based on the
vertical distribution of trace metals and their EF, CF and PLI values
indicated anthropogenic influence caused by the input of untreated industrial
wastewater, agricultural activities and domestic sewage from the Danube,
Dnieper, Dniester, Don and Kuban rivers.

Keywords: Black Sea, core sediment, heavy metal, enrichment factor.
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REMOVAL OF ETL DYE FROM AQUEQUS SOLUTION BY
AGRICULTURE WASTE: EQUILIBRIUM AND KINETIC STUDY
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Abstract: This present study is investigates to the batch ETL dye
sorption by Arundo-donax. The sorbent was synthesized and characterized
by scanning electron microscope (SEM) and Fourier transform infrared
spectroscopy (FTIR). The effects of pH, initial dye concentration, contact
time and mass sorbent in the efficiency of ETL sorption were investigated.
Furthermore, pseudo-first and second-order kinetic models were also used to
analyze sorption kinetics. The equilibrium adsorption results were fitted by
the Langmuir and Freundlich isotherms. Maximum amount ETL removal
56.49 mg/g was observed at pH 2, sorbent weight 50mg and contact time
60min. The Langmuir model feted well the experiments data.

Keywords: waste water, biosorbant, isotherms, modeling
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EFFECT OF OIL SITES NEAR KIRKUK CITY ON AIR QUALITY
IN NEARBY RESIDENTIAL AREAS

Mohamed A. Najemalden&Rehabt. Ahmed
Ministry of environment
mohamednajemalden@yahoo.com

Abstract: Petroleum industries is one of the majors pollutants for all
environmental resources (air, water and soil), from other hand, air pollution
due to petroleum industries is representing one of the most important sources
for air pollution especially in urban areas near petroleum and industrial sites.
The city of Kirkuk (North East Iraq) is affected by North oil company
pollutants that emitted to air, in this research (9) nine sampling sites was
chosen to measure and monitor major air pollutants (TSP, NO,, SO,, CO,
NHjs, H,S, Os) for (6) six months measuring periods continually.The results
showed that TSP magnitude was higher than standard limits with range of
(135-434) pg/m®, SO, and NO; results were over limits also with mean value
of (0.3,0.45) ppm respectively.Urgent actions must be taken by North Oil
Company to control their emissions.

Keywords: Air Pollution, Kirkuk, TSP, Petrleum industries
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TCE KAYNAK ZONLARIN YERINDE KIMYASAL YIKAMA ILE
ISLAHI: TWEEN 80, SDS VE ETIL ALKOL iLE YIKAMA
PERFORMANSI

Nihat Hakan Akyol', Seda Aslan Kilavuz’

1Kocaeli I:Jniversitesi, Jeoloji Miih. Boliimii, Kocaeli (hakan.akyol@kou.edu.tr)
2Kocaeli Universitesi, Cevre Miih. Béliimii, Kocaeli (sedaaslan@kocaeli.edu.tr)

Ozet: Klorlu solventler genellikle yeraltinda saf faz (DNAPL) olarak
bulunup uzun vadede yeralti suyu kirliligine neden olurlar. Etkili bir islah
performansi i¢in, kaynak zonlarmmdaki saf faz kiitlelerin tamamiyla
uzaklagtirilmasi ya da kontrol edilmesi gerekmektedir. Trikloroetilen 6nemli
saf faz (DNAPL) kirletici gruplarindan olup yer alti sularinda sik¢a
karsilagilmaktadir. Calisma kapsaminda, heterojen jeolojik sistemlerde
hapsolmug olan TCE kaynak zonlarinin Tween 80, SDS, etil alkol ve su ile
yerinde 1slah performansmin basarisi incelenmistir. Heterojen jeolojik
ortamin yansitilmast amaciyla farkli tane boyundaki kuvars kumlar
kullanilmistir. Bu kapsamda bir seri 2 boyutlu reaktér deneyleri yiiriitiilerek
hedeflenen sonuglara ulagilmasi planlanmigtir. Caligma sonucunda; matriks
ve diistik gegirgenlikteki havuzcuklarda bulunan saf faz TCE Kkiitlesi yikama
ajanlarmin  etkisiyle tamamiyla 1slah edilmistir. Kullamlan yikama
soliisyonlar1 igerisinde en 1iyi 1slah performans siralamasi, Tween
80>SDS>etil alkol> su ile yikama olarak belirlenmistir. Teknolojinin
basarisi 6zellikle DNAPL dagilimi ve doygunlugu, yikama soliisyonu tiiri
ve derisimi ve fiziksel ortam heterojenliginden Onemli oranda
etkilenmektedir. Sonug¢ olarak, arazi calismalarmnda teknolojinin basarisi
sahaya 0Ozgii olup, bu durum kirlenmis sahalarda etkili DNAPL 1slah
teknolojilerini karakterize etmede olduk¢a 6nemlidir.

Anahtar Kelimeler: DNAPL, Trikloroetilen, Tween 80, Sodyum
dodeksil sulfat, Etil alkol
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IN-SITU REMEDIATION OF TCE SOURCE ZONES BY
CHEMICAL FLUSHING: PERFORMANCE OF TWEEN 80, SDS
AND ETHANOL

Nihat Hakan Akyol', Seda Aslan Kilavuz’

1Kocaeli University, Dept. Of Geological Engineering, Kocaeli (hakan.akyol@kou.edu.tr)
2Kocaeli University, Dept. Of Environmental Engineering, Kocaeli (sedaaslan@kocaeli.edu.tr)

Abstract: Chlorinated solvents exist as dense non-aqueous phase liquids
(DNAPL) in the subsurface and generally lead to long term groundwater
contamination. For effective remediation performance, DNAPL mass in the
source zone must be controlled or eliminated. Trichloroethylene is one of the
most important DNAPL phase and widespread groundwater contaminant. In
this study, reagent enhanced remediation of residual TCE resided in
heterogeneous geological setting using Tween 80, SDS, ethanol and water
was examined. Silica sand media with different median particle diameters
were used to represent physical heterogeneity. 2-D Flow-cell experiments
were conducted for the objectives. Results showed that residual TCE sources
resided in matrix and low-K pool were completely removed due to the
effects of solubilization agents. Performance of reagents on TCE source zone
remediation was found to be in the following order: Tween 80>
SDS>Ethanol>Water. The performance of remediation technology was
affected by distribution and saturation of DNAPLSs, type and concentration
of reagent and the presence of physical heterogeneity. As a result, the
performance of technology depends on the site characteristics which are
critical to characterize effective DNAPL remediation strategies for
contaminated sites.

Keywords: DNAPL, Trichloroethylene, Tween 80, Sodium dodexyl
sulfate, ethanol
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ACIGOL’DE BIiYOJEOKIMYASAL C,S DONGUSU VE
KARBONAT OLUSUMLARINA ETKISi

Nurgul Balci®, Cansu Demirel*, M.Ali Kurtz, A.H. Giiltekin®,

Sena Akcer On®
1.Jeoloji Miihendsiligi Boliimii, istanbul Teknik Universitesi (ITU), Istanbul
(ncelik@itu.edu.tr; cns_demirel@hotmail.com)
2. Cevre Miihendisligi Béliimii, Mersin Universitesi, Mersin (malikurt@mersin.edu.tr)
3. Jeoloji Miihendisligi Boliimii, Mugla Sitk1 Kocaman Universitesi, Mugla, (akcer@mu.edu.tr)

Ozet: Bu calismada Tiirkiye nin giineyinde yer alan hipersalin Acigdl’iin
mikrobiyal g¢esitliligive karbonat olusumlarina etkisi arastirilmistir. Bu
amagla, goliin degisik kesimlerinden izole edilen kiiltiirler ile gdliin
fizikokimyasal kosullarma benzerlik sergileyen farkli deneysel kosullar
altinda (sicaklik, Mg/Ca orani, tuzluluk) karbonat ¢okelim deneyleri
yapilmistir. Golden alinan yiizey (n=10) ve sig karot (n=2) sedimentleri
tizerinde O, S ve C izotop analizleri yamsira SEM-EDX ve jeokimyasal
calismalar yiiriitiilmiistiir. Ilk defa goliin prokaryotik cesitliligi yeni nesil
sekanslama teknigi ile detayli olarak ortaya konmustur. Buna goére,
Acigol’iin ¢ok farkli tiirleri igerdigi ve en yaygin arkea tiirlerin
Methanosphaera sp. (% 51.5), halarchaeum (% 14.9), Natronomonas sp.
(%12.6) Halorhabdus sp. (%8.4) ve Halobacterium sp. (% 6.9) cinsine, en
yaygin bakteri tiirlerinin ise methylobacterium (% 47.35), halospirulina (%
9.3) rhizobium (% 6.5) brochothrix (% 3.9) ve streptococcus (% 3.4) cinsine
ait oldugu saptanmustir. Deneylerde gdlde varolan mikroorganizmalarin
biiyiik ¢ogunlugunun monohidrokalsit, aragonit, hidromanyezit, dipinjit ve
huntit olusumlarina neden oldugu ortaya konmustur. Ayrica, ortamdaki
siilfat konsantrasyonunun bu c¢okelimlere etkisi olmadigi saptanmustir.
Petrografik mikroskop ile yapilan incelemelerde deneylerde ¢okelen Mg ‘ca
zengin karbonatlarin sferikal yapida, struvit mineralinin ise polihedral kristal
yapisinda oldugu goriilmiistir. Bu sonuglar SEM-EDX verileri ile
uyumludur. Cékelimlerin 8"3C izotop degerleri deneysel kosullara gore
farklilik gostermis; Mg’ca zengin karbonatlarin, Ca zengin esleniklerine gore
BC acgisindan %o 7 oraminda zenginlestigi tespit edilmistir. Yiizey
sedimanlariin §*°C izotop degerleri %o -2.29 ile +5.9 arasinda degismekte
ve atmosferik kokene isaret etmektedir. S1g karot orneklerinin 313C izotop
degerleri 0-10 cm arasinda %o -10.2, 10-15 cm arast %o -11.2, 15-20 cm
aras1 %o -12.6 olarak derinlikle birlikte degismekte ve deneysel Ca zengin
biyokarbonatlarm §C izotop degerleri ile uyumludur. Deneysel veriler
golde ki mikroorganizmalarin C, N, Ca ve Mg dongiilerini regiile ederek
mineralizasyon islemlerini etkilediklerini ve  biyominerallerin
paleolimnolojik ¢alismalar i¢in 6nemli veriler igerebilecegini 6nermektedir.

Anahtar Kelimeler: Acigél, izotop, biyojeokimya, hipersalin, arkea
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BIOGEOCHEMICAL C AND S CYLES IN LAKE ACIGOL AND
IMPLICATIONS FOR CARBONATE FORMATION
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(ncelik@itu.edu.tr; cns_demirel@hotmail.com)
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Abstract: We studied microbial diversity of the lake Acigol, a
hypersaline lake in the southwestern part of Turkey, and their influences on
carbonate formation. Carbonate precipitaiton experiments were conducted
under various conditions (temperature, Mg/Ca ratio and salinity) with the
microorganims isolated from different part of the lake. O, S and C isotopes
and Mg/Ca ratio from surface sediments and shallow core samples were
examined in the lake along with SEM-EDX and geochemical analysis. For
the first time prokaryotic diversity of Lake Acigol was determined by Next-
Generation Sequencing (NGS) and the results revealed that Lake Acigol are
mostly dominated by Methanosphaera sp. (51.5%), Natronomonas sp.
(12.6%) Halorhabdus sp. (8.4%) and Halobacterium sp. (6.6). We have
confirmed that a high percentage of these bacteria are able to precipitate
carbonates. Mineral precipitation monitored via petrographic microscope
showed two types of precipitated minerals: Mg rich -carbonates, which have
a morphology of spherical particles, and struvite, with a morphology of large
polyhedral crystals. Our results also indicate that presence of sulfate does not
affect carbonate mineralogy. Carbonates rich in Mg enriched in *C %,
7relative to carbonates rich in Ca. The **C isotope values of the surface
sediments (n=10) ranged from -2.29 - +5.9 %o. The **C isotope values of the
shallow core sediment at (0-10 cm), (10-15 cm) and (15-20 cm) are -10.2 %o,
-11.2 %o and -12.6 %o, respectively and correlated well with 6*°C values of
Ca rich carbonates from liquid culture experiments. The experimental results
suggest that microorganism may contribute to mineralization processes in
the lake by regulating C, N, Ca and Mg cycles and biominerals may hold
important implications for paleolimnological studies.

Keywords: Acigol, isotopes, biogeochemistry, hypersaline, arkea
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BATI ANADOLU’DAKI BAZI GRANITOYIDLERIN DOGAL
RADYOAKTIVITESI VE JEOKIMYASAL OZELLIKLERININ
KARSILASTIRILMASI
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Ozet: Granitoyidler yaygm bir sekilde radyoaktif elementlerce zengin
monazit, zirkon ve titanit gibi aksesuar mineraller igerirler. U, Th ve K
elementleri artan doz nedeniyle ile insan sagligi i¢in zararli olabilirler ve
i¢/dis  kaplama  amaciyla  kullanilan  kayaglarm  uygunlugunun
arastirilmasinda radyoaktivite seviyeleri tayin edilmesi gereklidir. Bu
calismada, Bati Anadolu’da yedi bolgede yiizlek veren ve bilesimleri
granitten diyorite kadar degisen granitoyidik kayaclarin dogal radyoaktivite
seviyeleri ve jeokimyasal Ozellikleri birbirleri ile karsilagtirilmustir.
Karaburun, Egrigoz, Koyunoba, Alacamdag, Salihli, Turgutlu ve Buldan
granitoyidlerinin 226Ra, 228Ac ve 40K degerleri sirasi ile 5.6 + 1.5-139.7 £
11.2, 12.0 £ 1.1-93.4 £ 9.0, ve 297.5 + 15.5-880.2+ 47.5 Bg/kg olarak
olciilmiistiir. Olgiilen dogal radyoaktivite degerleri ve jeokimyasal 6zellikleri
birlikte degerlendirildiginde, yiksek dogal radyoaktivite oOzelliklerinin
granitoyid plitonlarinin yerlesiminden sonra veya yerlesimi sirasinda
radyoaktif elementlerin ve bu elementlerce zengin minerallerin ge¢ fazda
zenginlesmesi/olusmasi ile ortaya cikan yiiksek silika, potasyum ve eser
element igerikleri ile iliskili oldugu ortaya ¢ikmaktadir.

Anahtar Kelimeler: Dogal radyoaktivite, jeokimya, gama-iginlari
spektrometresi, granitoyidler, Bat1 Anadolu



7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey 111

COMPARISON BETWEEN NATURAL RADIOCACTIVITY
LEVELS AND GEOCHEMISTRY OF SOME GRANITOID ROCKS
IN WESTERN TURKEY

Sibel Tatar Erkiil’, Siileyman Fatih Ozmen??, Fuat Erkiil*, ismail

Boztosun®®
1Akdeniz University, Faculty of Engineering, Department of Geological Engineering, 07058, Antalya
2Akdeniz University, Vocational School of Technical Sciences, Nuclear Physics Programme, 07058,
Antalya
3 Akdeniz University, Nuclear Science Application and Research Center, 07058, Antalya
4Akdeniz University, Vocational School of Technical Sciences, 07058, Antalya
5Akdeniz University, Department of Physics, 07058, Antalya
sibel582@gmail.com

Abstract: Granitoids commonly include monazite, zircon and titanite
minerals as the accessory phase that is known to contain common
radioactive elements. U, Th and K can be harmful to human health with
increasing dosage and their quantification should be well defined to assess
the suitability of wall-rock granitoids for indoor and outdoor purposes. In
this study, it is aimed to correlate the possible relationship between natural
radioactivity levels and stable elements to provide a basic approach for the
compatibility of geochemical data with natural radioactivity levels in the
Western Anatolian granitoid rocks that have variable compositions from
granite to diorite. 226Ra, 228Ac and 40K values measured from seven
granitoid locations in western Turkey range between 15.6 = 1.5-139.7 +
11.2, 12.0 £ 1.1-93.4 + 9.0, and 297.5 + 15.5-880.2+ 47.5 Bg/kg,
respectively. The results obtained from the granitoids indicate that high
natural radioactivity has been mainly controlled by high silica, potassium
and trace element contents, which may be linked to the late-phase
enrichment of radioactive elements during or after emplacement of granitoid
plutons.

Anahtar Kelimeler: Natural radioactivity, geochemistry, gamma-ray
spectrometry, granitoids, western Anatolia
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AKCAABAT-TRABZON ARASI GI"JNCEI_: KIYl, DERE VE
DENIZ COKELLERININ AGIR METAL ICERIKLERI

Tillay BAK veCiineyt SEN
Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii-Trabzon
(tulaybak @ktu.edu.tr)

Ozet: Trabzon ili yerlesimi cogunlukla kiyr bdlgesinde yogunlagmustir.
Dolayisiyla, Karadeniz, kiy1 bolgesindeki yasamin kag¢inilmaz olarak atik
deposu gorevini gormiistiir. Calisma alaninda, Trabzon Belediyesi’nin
yaptirmig oldugu derin desarj hatti disinda bir ¢ok yerlesim alani evsel,
endistriyel ve tarmmsal atiklarmi hicbir isleme tabi tutmadan Karadeniz’e
birakmaktadir.Bu g¢alismanin amaci, Trabzon’un en biiyiik ilgeleri olan
Trabzon (Ortahisar) ile Akgaabat arasinda kalan kiyr seridindeki plajlar ile
bu plajlar1 keserek denize akan derelerde bulunan sediment 6rneklerinin agir
metal kirliligini, ayn1 bolgede deniz tabamindan alinan sediment 6rnekle
karsilagtirarak ortaya koymaktir.Calisilan plaj sedimentleri sirasiyla Yoros,
Akcakale ve Salacik plajlarindan, dere sedimentleri Akgakale ve Salacik
Derelerinden, deniz tabani sedimentleri yine bdlgeden 4.5 ila 82 m su
derinliginden alinmistir. Kum ve kil boyutundaki 6rnekler kurutulduktan
sonra -100 mesh boyutundaki malzemenin analizleri ICP-MS yontemiyle
ACME (Kanada) laboratuvarlarinda yaptirilmustir.  Analiz  sonuglari
degerlendirildiginde, yerlesim ve niifus yogunlugunun fazla oldugu ve evsel
atiklarin denize desarj oldugu lokasyonlarda Co, Pb, Hg, Mn, V, P ve Ag
degerleri kirlilik anomalisi olarak tespit edilmistir.

Anahtar Kelimeler: Karadeniz, Trabzon, agir metal, kirlilik, giincel
sediment
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HEAVY METAL CONCENTRATION OF THE RECENT BEACH,
STREAM AND MARINE SEDIMENTS OF THE COASTAL LINE OF
AKCAABAT - TRABZON VILLAGES

Tiilay Bak ve Ciineyt Sen
Karadeniz Teknik Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii-Trabzon
(tulaybak @ktu.edu.tr)

Abstract: The population of Trabzon region is densely located on the
seashore. Therefore, Karadeniz unavoidably became a final discharge
location at the region. Besides to Trabzon municipality deep-sea discharge
collector, most of the residential area discharge household, industrial and
agricultural wastes to Karadeniz without any treatment.The main purpose of
this study is to determine the extent of heavy metal pollution in the beach,
stream sediments comparing with the sediments of the sea in the same area.
Samples were collected from beaches of Yoros, Akcakale and Salacik and
streams of Akcgakale and Salacik and the sea floor from depths of 4.5 to 82
meters. After drying sand and clay size samples are sieved under 100 mesh
and are sent to ACME laboratories to analyzed by ICP-MS
method.According to determinations, concentration values of Co, Pb, Hg,
Mn, V, P and Ag in sediments that were collected from front of the densely
populated urban discharge areas are given anomaly of pollution.

Keywords: Karadeniz, Trabzon, heavy metal, pollution, recent sediments
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STUDY OF CLAY MINERALS IN THE LATE MIOCENE -
PLIOCENE SEDIMENTS OF MUKDADIYA FORMATION AS A
PALEOENVIRONMENTAL INDICATORS, SHORAW AREA,
NORTHEASTERN IRAQ

Abbas Rasheed Ali', Aomed Ahmed Mohammed®and Diana Aziz
Bayiz®

!Department of Applied Geology, Faculty of Science, University of Kirkuk,
Irag.arkervanci@yahoo.com

Abstract: Fourteen mudstone samples were collected within the
sedimentary sucsetion of Mukdadiya Formation (Late Miocene — Pliocene
)from Soraw area at Northeastern Iraq. The samples were subjected to
laboratory studies including mineralogical analysis (using X-ray Diffraction
technique) in order to identify the clay mineralogy of Mukdadiya Formation.
Montmorillonite, kaolinite, chlorite, and illite are common mineral in the
Late Miocene — Pliocene sediments. The study indicated that these minerals
have been most probable formed in detrital origin in such continental
sediments.

Keywords: Mukdadiya Formation, paleoenvironmental, mudstone, Clay
Minerals, Shoraw.
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HEAVY METALS DISTRIBUTION AND THEIR CORRELATION
WITH CLAY SIZE FRACTION IN STREAM SEDIMENTS OF THE
LESSER ZAB RIVER AT NORTHEASTERN IRAQ
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Abstract: Heavy metals (Cr, Co, Ni, Cu, Zn, Rb, Sr, Ba, Pb, V and Ga in
ppm) distribution and their correlation with clay fraction were investigated
using fifteen stream sediments samples collected from the lesser Zab River,
which represents one of three major tributaries of the Tigris River at
northeastern Irag. Grain size distributions and textural composition indicate
that these sediments are mainly characterized by clayey silt and silty sand as
texture. This indicates a fluctuation in the relative variation of the grain size
distribution of the studied sediments because of local contrast in the
hydrological conditions, like stream speed, energy of transportation and
geological, geomorphological and climatic natures that affected properties of
these sediments. Mineralogically, the clay mineral assemblages consist
mainly of palygorskite, kaolinite, illite, chlorite and smectite, which reveal
that these sediments were derived from rocks of similar mineralogical and
chemical composition. The clay mineral assemblages proved that the major
phase transformations were not observed in these sediments with the
exception of new formation of palygorskite from layer transformation of
smectite, since the mineral pairs exhibit good negative correlation (-0.598) in
the Lesser Zab River sediments. In order to determine interrelation among
the heavy metals and clay fractions in the sediments, multiple regression
(Correlation Coefficients and Factor) analysis was performed. Heavy metals
show significant positive correlation with themselves and with Al,Os, Fe,03
and MnO. Also the results of factor analysis extracted two major factors, the
first factor loading with the highest percent of variation (60%) from major
(Fe;O3, Al,O3 and MnO in weight %) and heavy (Co, Ni, Cu, Zn, Rb, Sr,
Ba, Pb, V and Ga in ppm) elements and clay fraction. The second factor with
the (14%) of variance included (Cr ppm) and silt fraction, which indicates
the affinity of heavy metals being adsorbed onto solid phase like clay
particles. These observations suggest that a common mechanism regulates
their abundance and the heavy metal concentrations are significantly
controlled mainly by fine clay fractions including clay mineral abundances
and those of Ferro manganese oxides - hydroxides.

Keywords: Heavy metal, Lesser Zab River, Northeastern Irag, clay
mineral, size fraction.
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JEOKIMYADA KULLANILAN MODERN ANALITIK
YONTEMLER

Ciineyt Sen
Karadeniz Teknik Universitesi, J eoloji Mithendisligi Bolimii, TRABZON 61080
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Ozet: Son yillarda ilgi alanlar1 biraz farkhlagsa da jeokimya ve kimya
neredeyse ayni zamanlarda dogmus ve yakin zamana kadar ayni ¢izgide
ilerlemiglerdir. Giinlimiizde jeokimyanin ilgi alanina, yer yuvarinda bulunan
elementlerin  ve izotoplarinin bolluklarinin  saptanmasi, elementlerin
minerallerde ve kayaglardaki dagilimlar1 ve petrolojik olaylardaki (yiiksek
ve diislik sicaklik ve basing kosullarindaki) elementlerin hareketlilikleri ve
bu gibi konular girer. Jeokimya s6z konusu konulari1 analitik kimyay1 arag
olarak kullanarak irdelerken yer bilimciler de jeokimyasal ¢aligmalar1 arag
olarak kullanarak yer yuvarinin gelisimini anlamaya caligirlar. Giiniimiizde,
minerallerin ve kayaglarin biinyesinde bulunan elementlerin analizleri igin
spektokimyasal metotlar sik¢a kullanilmaktadir. Bu metotlar, elementleri
olusturan atomlarin ¢ekirdek, i¢ yoringe (K veya L) veya dis yoriinge
elektronlarindan yararlanan yontemler kullanilir. X-1g1nlar1 floresans (XRF),
X-1gimlar1 difraktometresi (XRD), elektron, iyon ve nétron problar atomun i¢
yoriinge elektronlarindan yararlanan analitik metotlarken, alev fotometresi,
emisyon spektrometresi, indiiktif ¢ift plazma (ICP)-atomik emisyon
spektrometresi (AES), atomik absorbsiyon spektrometresi atomun dis
yorlinge  elektronlarindan  yararlanan  analitik  metotlardir.  Kiitle
spektometreleri (MS), atomun ¢ekirdek 6zelliklerinden yararlanir ve gelisen
teknoloji ile bazi diger yontemlerle birlikte kullanilir (ICP-MS veya Lazer
Ablasyon-MS gibi).Modern yontemlerde, analizlerdeki hassasiyet ve
sonuclarin yinelenebilirligi ve dogrulugu elektronik gelisime paralel olarak
artmis, ppb seviyesinde analiz sonuclarina ulasmak veya birka¢ mikron kare
alan1 analiz etmek miimkiin olmustur. Ancak, elde edilen sonuclarin yine de
yerbilimciler tarafindan anlamlandirildiginin unutmamasi gerekir.

Anahtar Kelimeler: Analitik yontemler, jeokimya
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MODERN ANALYTICAL METHODS IN GEOCHEMISTRY

Ciineyt Sen
Karadeniz Technical University, Department of Geological Engineering, TRABZON 61080
(csen@ktu.edu.tr)

Abstract: Although areas of interest differentiated in recently,
geochemistry and chemistry are born almost to same time and grow together.
Today, interest areas of geochemistry are the determination of the
abundances of the elements and of the isotopes in the Earth, element
distributions in minerals and rocks, migration of elements in petrological
processes (high and low temperature, pressure conditions) and such. While
geochemistry is using analytical chemistry as a tool investigating such
problems, earth scientists also uses geochemistry as a tool in order to
understand evolution of the earth. Spectrochemical methods use frequently
to analyzed elements in minerals and rocks. All these methods use features
of inner electrons (K or L), outer electrons or core of atoms. While, the
methods of X-ray florescence spectrometry, X-ray diffractometry, electron,
ion and neutron probes are using features of inner electrons, the methods of
flame photometry, emission spectrometry, inductively couple plasma (ICP)-
atomic emission spectrometry (AES), atomic absorption spectrometry use
features of outer electrons. The mass spectrometers take advantage of
features of the core of atoms. Improving technology make possible to
attached mass spectrometers to different systems like ICP-MS or laser
ablation-MS. As a parallel to electronic developments, modern methods
make possible high accuracy, sensitivity and reproducibility in analytical
results, therefore analyzing in ppb level or analyzing a few micron square are
possible for now. However, it should be kept in mind that the results are still
needed to be interpreted by earth scientists.

Keywords: Analytical methods, geochemistry
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LERIKOY (YITIRMEZ) -DOLEK (GUMUSHANE, KD TURKIYE)
YORESI EOSEN YASLI VOLKANIKLERIN HIDROTERMAL
ALTERASYONU VE KUTLE DEGIiSiM HESAPLAMALARI

Enver Akaryah', Furkan Kemal Aktas’, Enes Tiirk?, Mehmet Ali
Giicer', Emre Aydin¢akir’

1Giimiishane Universitesi Jeoloji Miihendisligi Boliimii
2Giimiighane Universitesi Fen Bilimleri Enstitiisii Jeoloji Miihendisligi Anabilim Dali
(eakaryali@gmail.com)

Ozet: Lerikdy (Yitirmez) —Dolek (Giimiishane) yoresinde taban
konglomerasi ile baglayan ve andezit — bazalt ve piroklastlariyla devam eden
Erken Eosen yasli Alibaba Formasyonu’nu ve bu birimi keserek yerlesen
Ge¢ Eosen yash granit ve granodiyoritten olusan Dolek Granitoyidi yer
almaktadir.Alibaba Formasyonu’nun ic¢inde kirik zonlarinin bulundugu
alanlarda andezitlerde gdzlenen alterasyon tirleri genel olarak hematitlesme,
kloritlesme, kiikiirtlesme, piritlesme, silislesme  ve  killesme
seklindedir.Eosen yash andezitik kayaglardan alinan 6rneklerin mineralojik
incelemesi sonucu andezitlerde en sik gozlenen alterasyon tiirli olarak
serizitlesme ve silislesmenin yani sira kalsitlesmeye rastlanilmistir. MINSQ
hesaplamalari, yaygin alterasyon minerallerinin propilitik zonda albite
ilaveten, Mg’lu klorit & epidot cevherli zonda ise kuvars + kaolen mineralleri
oldugunu ortaya koyar.Hareketsiz elementlerden (Zr-Hf) yararlamlarak
yapilan nispi (%) ve net (g/100g) kiitle degisim hesaplamalari, propilitik,
cevherli ve tiim hat zonlarda kiitle kaybi oldugunu (m>1) gésterir.Cevherli
zonda nispi kiitle degisim hesaplamalarma gore; Cu, Zn, Pb elementlerindeki
nispi azalmaya karsin Au (%473) ve Mo (%478) elementlerindeki nispi artis
dikkate degerdir. Net kiitle degisim hesaplamalarma gore ise cevherli zonda
Au (41 g/100g) ve Mo (54 g/100g) elementlerince kiitle artisi, Cu (-3
9/100g), Zn (-2 g/100g) ve Pb (-1 g/100g) elementlerince ise net kiitle
azalmasi tespit edilmistir.

Anahtar Kelimeler: Giimiishane, Alterasyon, Nispi kiitle degisim, Net
kiitle degisim
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HYDROTHERMAL ALTERATION AND MASS CHANGE
CALCULATIONS OF EOCENE LERIKOY (YITIRMEZ) -DOLEK
VOLCANICS (GUMUSHANE, NE TURKEY)

Enver Akaryah', Furkan Kemal Aktas’, Enes Tiirk?, Mehmet Ali
Giicer', Emre Aydin¢akir’

1Gumushane University Department of Geology Engineering
2Gumushane University Institute of Science Natural Geology Engineering
(eakaryali@gmail.com)

Abstract: In the Lerikoy (Yitirmez) —Dolek (Gumushane) area, the early
Eocene Alibaba Formation that starts with basal conglomerates and grades
upward basaltic-andesitic volcanic and associated pyroclastic rocks and
cutting this unit Dolek Granitoid that consisting mainly of granite and
granodiorite.Alterations which are in fracture zones within the andesitic
lithologies of Alibaba Formation observed silicic, argillic, hematitic, sulfidic
and limonite. As a result of mineralogical studies of samples taken from
andesite the most common type of alteration are observed sericitic, silicic
and carbonate in the Eocene andesitic rocks. MINSQ calculations suggest
that the most commonly alteration minerals are albite-Mg-chlorite-epidote in
propylitic zone and quartz-kaolin in the mineralization zone.Zr and Hf is
defined as immobile elements in the calculation of the mass changes The
relative (%) and net (g/100g) mass changes calculated using these immobile
elements indicate that there is mass loss (m>1) in propylitic, ore zone and all
line zone. According to the mineralized zone relative mass change
calculation the increase of concentration in Au and Mo are noteworthy
Despite the relative decline in copper, lead and zinc. According to the
mineralized zone net mass change calculation the increase of concentration
in Au (41 ¢/100g) and Mo Mo (54 @/100g) and the decrease of
concentration in Cu (-3 ¢/100g), Zn (-2 ¢/100g) and Pb (-1 g/100g) are
determined in the mineralized zone.

Keywords: Gumushane, Alteration, Relative mass change, Net mass
change
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THE USE OF GEOGRAPHIC INFORMATION SYSTEMS AND
REMOTE SENSING TO MEASURE RATIO THE VEGETATION
NORTHEAST OF CITY OF MOSUL PROVINCE

Khalid A. Khalid, Khalid F. Hassan and Adel M. Saleh

Department of Soil Science and Water Resources, College of Agriculture and Forestry, Mosul
University, IRAQ
khalid.anwar31@yahoo.com

Abstract: This research aims to evaluate the vegetation ratio in North
Eastern region of Mosul city located at Northern Iraq by using remote
sensing and GIS techniques. The techniques were applied using satellite data
for artificial satellite Landsat-7 which has been deducted from the study area
to determine the visualizations vegetative cover ratio using natural
vegetation guide (NDVI). The study relied on two scenes aliens satellite
Landsat 7 TM on 2005 and 2007 and on 2010 Using vegetation practical
guide tool for monitoring agricultural land in the province of Nineveh. The
values of the NDVI were calculated and found to be nearest to number (1) in
the image of 2005, then followed by the image of 2007, the results showed
that the highest value of NDVI was in 2005 for the site Klkja 1 (0.400).
These results coincide with the induction field as exploiting the area planted
crop with okra in mostly soil which mostly keep the dense vegetation. The
results showed that there are a strong relation between the density of
vegetation cover and the evaluation of deterioration state with the reflection
values with the red spectral band. It has also been found that there is a strong
correlation between the values of (NDVI) and the density of vegetation
cover and the degradation of range lands, in addition to the influence of
sloping degree and direction in kalakji 1 on the (NDVI) calculated values.

Keywords: GIS, Mosul, NDVI, remote sensing, vegetation Index.
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MINERALOGICAL AND CHEMICAL CHARACTERIZATION
OF MIOCENE SANDS OF BOU CHEBKA (KASSERINE: SOUTH
WEST OF TUNISIA) AND INDUSTRIAL VALORIZATION
ASSESSMENT

Maalla Imen', Boussen Slim? and Sebei Abdelaziz*
1 Geology Department Mineral Resources and Environment Laboratory, Faculty of Sciences of
Tunis, imenmaala@gmail.com
2 Senior Engineers for the National Office of Mines

Abstract:The study area is located in the Kasserine region to end of
western-central part of Tunisia, named “Bou Chebka” region. It’s
characterized by the largest sands deposits extra-siliceous in Tunisia: sands
and sandstones of Beglia formation, extending into the region of Jebel
Chaambi- Jebel Semmama- Bou Chebka. They are considered in quantity
and quality as the best silica sand deposit. It is typified by its high silica
content, to very low levels of impurities and by their remarkable
granularity.The research was interested to a multidisciplinary study to
investigate the potential of extra siliceous, Serravallian — Tortonian, sands of
Bou Chebka region, and estimate its use in industrial field, mainly in
glassware.The morphoscopic analysis of detrital series shows that the useful
fraction (100-630 microns) consists essentially transparent quartz grains,
translucent to opaque. The densimetric separation identified very small
quantities of some heavy minerals: tourmaline, staurolite and Zircon. The
mineralogical study of the total rock, by X-ray diffraction, shows that the
sands are rich in quartz with low levels of feldspars. Chemical analysis of
sand shows very high levels of SiO, corresponding to an extra siliceous sand
(SiO2» 98%). Other major elements show low levels. However, contents of
iron (Fe,03), and coloring elements (TiO,) are slightly higher. By setting
attrition sand processing parameters, the results demonstrated a decrease of
Fe,O; (0, 04%) and an increase in the SiO, content of about 99,
5%.Geological sands reserves identified in Bou Chebka field are very
important. It can be used in the manufacture of certain types of semi-white
glass, colored glassware and glass wool. The sustainability of the operation
can be provided by the reservations contained in the immediate and natural
extensions of these industrial sands. This site contains an ideal sands deposit,
which is amenable to exploitation by quarry to produce multiple industrial
use, in particular the manufacture of glass.

Keywords: The sands, Mineralogy, Chemistry, Attrition, Glassware.
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APPLICATION OF AUTOMATED MINERALOGY IN THE FIELD
OF GEOCHEMISTRY AND PETROLOGY

Antonin KOPRIVA
TESCAN ORSAY HOLDING, Libusina trida 21, 623 00 Brno, Czech Repblic,

Abstract: Automated mineralogy is a well-established technique which
fully exploits both the analytical and imaging capabilities of a scanning
electron microscope. Automated mineralogical analyzers such as TIMA can
automatically identify mineral phases as well as provide information on their
distribution, grain size and association. Automated mineralogy is a widely
used tool in the field of ore processing, however, it can also be also applied
in virtually any branch of mineralogy and petrology. Apart from the standard
modal analysis the capability to search for a specific mineral is a key feature
of the TIMA system. The search relies on the backscattered electron signal
of a particular phase or phases. This is the aspect which makes the technique
dramatically more efficient than the traditional optical microscopy approach.
The increased efficiency is even more evident when searching for micron or
even sub-micron sized grains. The procedure can be applied when searching
for accessory minerals suitable for geochronology. The association of
accessory minerals can be obtained just as independently as of the rock type.
Finding heavy mineral association of sedimentary rock for provenance
studies is for automated mineralogy a simple and fast task. Thanks to the
geometry of multiple EDS detectors which enables fast evaluation of heavy
mineral concentrates even without mounting in epoxy, the TIMA system is
less sensitive to sample topography. The TIMA system is compatible with
other analytical techniques such as WDS, u-XRF, CL, EBSD or even SEM-
based Raman spectrometry which enables precise chemical analysis as well
as polymorph identification. All these factors make TIMA the ultimate
mineralogical platform.

Keywords: geochemistry, petrology, automated mineralogy, TIMA,
electron microscopy, mineral search
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TOKAT AGATLARININ MINERALOJIiK PETROGRAFIK
JEOKIMYASAL INCELENMESI, TURKIYE

Meltem Giirbiiz !, ilkay Kaydu Akbudak®, Umit Ulus®
1 Mersin Universitesi, Tak1 Teknolojisi ve Tasarimu Yiiksekokulu, Ciftlikkdy, MERSIN
2 Ahi Evran Universitesi, Miihendislik-Mimarlik Fakiiltesi, Bagbasi, KIRSEHIR
3 Ulus Lapidery, GOP Caddesi, No: 96, Turhal, TOKAT
mgurbuz@mersin.edu.tr

Ozet: Tokat ili sinirlart ierisinde bulunan inceleme alaninda en eski
birimler Paleozoik yasli Tokat ve Akdagmaden grubu olan metamorfikler ve
icerisinde yer alan kiregtaslaridir. Uzerine gelen ofiyolitik kayaglar ve onlar
orten kumtasi, kiltasi, seyl, kirectasit ve yastik yapili volkanitler Mesozoik
yaslidir. Bunlarm iizerinde ise Eosen yash tortullar ve volkanikler, Miosen
ve Pliosen yasl karasal ve denizel olusuklarla en istte Senozoik yash
Aliivyonlar gelir. Kuzeyden giineye dogru birbiri lizerine bindirmeli tektonik
dokanaklar yaygin olarak goriilmektedir. Jeokimyasal 6zelliklerinin
belirlenmesi amaglanan Tokat agatlar1 arazide sar1, kirmizi ve kahverenginin
farkli tonlarinda, kriptokristalen yapida ve nodiiller halinde volkanik
kayalarin bosluk ve kirik catlaklarinda gozlenmektedir. Agatlarm boyutlari
birkag cm'den 25-30 cm'ye kadar degismektedir. Araziden alinan &rneklerde
yapilan petrografik incelemeler sonucunda yan kayacin andezit bilesiminde
oldugu tespit edilmistir. Mikrolitik porfirik ve akma (trakitik) dokunun
gozlendigi yan kayag kesitlerinde ortoklaz, plajiyoklaz mikrolitleri, amfibol
ve opak mineraller ayirt edilmistir. Yan kayagta yapilan XRD analizinde
Ortoklazin (,KAISi30g) karakteristik pikleri; Tokat agatlarda yapilan XRD
analizinde ise Kuvars'in (SiO,) karakteristik pikleri tespit edilmistir. XRF
analiz sonuglarma gore; yan kayacta (andezit) % 59.38 SiO,;, % 18.11
Al,O3, % 7.68 K0, % 5.60 Fe,03, % 4.61 Na,O ve % 2.61 CaO orani dikkati
cekerken; Tokat agatlarinda ise % 98.22 SiO,, % 1.42 Fe,03, % 0.17 Cr,0g,
% 0.095 Al,O3 ve % 0.039 CaO oraninda oldugu belirlenmistir.

Anahtar Kelimeler: Tokat agati, Siistasi, Jeokimya, Tokat
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MINERALOGY PETROGRAPHY AND GEOCHEMICAL
STUDIES OF TOKAT AGATES, TURKIYE
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2 Ahi Evran Universitesi, Miihendislik-Mimarlik Fakiiltesi, Bagbasi, KIRSEHIR
3 Ulus Lapidery, GOP Caddesi, No: 96, Turhal, TOKAT
mgurbuz@mersin.edu.tr

Abstract: In the study area in Tokat, old estunitsare Paleozoic
metamorphic sand limestones in Tokat Groupand Akdagmaden Group. Up
on arriving ultramafic rocks and sand Stone overlying them, silt stone, shale,
limestone and volcanic rocks as pillow lavas are Mesozoic. There of on,
There are the Eocene sedimentary, magmatic and volcanic rocks, Miocene
and Pliocene terrestrial and marine formation sand top Cenozoic alluvium on
the top. Overlap each other from North to south on the tectonic contacts are
common. We aim determination of geochemical characteristics of Esadulus
agate which are yellow, redan different tones of brown, it is observed as
cryptocrystalline structure and nodules in the study area. The sizes of agate
varies from a few centimeters upto 25-30 cm. After the petrographic
examination of the samples taken from the field, it is identified that wallrock
is andesite. The thin sections of wallrock which have Microlitic porphyritic
and (trachytic) texture, orthoclase, plagioclase microlite, amphibole and
opaque minerals are distinguished. The XRD analysis of wallrock, reveal the
typical peak for orthoclase (KAl SisOg) and the XRD analysis the agate,
show peaks of quartz (SiO,). According to the XRF analysis results; the
wallrocks (andesite) have 59.38% SiO,, 18.11% Al,Os, 7.68% K0, 5.60%
Fe,03, 4.61% Na,O and 2.61% CaO in compositions. The Tokat agate have
98.22% SiO,, 1.42% Fe,03, 0.17% Cr,03, 0.095% Al,0zand 0.039 % CaO.

Keywords: Tokatagate, Gemstone, Geochemistry, Tokat



126 7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey
ISCEHISAR (AFYONKARAHISAR) MERMERLERININ
JEOLOJISI, MINERALOJISI VE JEOKIMYASAL

OZELLIKLERININ ARASTIRILMASI

Metin Bagc11, Mehmet Kozak?®

1Afyon Kocatepe Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, Afyonkarahisar,
2Afyon Kocatepe Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, Afyonkarahisar,
mbagci@aku.edu.tr

Ozet: Iscehisar (Afyonkarahisar) mermerleri M.O. 300’yilinda mermer
tretim faaliyetlerinin bagladigi bilinmektedir. Mermerler saf karbonath
kristalin kayaglardir.Ocaktan ilk c¢ikarildiginda, fazla ilgi ¢ekmeyen bu
kayaclar, degisik teknikler kullanilarak sekillendirilip islendiginde, yiiksek
albeniye sahip sanat eserlerine doniisebilmektedir.iscehisar mermerleri,
Iscehisar ilgesinin 1 km kuzeydogusunda yaklasik 6 km2 lik alanda 2 farkli
mercekte 30 mermer ocaginda iiretim yapilmaktadir. Caligma alaninda en
yaygin bulunan kayag tipleri mermer, kuvarsit, sist ve fillit tiirlinde olup
genel olarak ince tanelidirler.Calisma kapsaminda renk ve dokusal olarak
farkliliklar gOsteren mermer seviyelerinin mineralojik-petrografik ve
jeokimyasal oOzellikleri belirlenecektir.Calismadan elde edilen sonuglar
bolgedeki mermer fabrikalarina énemli 6lgiide katki yapacaktir.

Anahtar Kelimeler: Iscehisar, Mermer, Kalsit, Afyonkarahisar.
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THE INVESTIGATION OF GEOLOGY, MINERALOGY AND
GEOCHEMICAL PROPERTIES OF THE ISCEHISAR
(AFYONKARAHISAR) MARBLES.

Metin Bagc11, Mehmet Kozak?®

1Afyon Kocatepe Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, Afyonkarahisar
2Afyon Kocatepe Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, Afyonkarahisar
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Abstract: Since B.C. 300 years Iscehisar (Afyonkarahisar) where is
known the marble production. Marbles are pure carbonate crystalline rocks.
When first removed from the quarry, the more uninteresting rocks, when
processed and shaped using different techniques, can be transformed into
works of art with high allure. Iscehisar marble district spreads over an area
of approximately 6 km? area, having 2 different production lenses and 30
marble quarries 1 km northeast of the Iscehisar town. Marble, pure to impure
quartzite, and mica schist that is commonly fine grained and contains
phyllite are the most common rock types in the study area. In the scope of
this study, the geological properties of the research area and the
mineralogical, petrographical, geochemical properties of the marble have
been analysed. Results of this study will contribute significantly to the
marble factories in the region.

Keywords: Iscehisar, Marbles, Calcite, Afyonkarahisar.
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DETERMINATION OF DIFFERENT METALS IN
WASTEWATER USING NEW MICROSENSORS BASED ON
DIAMOND DOPED WITH BORON

Mohamed Larbi Hamlaoui
University of Annaba, Laboratoire EPEV, BP 12, El Hadjar, 23000 Annaba, Algeria
I_hamlaoui@hotmail.fr

Abstract: Different methods of analysis and speciation of heavy metals can
be used alone or in combination, including the techniques of anodic stripping
voltametry (DPASV) and the square wave (SWV). The Principe of these
methods, there is an accumulation of electro-active substances on the surface
of the electrode, which allows us to analyze the elements to trace. For our
analyzes, we used electrodes Boosted Boron Diamond (BDD) in the first
place for the detection of metals using stripping voltametry (DPASV) than
the detection of uranium (SWV). For the detection of metals, conditions
standard measurements are performed in a buffer solution of potassium
citrate in 0.1 M pH 2; potential and deposition time respectively -1.7 V and
20 s, and early potential end are -1.7 and 0.5 V. we have shown that these
microcells allow simultaneous detection of heavy metals in water, with
detection limits of 0.4, 6.8, 5.5, and 2.3 nM, and linearity up to 35, 97, 48
and 5 nM, respectively, Cd (I1), Ni (I1) Pb (1) and Hg (I1) .

0 Ph
Ni

cd Hg

Keywords: Room temperature ionic liquid, Liquid-liquid, extraction,
DPASV, BDD, Electrochemical microcell
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EDREMIT KORFEZI’NIN (KD EGE DENIZI) GUNCEL
COKELLERI VE JEOKIMYASI

1 . 1
Mustafa Eryillmaz -, Fulya Yiicesoy Eryllmaz
Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimi, D Blok, Ciftlikkdy Kampusu,
33343, Yenisehir - MERSIN, ( e-mail:meryilmaz@ mersin.edu.tr; fyucesoy@mersin.edu.tr)

Ozet: Edremit Korfezi, Anadolu'nun en bati ucu olan Baba Burnu ile
Ciplakadaarasinda yer alir. Maksimum derinligi 113 metredir.Bu ¢alismada,
Edremit Korfezi’'nden, 126 adet yiizey ¢okel oOrnegi alimustir.
Orneklerinde, sedimantolojik ve jeokimyasal analizler yapilarak inceleme
sahasimin 1:75.000 olgekli ¢okel dagilim haritasi hazirlanmistir. Baba
Burnu’ndan doguya dogru Midilli ile Anadolu karasmin en dar yerinde
Miisellim kayaliklar1 Edremit Korfezi’nin agik deniz ile baglantisini 6nemli
oranda engellemektedir. Edremit Korfezi ¢gamur, Dikili Kanali kum agirlikli
zemin tlirline sahiptir. S1g kesimlerde cakil, kum; derin kesimlerde ¢amur
yaygindir. Litojenik taneler bolgenin jeolojik birimlerini temsil etmektedir.
Ayvalik’in kuzeydogusunda, Dikili Kanali’'nin si1g kesimlerinde gozlenen
kavki zenginlesmesi ve alg yayilimi yerel faktorlerin etkisindedir. Kuvars,
kum ve ¢akil boyutlu malzemenin baslica mineralidir. Silt boyutlu
malzemede plajioklaz 6nemli oranlardadir. Magmatik ve volkanik kayag
parcalar;, mika, klorit belirgindir. Cokel Orneklerinin birbirlerine gore
oranlarnda farkliliklar olmasina karsin, homojen mineralojik bilesime
sahiptir.34 yiizey ¢Okel drneginde yapilan jeokimyasal analizlerde, toplam
karbonat ortalamasi %15; organik karbon ortalamasi %1.16 bulunmustur. Fe
%3,84, Mn 441 ppm; Cu 13 ppm; Co 14 ppm; Zn 85 ppm; Ni 52 ppm
ortalama konsantrasyona sahiptir. Edremit Korfezi 6rneklerinden bazilarinda
Fe, Zn, ve Ni degerleri, seyl ortalamasinin iistiinde konsantrasyona sahiptir.
Bunun nedeni bolgenin kuzey, kuzeydogu ve dogusunda yer alan demir,
kursun cinko yataklaridir.

Anahtar Sézciikler: Edremit Korfezi, gilincel ¢okel, tane boyu, organik
karbon, toplam karbonat, agir metal, mineraloji
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SEDIMENTOLOGY AND GEOCHEMISTRY OF THE RECENT
SEDIMENTS IN THE EDREMIT GULF (NE AEGEAN SEA)
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! Mersin University, Faculty of Engineering, Geological Engineering Department, Ciftlikkoy Campus,
Mersin-TURKEY
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Abstract: Gulf of Edremit is located between the Baba Cape and Ciplak
Island with maximum depth of 113 m.In this study, had been taken 126
units of sediment samples in Edremit Bay. 126 surface sediment samples
have been taken from study area. Sedimentologic and geochemical analysis
had been made and 1:75.000 scaled sediment distribution map is prepared.
Musellim rocks are situated between Midilli Island and Anatolia. These
rocks seriously cut the connection of sediments of Edremit Gulf and Aegean
Sea. Sediments on the floor of the Edremit Gulf are mainly mud sized. Dikili
Canal surface samples contain mainly sand sized materials. The high gravel
and sand percentages found in shallow waters. Deeper waters are covered by
sediments with high mud contents. Benthic organisms and algae are
dominant in shallow water in Ayvalik and Dikili Canal. The terrigenous
components are generally consistent with the geological sources on land and
coast. Quartz and feldspars are frequent contributors to coarse sediments.
The fragments of igneous rock, mica, and chlorite are dominantly composed
of fine sediments. The samples show similar mineralogical composition. The
average total carbonate contents of the bulk sediment samples is 15%; the
average organic carbon contents of the sediments is 1,16%. Heavy metal
distribution in surface sediments was investigated. The results obtained in
average concentration are Fe %3,84, Mn 441 ppm; Cu 13 ppm; Co 14 ppm;
Zn 85 ppm; Ni 52 ppm. The metal concentration at some samples are higher
than seyl concentration as a result iron, lead, zinc and nickel ores which are
found in north-northeast and east of the studying area.

Keywords: Edremit Gulf, recent sediment, grain size, organic carbon,
total carbonate, heavy metal, mineralogy
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COGRAFI BIiLGIi SISTEMI iLE SKARNLARIN JEOKIMYASAL
DAGILIM DESENLERININ BELIRLENMESI: KESIKKOPRU
(BALA-ANKARA) DEMIR-OKSIT YATAGI

Mustafa Haydar Terzi', Erkan Yilmazer'
1 Aksaray Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, Aksaray
mhaydarterzi@aksaray.edu.tr

Ozet: Kesikkoprii demir-oksit yatagi, Orta Anadolu’da yer alan 6nemli
demir-oksit cevherlesmelerinden biri olup, %32-%54 arasinda degisen tenor
ve 13,6 milyon ton rezerve sahip farkli boyutlardaki bir ka¢ ocaktan
olugmaktadir. Cevherlesmeyi olusturdugu diisiiniilen granitoyidlerin
icerisinde dar olusumlu endoskarnlar bulunurken, yan kayaclarin (kristalize
kirectaglar1 ve mafik-ultramafik kayagclar) icerisinde de daha genis yayilimh
ekzoskarnlar yer almaktadir. Skarn zonlarinda hakim olarak granat, piroksen
ve epidot mineralleri bulunmaktadir. Bu caligma ile skarn zonlarina ait
jeokimyasal verilerin, cografi bilgi sistemleri kullanilarak konumsal
dagilimlarmin belirlenmesi, skarnlagsma siire¢lerinde skarnlarmn olustuklari
ilksel kayaclarina gore gecirdigi jeokimyasal degisimlerin ve skarn
mineralojisinin arasindaki iligkilerin ortaya konulmasi amaglanmaktadir.
Endoskarn ve ekzoskarn zonlarinin jeokimyasi, orijinal (protolith)
kayaclarina (granitoyid ve kristalize kiregtagi) gore birtakim degisimler
sunmaktadir. Endoskarnlarin igerisine yerlestikleri granitoyidlerin bilesimine
gore Si0,, TiO,, Al,03, Na,O ve K,0 igerikleri agisindan fakirlestigi, MnO,
Ca0, Fe, 03 ve MgO agisindan zenginlestigi belirlenmistir. Ekzoskarnlar ise,
icerisine yerlestikleri kristalize kiregtaglarina gére MnO, CaO ve MgO
icerikleri agisindan fakirlestigi, SiO,, TiO,, Al,O3; Na,O, K,O ve Fe,0;
icerikleri  acisindan  zenginlestigi  belirlenmistir.  Endoskarnlardan
ekzoskarnlara dogru ise SiO,, TiO,, Al,O3, Na,O, K,0, MgO fakirlesirken,
MnO, CaO ve Fe,0; zenginlesmektedir. Gergeklestirilen mineralojik-
petrografik caligmalara gore, skarn zonlarinda goriilen bu jeokimyasal
degisimin endoskarn ve ekzoskarn zonlarindaki mineral parajenezleri ile, ve
bu mineral parajenezlerinin bolluklar1 ile dogrudan iligkili oldugunu
gostermektedir. Bununla birlikte Kesikkoprii demir yatagi kayag
orneklerinden elde edilen jeokimyasal verilerin konumsal dagilim haritalari,
Kriging enterpolasyon yontemi kullanilarak hazirlanmis ve skarnlagma
siireclerinde skarnlarin igerisine yerlestikleri ilksel kayaclara gore
gerceklesen jeokimyasal degisimler ile skarn mineralojisi arasindaki
iligkilerin uyumlu oldugu ortaya konmustur.

Anahtar Kelimeler: Kesikkoprii, Skarn, Jeokimya, Demir-Oksit, CBS.
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DETERMINING THE GEOCHEMICAL DISTRIBUTION
PATTERN OF SKARN BY USING GEOGRAPHICAL

INFORMATION SYSTEM: KESIKKOPRU (BALA-ANKARA) IRON-

OXIDE DEPOSIT

Mustafa Haydar Terzi!, Erkan Yilmazer"
1Aksaray University, Engineering Faculty, Department of Geological Engineering, Aksaray,
(mhaydarterzi @aksaray.edu.tr)

Abstract: The Kesikkoprii iron-oxide deposit, is comprised of several
mineralization in different sizes, is one of the important iron-oxide deposits
in Central Anatolia with grades of 32-54 % Fe and total reserve of 13,6
million tones. Granitoids which is considered to be responsible for
Kesikkoprii mineralization have limited endoskarn zones, while wall rocks
(crystallized limestones and mafic-ultramafic rocks) includes widespread
exoskarn zones. Garnet, pyroxene and epidote minerals are dominant
minerals in the skarn zones. In this study, the aim is to reveal the spatial
distribution of geochemical data in skarn zones and relationship between
skarn mineralogy and geochemical changes in skarn zones formed
skarnization process. The geochemistries of endoskarn and exoskarn show
changes to original (protolith) rocks (granitoid and crystallized limestone).
The endoskarn zones are depleted in SiO,, TiO,, Al,O; Na,O, K,0, and
enriched in MnO, CaO, Fe,O3;, MgO, compared to host the granitoid rocks.
The exoskarn zones are depleted in MnO, CaO, MgO, and enriched in SiO5,
TiO,, Al,O3, Na,0O, K0, Fe,0O3, compared to host the crystallized limestone.
From endoskarn to exoskarn zones, SiO,, TiO,, Al,Oz; Na,O, K,0, MgO
values are depleted, while MnO, CaO, Fe,03 values are enriched. According
to mineralogic-petrographic studies, the geochemical changes in skarn zones
are directly associated with mineral assemblages, and abundance of this
mineral assemblages in endoskarn and exoskarn zones. In addition, the
spatial distribution maps acquired from rock samples in Kesikk&prii iron-
oxide deposit, prepared by using Kriging interpolation method, seems to
have consistent relationships between skarn mineralogy and geochemical
changes in skarn zones hosted by protolith rocks during skarnization process.

Keywords: Kesikkoprii, Skarn, Geochemistry, Iron-Oxide, GIS
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CEVRE VE HALK SAGLIGI ACISINDAN
JEOKIMYA ATLAS(LAR)ININ ONEMIi

Nuray Karapinar
Maden Tetkik Arama Genel Miidiirligi
(nuray.karapinar@mta.gov.tr)

Ozet:insanoglu en genis anlamda biyolojik, kimyasal, fiziksel, sosyal,
ekonomik ve kiiltiirel ortam olarak tanimlanan g¢evresi ile yasami boyunca
iligki ve karsiliklr etkilesim igerisinde bulunur. Bunlar arasindan fiziksel ve
kimyasal ¢evre (fizikokimyasal c¢evre) jeolojik ¢evre ile biitiinlesik olup
jeoloji ile dogrudan iligkilidir. Fizikokimyasal ¢evrenin birer 6gesi olan su,
hava ve toprak gibi alici ortamlarin kalite durumu yerkiirenin yer kimyasi ile
yani jeokimya ile dogrudan iliskilidir. Ayrica, niifus artigi, sanayilesme ve
kentlesme ile birlikte ¢evre lizerinde artan baski hava, su ve toprak gibi alici
ortamlarin kalitesini siirekli degistirir. Dolayisiyla hem c¢evre ve halk
sagligiin korunmasi, iyilestirilmesi ve gelistirilmesi ¢aligmalarinda hem de
karar verme mekanizmalarinda kullanilabilecek dogru, giivenilir, ulusal ve
uluslararasi dlgekte karsilastirilabilir ve kabul géren ¢evresel veri ve bilgiye
ihtiya¢ vardir. Bu baglamda, elementlerin farkli ¢evre bilesenlerindeki
(toprak, sediman, yiizey ve yeralt1 suyu gibi) bolluk ve mekansal dagilim
bilgisini i¢eren jeokimya atlaslari, iilkelerin “gevresel veri ve bilgi” temelini
olusturur. Jeokimyasal veri elementlerin arkaplan (background) derisimleri,
bunlarin dagilim 6zellikleri, birliktelikleri ve potansiyel kaynak ve yerlesimi
hakkinda bilgi saglayarak Kkirliligin Onlenmesi, azaltilmasi ve kirlenmis
alanlarin rehabilitasyonu i¢in uygun stratejilerin - gelistirilmesineimkan
saglar. Ayrica, insan sagligmi olumsuz etkileyebilecek jeokimyasal
anomolilerin tanimlanmas1 ile ¢evresel faktorlerin bilinen saglik
problemlerinin  cografik  dagilimina  etkilerinin  belirlenmesi,saglik
problemlerin ortadan kaldirilmasi ve Onlenmesi iginuygun stratejilerin
gelistirilmesine de imkan sunar.Ozetle, gevre kirliligi ve tibbi jeoloji
konularinda yapilacak caligmalar oncelikli olarak elementlerin farkli gevre
bilesenlerindeki bolluk ve mekénsal dagilimi bilgisine dayanir. Elementlerin
jeokimyasal arka plan derigimleri hakkinda detayli bilgi ayn1 zamanda ¢ok
sayidaki idari ve hukuki konuyla da ilgilidir.

Anahtar Kelimeler: Jeokimya, jeokimya atlasi, ¢evre kirliligi, tibbi
jeoloi
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THE IMPORTANCE OF GEOCHEMICAL ATLAS(SES) FOR
THE ENVIROMENT AND PUBLIC HEALTH

Nuray Karapinar
General Directorate of Mineral Research and Exploration
(nuray.karapinar@mta.gov.tr)

Abstract: Human being has an interaction and relationship with the
environment which is in the widest sense biological, chemical, physical,
social, economic and culturalthroughout the life. The physical and chemical
environment (physicochemical environment)among them are integrated with
the geological environment and directly related with the geology. Quality
ofthe receiving environmentssuch as water, air andsoil, which are one of the
elements of the physicochemical environment, is directly related to the
chemistry of the earth and the geochemistry as well. In addition, the status of
air, water and soil quality has been continuously changed by the gradually
rising pressure on the environment caused by the population
growth,industrialization and urbanization.Therefore, there is a need of the
environmental data and information which is accurate, reliable and also
comparable and recognized at the national and international level both for
the protection, improvement and development of environmental and public
health and for decision-making process. In this point of view, geochemical
atlases containing the abundance and the spatial distribution of elements in
various environmental components (soil, sediments, and surface and
groundwater etc.) construct the basis of “environmental data and
information”.Providing information on backgroundconcentration of elements
and their distributioncharacteristics and potential source and settlements,
geochemical data provide the development of appropriate strategies both for
the pollution prevention and mitigation and rehabilitation of contaminated
sites. In addition, diagnosing geochemical anomalies which adversely affect
the human health, geochemical data will also provide the determination of
the effect of environmental factors on the geographical distribution of known
human health problems and elimination and prevention of those health
problems.Briefly, the studies on the environmental pollution and medical
geology are primarily based on the knowledge of amount andspatial
distributionof  elementsindifferentenvironmental components. Detailed
information about the geochemical background concentrations of elements is
also related tothelarge number of administrative and legalissues.

Keywords: Geochemistry, geochemical atlas, environmental pollution,
medical geology
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CANKIRI HAVZASINDA (ORTA ANADOLU) GEC MiYOSEN VE
PLIYOSEN PALEOCEVRE KOSULLARI: DURAYLI iZOTOP,
83rf’Sr iZOTOP ORANI, POLEN VE OSTRAKOD ANALIZLERI

Nurdan Yavuz', Goniil Culha
"Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, Universiteler Mahallesi
Dumlupinar Bulvart No:139, 06800 Cankaya/ANKARA, TURKEY
nurdanyavuz@hotmail.com

Ozet: Orta Anadolu’nun kalin Neojen ¢okelleri iceren biiyiik
havzalarindan biri olan Cankir1 Havzasi, kuzeyde Sakarya Kitasi ve giineyde
Kirgehir Blogu arasinda yer alir. Cankiri Havzasmin geligimi, Orta Eosen’de
denizel kosullarin sona ermesi ile karasal kosullar altinda devam etmis ve,
klastikler ve yaygin evaporitik ¢okellerin olusumu ile son bulmustur. Bu
caligma, havzanin kuzey kesimlerinde yer alan {ist Miyosen ve Pliyosen
evaporit-kil  ardalanmalar1  {izerinde gergeklestirilmistir. ~ Palinolojik
incelemeler, Pinus baskin olmak tizere, Orneklerde kozalakli agac
polenlerinin bol miktarda bulundugunu gostermektedir. Tamimlanan bu
palinoflora ge¢ Miyosende bir ¢gam ormaninin varligina igaret etmektedir.
Pliyosen doneminde, otsul bitkilerdeki gbdze c¢arpan artiy ve yaprakli
agaclarin mevcudiyeti ile vejetasyon degismistir. Otsul bitkiler baskin olarak
Poaceae, Asteraccac ve az sayida Dipsacaceae, Chenopodiaceae-
Amaranthaceae, Caryophyllaceae, Apiaceae ve Valerianaceae ile temsil
edilmektedir. Bu palinoflora, otsul bitkiler ile kaplanmis yaygin agik alanlar
icerisinde seyrek olarak agaglarin mevcut oldugunu gostermektedir.
Palinoflora iizerinde yapilan Coexistence Approach analizi ile Pliyosen
doneminde dongiisel yagis degisimlerinin bulundugu ve iklimsel kosullarin
giiniimiizden daha sicak oldugu belirlenmistir. 5°C analizleri istifin ¢okelimi
sirasinda bitki ortiistinde C3 bitkilerinin hakim oldugunu gostermektedir.

Orneklerde tanimlanan ostrakod toplulugu, erken gec Miyosen’de tatlh su
kosullarinin ve ge¢ ge¢ Miyosen ve Pliyosen’de act su kosullarinin baskin
oldugunu gostermektedir. Ayrica incelenen Olgiilii stratigrafik kesitler
boyunca ¢ok sayida kiiciik tuzluluk degisimleri mevcuttur. 61805u|fa'[e
degerleri (10.9-16.4%o) ve karasal jips Ornelerine ait 8'Sr/%Sr izotop oram
degerleri ((0.707406-0.707734) denizel evaporitlerden ayirt edilemez
degerlerdir. Bu izotop degerleri daha derinlerde bulunan yasli denizel
evaporitlerin ¢ozlinerek yeniden depolandigimi diisiindiirmektedir. Jips
orneklerine ait oksijen izotopu degerlerindeki degisimler muhtemelen nemli
ve kurak donemler arasindaki dalgalanmalar1 yansitmaktadir.

Anahtar Kelimeler: Polen, durayli izotoplar, ®Sr/*’Sr izotop oram,
ostrakod, Neojen, Orta Anadolu



136 7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey

LATE MIOCENE AND PLIOCENE PALAEOENVIRONMENTAL
CONDITIONS IN THE CANKIRI BASIN (CENTRAL ANATOLIA):
STABLE ISOTOPES, %sr/4Sr ISOTOPE RATIO, POLLEN AND
OSTRACOD ANALYSIS

Nurdan Yavuz', Goniil Culha'
'General Directorate of Mineral Research and Exploration, Department of Geological Research,
Universiteler Mahallesi Dumlupiar Bulvart No:139, 06800 Cankaya/ANKARA, TURKEY
nurdanyavuz@hotmail.com

Abstract: The Cankir1 Basin, located between the Sakarya Continent in the
north and the Kirsehir Block in the south, is one of the largest basins within
the central Anatolia with thick Neogene sediments. After termination of
marine conditions in the Middle Eocene the evolution of the Cankir1 Basin
continued under continental settings and resulted in clastics and widespread
evaporites. This investigation focuses on the upper Miocene and Pliocene
evaporite-clastic alternations in the southern part of the basin. Palynological
analysis show that samples are rich in coniferous pollen with dominance of
Pinus. The identified palynoloflora indicates the presence of a temperate
coniferous forest during the late Miocene. In the Pliocene the vegetation
changed with a sharp increase in herbs and the presence of broadleaf trees.
Herbs are represented by high amounts of Poaceae, Asteraceae and minor
amounts of Dipsacaceae, Chenopodiaceae-Amaranthaceae, Caryophyllaceae,
Apiaceae and Valerianaceae. This palynoflora indicates presence of
wideapread open areas covered by herbaceous plants which were sparcely
interspersed with trees. The results of Coexistence Approach analysis
indicate cyclic precipitation changes within the Pliocene and presence of
warmer climatic conditions than present. **C analysis show that vegetation
was dominated by C3 plants. The identified ostracod assemblage indicates
dominance of fresh water conditions during the early late Miocene and of
brackish water conditions during the late late Miocene and Pliocene.
Additionaly there were also many small salinity variations throughout the
studied sections. The 8"Ogyse (10.9-16.4%0) and ®’Sr/*°Sr isotopic ratios
(0.707406-0.707734) of non-marine gypsum are indistinguishable from the
marine evaporites. This suggest recycling of older marine evaporites. The
changes in oxygen isotope ratios of the gypsum samples show possible
fluctuations of relatively wet and arid periods.

Keywords: Pollen, stable isotopes, 2°Sr/®’Sr isotope ratio, ostracod,
Neogene, Central Anatolia
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THERMOPHILIC AMMONIA-OXIDIZING ARCHAEA (AOA)
ALONG A REDOX GRADIENT IN UZONCALDERA,
KAMCHATKA, RUSSIA

Paul A. Schroeder!, Laura E. Fackrell', Chuanlun Zhang?, and

Gennady Karpov®
1University of Georgia, Department of Geology, Athens, GA, 30602-2501 USA
2 Tongji University, State Key Laboratory of Marine Geology, Shanghai, 200092, P.R China
3 Institute of VVolcanology and Seismology, RAS-FEB, 9 Boulevard Piip, Petropavlovsk-Kamchatsky,
683006, Russia

Abstract: The discovery of ammonia-oxidizing archaea (AOA) has
caused a major reevaluationof the role that microbial communities play in
the global nitrogen cycle. Thermophilic AOAare of particular interest
because they are thought to utilize redox sensitive metals such as Cu. The
Orange thermal field (OTF) in the Uzon Caldera, Kamchatka, Russia
exhibits strongredox gradients and bears metaliferous sediments and waters.
The OTF is therefore an ideallocation to gain greater understanding of the
relationships between AOA and various tracemetals in the environment. We
hypothesized that crenarchaeol would be more abundantwhere terminal
electron acceptors (e.g., O? and Fe*") and nutrients of NH* and metals
(e.g.,Cu) are more abundant.To test this hypothesis, we collected and
preserved surface and subsurface (~20 cm)sediments and pore waters along a
redox gradient in the OTF. Sediments were tested formineralogy, lipids, and
chemistry. Waters were tested for elemental major/trace and
stableoxygen/hydrogen isotope chemistry. Our hypothesis was falsified.
Instead, a higher abundance of crenarchaeol lipid wasobserved in more
reducing conditions, where sulfide and Fe-bearing smectite-rich
sedimentswere common. In oxidizing sediments, kaolin-group and goethite
were common. Smectiteshave a greater potential to bind NH** than kaolin-
group minerals due to redox couplingbetween structural Fe and interlayer
cation sites. Under reducing conditions, smectites act asan NH** sink, while
under oxidizing conditions they act as an NH** source. Other factors inthe
dynamics of nitrogen cycling in these environments include, sediment
texture, temperature, and the modification of water chemistry due to
evaporative processes. Althoughnot examined in this study, it is likely that
other microbial redox reactions involving C and Sare important to these
thermophilic ecosystems. Understanding these linkages arefundamental to
nitrogen cycling and may give insights to geochemical cycling in
otherthermal systems, as well as a better awareness of mineral evolution on
early Earth and onextraterrestrial planets.

*This study was funded by CRDF Global RUG1-7086-PK-13, NSF PIRE
1511818, the ClayMinerals Society, GSA student grant program, and the
UGA Watts-Wheeler endowment.



138 7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey

PREPARATION OF IMPROVED TYPES OF CEMENT TAR USED
IN POLISHING OPTICS FROM IRAQI RAW MATERIALS

Waleed Y. ALUBIDE

Mining Engineering department, College of Petroleum and Mining, Mosul University, Iraq
waleed_1960@hotmail.com

Abstract: The main aim of the current research is providing a number of
industrial materials (polishing tar) from local raw materials. It has been used
as polishing cement for optic industry, and it included three basic stages; the
laboratory stage included the selection of suitable raw materials to prepare a
special polish tar as a cement molding of the optics and according to the
specifications of standard sample of this material. After the original
components of the standard polish tar have been identify, some of the Iraqi
Tar, special organic polymers and wax have been used to prepare several
mixtures and laboratory samples.The second stage included the practical and
laboratory testing of the prepared samples and mixtures and compared with
those of standard specifications that include the extent of homogeneity with
polishing powders under various temperatures and velocities of the refine
machines of optics. All the laboratory tests was carried out in one of the
industrial sectors on lIraq, the final results showed highly successful of the
three Iraqi tars which was taken from one of the Iragi refineries after the
addition of a special hardened resin and enhancements polymers.The final
stage included the design, and manufactures a mini-pilot unit for the
preparation of this type of polishing tar 10 Kg/day.

Keywords: Optic glass, polishing tar, Refining, Resin, Waxes.
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INTERACTION BENTONITE/ CONCRETE IN THE CASE OF THE
SEALING OF UNDERGROUNDSTRUCTURES

Yasmine RDISSI
PhD student on environmental geology ( National School of Engineers ofSfax-Tunisia)

Abstract: It is clear that urban areas are constantly changing and the
reconquest of these areas occurs most often with the primary objective to
maximize the floor space under construction. Thus many Works have
underground constructions. This configuration can result in a direct
interaction between the structure and the water table. It is then necessary to
control the water inflow into the building but also to limit the possible
transfer of pollutants to the book's table. In this context, one of the strategies
adopted is to implement bentonite sandwiched between two geotextiles. This
material has a very low permeability (<10-11m/s) and very good adsorption
capacity to capture any possible trace metals dissolved. The hyperalkaline
solutions formed in contact with the concrete can cause intense ion
exchanges leading to the disintegration of clay materials. These altered
materials see their hydraulic properties highly degraded but to date, no study
is available to quantify this effect. The planned work aims to be simulated by
laboratory tests the fate of the geotextile bentonite immersed in a water table
and in contact with a concrete foundation. In some configurations, the
bentonite geotextile is confined by casting concrete. In this context arises the
question of hydration by water transfer from the concrete. The objective of
this laboratory study is to contribute to understanding phenomena of
inhibition bentonite hydration with hyperalkaline solutions. Various
bentonites studied will be compared by free swelling tests. The standardized
test using mineralized water is used as a reference and compared to the
behavior observed with a hydration solution of KOH and CacCl, at different
concentration for controlling the ionic charge, pH and conductivity.
Secondly, characteristics solutions in equilibrium with the cements studied
will be used to simulate the hydration of the dry bentonite with water in
equilibrium with the concrete. In situ aging problem will also be addressed
by the material permeability tests to Oedo permeameter.

Keywords: Hyperalcaline solution, bentonite, geotextile, swelling test
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ALKALI AKTiVASYONLU MALZEME ELDESINDE
KULLANILAN KAOLENLERIN FiZiKSEL VE KIMYASAL
OZELLIKLERININ INCELENMESI

Yildiz Yildirim®, Murat Ciflikli®
1 KaleseramikArge Merkezi CAN/CANAKKALE,
2 Nigde Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Boliimii, NIGDE
e-posta: yildizyildirim@kale.com.tr, muratc@nigde.edu.tr.

Ozet: Giiniimiizde hammadde kaynaklarnin azalmasi ve cevresel
faktorler yeni malzeme arayislarini hizlandirmigtir. “Alkali Aktivasyonlu
Malzemeler” dogal malzemelerle ciiruf, ugucu kiil gibi atiklarin veya 1sil
islemle reaksiyona girme kabiliyetleri arttirilan kaolenlerinsodyum veya
potasyum hidroksit, sodyum silikat gibi kimyasallarla yapilarin degismesi ile
elde edilir. Bu sekilde elde edilen malzemeler yalitim, yangin geciktirici,
radyoaktif malzeme depolanmasinda, ¢imento ve seramik sektoriinde
kullanilabilir. Bu ¢alismada 3 farkli kaolen segilmistir: Ukrayna kaoleni,
FransaKaoleni ve Balikesir Bolgesi Kaoleni. Kaolenlerin mineralojik ve
yapisal degisimleri XRD — FTIR - DTA / TG ile test edilmis ve kimyasal
bilesimi, partikiil biylkligi dagilimi, pargaciklarin morfolojisinin, spesifik
yiizey alani ve aliiminyum koordinasyon sayisi degisimleri incelenmistir.
Kaolenlerin fakli bir yapiya ge¢mesi i¢in yapilarindaki Al,Oz /SiO, dengesi
ve eser elementlerin buna etkileri arastirilmistir. Yapisindaki Fe,Oz; gibi
oksitler reaksiyon kabiliyetini etkiledigi gézlenmistir. Kaolenlerdeki kuvars
ve hidromika oraninin ve kristal boyutundaki farkliliklarin reaksiyona girme
kabiliyetleri tizerindeki etkileri arastirilmstir.

Anahtar Kelimeler: Hammadde, Kaolen, XRD, FTIR, ¢imento, seramik.
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INVESTIGATION OF THE PHYSICAL AND CHEMICAL
PROPERTIES OF KAOLINS USED IN ALKALI ACTIVATED
MATERIAL ACHIEVEMENT

Yildiz YILDIRIM', Murat CiFLIKLI?
1 Kaleseramik R & D Center CAN/CANAKKALE,
2 NigdeUniversity, Department of GeologicalEngineering, NIGDE
e-posta: yildizyildirim@kale.com.tr, muratc@nigde.edu.tr.

Abstract: Today, due to reduction of raw material resources and
environmental factors, the searching for new materials has
accelerated. "Alkali Activated Materials” are obtained by natural
materials, such as the wastes like clinker and fly ash, or obtained by
the reaction of the heat treatment capabilities increased kaolin with
sodium or potassium hydroxide, or sodium silicate. The materials that
achieved by this way, can be used in isolation, fire retardant,
radioactive material storing, cement and ceramic industries. In this
study, three different group kaolins were selected: the Ukrainian
kaolin, French kaolin and Balikesir region kaolin. Mineralogical and
structural changes of the kaolins examined by XRD-FTIR-DTA/TGA,
and chemical compositions, particle size distribution, particle
morphology, specific surface area and the aluminium coordination
number changes analysed. To take the kaolins into a different
structure, the Al,O3/SiO, balance in their structure and the effects of
the rare elements to them investigated. It was observed that the oxides
in the structure of kaolin like Fe,O3 affect the reaction abilitiy. The
effect of the quartz and hydromica ratios in kaolins and the differences
in the crystal sizes on the ability to react investigated.

Keywords: Rawmaterial, Kaolin, XRD, FTIR, cement, ceramic.
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PREFERABLE INTERPOLATION METHOD FOR MAPPING SOIL
PROPERTIES BY GIS TECHNIQUE OF AN AREA LOCATED AT
NORTHERN IRAQ

Zeki M. Hassan and Basman W. Azz
Soil Sciences and Water Resources Department, College of Agriculture and Forestry,University of Mosul,
Iraq
zekigeologist@yahoo.com

Abstract: Soil Protection from causes of all types of degradation is a
strategic goal in all nations. Properties of the soil are characterized by spatial
distributions. A GIS program is able to process and integrate spatial data into
a multiple maps, and giving the opportunity to compare them for detecting
the internal correlations among the variables under consideration. Founding
the relationships between soil properties to location gives us the opportunity
for making correct decisions about the land use. The study is highlighted the
problem which is how to choose the appropriate spatial interpolation method
for mapping processes and representation of a specific soil data? The study
area was located in Northern part of Iraq, and surface soil samples from 21
locations were taken for interpolation of local maps purposes. Texture (sand,
silt and clay), pH, EC, organic matter, Calcium Carbonate, Soluble
Potassium and Soluble Sodium values were measured for each sample. The
chosen interpolation methods were Kriging, Inverse Distance Weighted
(IDW), Radial Basis Functions (RBF), Global Polynomial (GP) and Local
Polynomial (LP). The performance of the interpolation methods was done
using geostatistics analyses by the Mean Absolute Error (MAE), Mean Bias
Error (MBE) and Root Mean Square Error (RMSE). The results showed that
the IDW and kriging were the best methods for most of the studied variables,
while the RBF, GB and LP were inappropriate. This study is a forward step
towards more accurate results.

Keywords: GIS, Interpolation, Iraq, Soil properties.
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ROLE OF THE NEOGENE FAULTS IN CONTROLLING THE
CIRCULATION OF FLUIDS IN TURKEY: EXAMPLES FROM
DINAR AND DENIZLI BASINS

Cihat Algicek', Andrea Brogi?, Enrico Capezzuoli®, Anna Gandin®,
Domenico Liotta?, Marco Meccheri*, Valentina Rimondi®, Giovanni
Ruggieri’

1 University of Pamukkale, Department of Geology, 20070, Denizli, Turkey
2 University of Bari, Department of Earth and Geoenvironmental Sciences, 70125, Bari, Italy
3 University of Perugia, Department of Physics and Geology, 06123, Perugia, Italy

4University of Siena, Department of Physics, Earth and Environmental Sciences, 53100, Siena, Italy
5 IGG-CNR, Institute of Geosciences and Earth Resources, Via G. La Pira, 4 - 50121 Firenze, Italy.

Abstract: Faults and associated structures may have a primary impact on
fluid migration in the upper crustal levels providing permeable pathways for
fluids, from the surface down to deeper crustal levels and vice-versa, as it is
occurring in volcanic and geothermal areas. We report examples from two
Neogene-Quaternary basins of western Anatolia (Dinar and Denizli) where
volcanism, widespread hydrothermal circulation and travertine deposition,
representing the superficial expression of deep geothermal reservoirs
partially exploited for electricity production, are controlled by still active
faults. Our examples focused on the relationships among volcanism,
geothermal fluids migration, travertine deposition and tectonic activity, with
particular emphasis on the role of the faults in controlling fluids upwelling,
eruptive centres and thermal springs location, as well as deposition of
travertine masses. New field mapping and structural/kinematics analyses
allowed us to recognise that the two main faults systems (NW- and NE-
trending), characterizing the Neogene-Quaternary extensional tectonic
evolution of western Anatolia, can be framed in the same tectonic regime,
with the faults NW-trending playing the role of transfer faults during
Miocene-Pliocene extensional event. The main results of our studies are that
the location of significant hydrothermal manifestations (i.e. Pamukkale and
Kamara in the Denizli Basin) and volcanism (i.e. Golciik in the southern part
of the Dinar Basin) appears to be mainly controlled by the intersection
between NE- and NW-trending faults, thus defining important structurally-
driven conduits, able to channel a large volume of fluids from depth to the
surface.

Keywords: Faults, fluids, travertine, volcanism, extensional basins
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SUBMARINE PALEOSEISMOLOGY IN THE SEA OF MARMARA

Luca Gasperini', Giovanni Bortoluzzi*, Alina Polonia*
Y1stituto di Scienze Marine, ISMAR-CNR, Marine Geology section, Bologna (alina.polonia@ismar.cnr.it)

Abstract: Paleoseismology is the investigation of individual earthquakes
from their geological signatures, those produced directly along the rupture
plane, and those produced in the vicinity of faults by seismic shaking
(landslides and mass flows). If dateable material is recovered from
stratigraphic horizons that experienced successive ruptures, slip rate and
time separation between large earthquakes can be reconstructed. Earthquake
geology has been widely applied to major seismogenic faults on land, and
has become a primary tool for seismic hazard evaluation, but is still a
pioneering technique offshore. We present here some results of marine
geology researches carried out in the Sea of Marmara onboard of R/V Urania
from 2001 to 2013, in an attempt of applying submarine paleoseismological
techniques to this complex geological setting developing along the principal
deformation zone of the North-Anatolian Fault system. High-resolution
geophysical data were used to define location and geometry of seismogenic
faults, fault ruptures and slip-rates. Sediment samples were collected to
study the interplay between seismic shaking, margin instability and
sedimentation in different tectonically controlled basins, and to provide a
chronostratigraphic framework to slip-rate estimate. The earthquake records
are represented by turbidite-homogenite mass-flow units, which commonly
contain a basal coarse layer, a middle laminated silt layer and an overlying
homogeneous mud layer. Recent high-energy sedimentary layers observed in
the Izmit Gulf can be confidently correlated with major historical
earthquakes through radionuclide and radiometric dating methods, providing
the average repeat time of mass flow events which is ca. 300 a. This method
can be applied backwards in time, at least in the Holocene, to include a
number of seismic cycles, which is fundamental for a reliable seismic hazard
assessment.

Keywords: Submarine Paleoseismology; North Anatolian Fault; Sea of
Marmara; slip-rate; mass wasting.
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THE ROLE OF THE PONTIDES FOR THE INTERPRETATION OF
THE ORIGIN AND EVOLUTION OF THE BLACK SEA

Mario Boccaletti', Piero Manetti*?
YIstituto di Geoscienze e Georisorse-CNR-Pisa
“Dipartimento di Scienze della Terra- Universita di Firenze

Abstract: The evolution and the origin of the Black Sea were the object
of several hypothesis based mainly on the geological knowledge of its
surrounding margins. During the 80’s of the last century a cooperation of the
Bulgarian, Italian and Russian scientists permitted to obtain more than
100000 km of seismic lines. The geological and volcanological data on the
Pontides collected during several field missions made by the Italian
researchers are utilized for reconstruction the geophysical stratigraphy of the
Black Sea. The main phase of opening of the Black Sea was believed to
occur during the Lower Jurassic, while the best documented main phase of
Black Sea opening, dates back to the Upper Cretaceous when an impressive
magmatic arc developed as a result of Vardar Ocean subduction processes.
The subduction processes generated the opening of a back-arc basin (Black
Sea) that is wider in the west probably due to a different inclination of the
northward dipping subduction plan. After a time interval estimated at about
20 Ma, since the Eocene another magmatic arc, slightly southward shifted,
developed, and contributed to generate a new extension back arc which
determines the final opening of the Black Sea. A complete change in the
evolution of the Black Sea took place in the Neogene, when the Pontides are
now fully structured and the major deformations are represented by the
North Anatolian Trascurrent Fault (NATF) set along the old oceanic suture.
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THE CONTRIBUTION OF THE ITALIAN GEOLOGIST TO THE
KNOWLEDGE OF THE PONTIDES

Mario Boccaletti', Maria Alessandra Conti?, Piero Manetti*?
1lstituto di Geoscienze e Georisorse U.O Firenze Via G. La Pira 4 Florence, Italy
2Dipartimento di Scienze della Terra, Piazzale delle Scienze 8, Universita La Sapienza, Roma, Italy
3Dipartimento di Scienze della TerraVia G. La Pira 4 University of Florence Italy

Abstract: Since the late 60s of the last century researchers of different
Italian universities (e.g. Florence, Parma, Padua) gave rise to several studies
on the Pontic chain that led to the publication of data on metamorphic
massifs, on clastic and carbonate deposits that allowed to outline the
geological evolution of the studied area. Several data collected on the
Cretaceous sediments allowed to define the main events related to the
formation of sedimentary basins formed in the external and internal areas
with respect to a ridge that separated the North and South of this part of the
Pontides. They also studied the volcanic products of the Cretaceous and
Eocene formations interbedded with the sedimentary Cretaceous-Eocene
flysch formations largely outcropping in the studied area. In the mid-80s of
the twentieth century a study of the Mesozoic formations in the Western part
of the Pontic chain between the edge of the Aegean Sea and the area of
Ankara was started. Based on the extensive data collected it was possible to
set up a paleogeographic reconstruction of the area for the Jurassic and the
Early Cretaceous.
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THE ITALIAN CONTRIBUTION TO THE STUDY OF THE INTRA-
PONTIDE SUTURE ZONE IN CENTRAL TURKEY

Michele Marroni', M. Cemal Génciioglu®, Luca Pandolfi', Alessandro
Ellero®, Giuseppe Ottria’, Kaan Sayit’, Chiara Frassi

1 Dipartimento di Scienze della Terra, Universita di Pisa, Italy (marroni@dst.unipi.it-
pandolfi@dst.unipi.it- chiarafrassi@yahoo.it)
2 Department of Geological Engineering, Middle East Technical University, Turkey
(mcgoncu@metu.edu.tr-kaansayit@gmail.com)
3 Istituto di Geologia e Georisorse, CNR, Italy (ellero@igg.cnr.it-ottria@igg.cnr.it)

Abstract: Since 2010, an Italian-Turkish research group has involved in
researches on the Intra-Pontide suture (IPS) zone, one of the most puzzling
suture zone of Turkey. These researches have been funded by Italian PRIN
project (2008 and 2010-11) and by the Darius Programme. The IPS zone,
located Dbetween the Sakarya and Istanbul-Zonguldak terranes, is
characterized by ophiolites, ophiolite-bearing mélanges and HP
metamorphic complexes. In the last five years, the data collected on the IPS
zone have provided valuable insights on the tectonic history of this important
element of the Turkish geology. This suture zone derived from the closure of
a Neo-Tethyan oceanic basin, probably opened during the Middle Triassic,
as suggested by the occurrence of radiolarites of Middle to Late Triassic age
in the ophiolite-bearing mélange. Starting from Late Jurassic and during the
Early Cretaceous, the oceanic basin was affected by convergence with
development of a subduction zone. The record of this stage is preserved in
the HP metamorphic complexes where oceanic rocks affected by a
metamorphism ranging from blueschist to amphibolite and eclogite facies
have been identified. The available ages indicate that this metamorphism
ranges from Late Jurassic to Early Cretaceous. The final closure of the
oceanic basin occurred in the Middle Paleocene. The tectonic setting of the
IPS zone has been strongly modified in the Miocene by the North Anatolian
shear zone, a transform fault whose trend is parallel to the IPS zone. On the
whole, the resulting picture provides new suggestions about the
geodynamics of the Eastern Mediterranean.

Keywords: Ophiolites, deformation, metamorphism, geodynamics, Intra-
Pontide suture zone, Turkey.
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THE CONTRIBUTION OF THE FIRST ITALIAN GEOLOGISTSTO
THE KNOWLEDGE OF THE ANATOLIAN CENOZOIC
VOLCANISM

Samuele Agostini, Piero Manetti
Istituto di Geoscienze e Georisorse -CNR-Pisa, Italy

Abstract: The history of researches on Anatolia volcanism began in the
early 60s of the last century and continued up to now. Early researches were
published in 1966 and had as main topics the Central Anatolia.
Subsequently, researchers from the University of Pisa studied the link
between the volcanism of Western Anatolia and Aegean Sea region. Later
researches shifted again towards the Central Anatolia and moved to the
north-eastern region of Lake Van and the Kars plateau. All the collected data
were merged in a review paper in 1982 (Innocenti et al., 1982b), which
summarized the evolution of Cenozoic Volcanism in Anatolia that
constitutes a milestone and, mainly from a stratigraphic point of view, is
largely still valid.
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CENTRAL AND EASTERN ANATOLIA VOLCANISM

Samuele Agostini', Piero Manetti, Michele Lustrino?, Paolo Di

Giuseppe', M. Yilmaz Savas¢in®
!1stituto di Geoscienze e Georisorse, CNR, Pisa, Italy
Dipartimento di Scienze della Terra Universita La Sapienza, Roma, Italy
®Department of Earth Sciences, Tunceli University, Tunceli, Turkey

Abstract: A diffuse Neogene volcanic belt crops out in Central and
Eastern Anatolia. After the pioneering papers of Italian geologists dating
back to early ‘60s, Pasquaré et al. (1988) were among the first to present a
detailed description of Cappadocian ignimbrites. In the last 15 years, after a
gap lasted about 20 years, Italian and Turkish geologists joined their efforts
again to carry out more detailed studies all over Central, South Eastern and
Eastern Anatolia, aiming at better constraining the time-space distribution of
the Neogene volcanic rocks, as well as in constraining their mantle sources
in terms of local and global-scale geology. These latest studies were first
targeted on the Karacadag shield volcano (SE Anatolia), the biggest volcanic
edifice of the whole circum-Mediterranean area, occupying an area in the
order of 10* km? on the Arabian plate foreland, characterized by alkali
basaltic products with OIB-HIMU geochemical signature. Other studies, still
in progress, highlight the occurrence of both orogenic and anorogenic
products in three areas: Central Anatolia (from Konya to Sivas, including
Cappadocia), SE Anatolia (around Sanliurfa and Gaziantep), and the
westernmost sector of Eastern Anatolia (between Elazig and Bingol).
According to these preliminary studies, there is an almost continuous shift
from calcalkaline igneous activity to mildly sodic alkali basaltic
compositions, with some products with transitional affinity. In Central and
S-E Anatolia a clear temporal evolution of the erupted magmas in terms of
important changes in major oxides, trace elements as well as Sr-Nd-Pb
isotopic ratios are not recorded. Indeed, a largely overlapping (both in terms
of space and time) “orogenic” and “anorogenic” products are recorded. On
the other hand, calcalkaline lavas clearly predate alkali basalts (with
transitional products showing intermediate age) in Eastern Anatolia.
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ITALIAN-TURKISH COLLABORATION ON WESTERN
ANATOLIA VOLCANISM AND GEODYNAMICS: STATE OF ART

Samuele Agostini', Piero Manetti*, Mehmet Yilmaz Savascin®
Y1stituto di Geoscienze e Georisorse -CNR-Pisa, Italy
Department of Earth Sciences, Tunceli University, Tunceli, Turkey

Abstract: After the studies of the *60s and ‘70s, a new collaboration
between Turkish and Italian researchers started in 1995, which is still active.
From 1995 to 2010 main target of this collaboration was Western Anatolian
region. Main results were the setting up of a new geodynamic model for the
Western Anatolian and Aegean Regions, and a detailed description of the
volcanic products outcropping all over Western Anatolia, where seven
magmatic association with different geochemical characters were
recognized, both with subduction-related or with intraplate-type affinity.
Further studies, involving radiogenic isotope geochemistry as well as B-Li
stable isotopes, allowed to better define the evolution of the mantle source of
magmas, and to put further constraints on the geodynamic evolution of the
region.
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EXHUMING ANATOLIA: THE ITALIAN CONTRIBUTION TO THE
LOW-TEMPERATURE THERMOCHRONOLOGICAL STUDY OF
TURKEY AND THE SURROUNDING REGIONS

William CAVAZZA!, Massimiliano ZATTIN?

1 Department of Biological, Geological and Environmental Sciences
University of Bologna (ltaly) (william.cavazza@unibo.it);
2 Department of Geosciences, University of Padua (ltaly)

Abstract: This paper chronicles and summarizes the main results of the
cooperation between Turkish and Italian geoscientists in the low-temperature
thermochronological study [fission-track analysis, (U-Th)/He, clay
mineralogy, vitrinite reflectance, Raman spectroscopy of carbonaceous
material] of Anatolia and the adjoining regions. Such methods have been
applied to a variety of geological provinces/structures and lithostratigraphic
units comprising -west to east- the Thrace Basin, the North Anatolian Fault
at Ganos Mt., the istanbul terrane, Kazdag, Uludag, the Karakaya Complex ,
the Menderes and Alanya massifs , the Pontides, the Bitlis -Piitiirge massif,
the Eastern Anatolian Plateau, and the Lesser Caucasus. This line of
cooperation —active since 2003- has involved chiefly faculty and students
from the Universities of Bologna and Padua in Italy and Istanbul Technical
University, although experts from other institutions have been involved from
time to time (CNR Pisa, CNRS-IMPMC Paris, ETH Ziirich, Geological
Institute of Thilisi, Institute of Geophysics of Thilisi , National Academy of
Armenia, and the Universities of Arizona , Baku, Calabria, Florence,
Gottingen, Miskolc, Rome 3, and Tibingen ). Among the several results
obtained during this cooperation and discussed in the paper, of particular
significance are (i) the identification of a mid-Miocene episode of
cooling/exhumation along the Arabia-Eurasia collision zone (arguably the
phase of maximum indentation and mechanical coupling) and (ii) the
existence of an Oligocene (but likely older) precursor of the North Anatolian
Fault in the western Marmara region.

Keywords: thermochronometry, cooling, exhumation, Northern Anatolian
Fault, Arabia-Eurasia collision.
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KARADUVAR-DAVULTEPE (MERSIN) KIYI SERIDI BOYUNCA
KUYU SULARININ iCIiLEBILIRLIK OZELLIiKLERININ
ARASTIRILMASI

Ahmet Feyyat Demir’, Zeynep Ozdemir', Betiil Coskun Onal' ve

Erkan Demir?
 Mersin Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, MERSIN
* TMMOB Jeoloji Miihendisligi Odast, Mersin Il Temsilciligi, MERSIN
(cbetul86@gmail.com )

Ozet: Hiicrelerin yasamsal faaliyetlerinin ve viicut fonksiyonlarmin
yerine getirilmesini saglayan su, insan viicuduna sadece igme suyu
olarak degil, kullanma amagh olarak da girebilmektedir. Ancak, igcme
ve kullanma amach tiiketilen sularin kalitesindeki bozulmalar gesitli
hastaliklara yol agabilmekte, bu nedenle de 6zellikle igme sularinin
belirli standartlara sahip olmas: gerekmektedir. Bu calisma ile
Karaduvar-Davultepe (Mersin) sahil seridi boyunca 34 adet kuyu suyu
orneginin icilebilme ozellikleri yaninda kimyasal ve fiziksel
parametreleri incelenmistir. Bolgeden alman kuyu suyu 6rneklerinin
element diizeyleri ICP-MS ile (Na: 10.35-393.32, Mg: 16.06-130.30
ve Si: 3.43-42.98 ppm), anyon diizeyleri ise iyon kromatografisi ile
(CI: 17.47-712.83 ve NO;3: 23.52-479.11 ppm) belirlenmistir. TSE
266 (1997-2013) standardina gore bu elementler i¢in miisaade edilen
smir degerler ise; Na: 200, Mg: 20-50 ve Si: 1-30 ppm; anyonlar igin
CI: 250 ve NO3™: 50 ppm’ dir. Incelenen kuyu suyu &rneklerinde Na,
Mg, Si, CI, NOj; degerlerinin miisaade edilen sinir degerlerin
tizerinde, Li, B, K, Ca, Cr, Se, Co, Ni, Cu, Zn, As, Cd, Ba, Pb, F
diizeyleri ve pH, elektrik iletkenlik (E.I.) degerlerinin ise smir degerler
araliginda oldugu belirlenmistir. Incelenen kuyu suyu Orneklerinde
baz1 elementlerin ve anyonlarin anomali gostermesi, bu sularm igme
suyu olarak kullanilmasinda risk olusturacagindan, kirliligin
nedenlerinin (evsel atik, deniz suyu karisimi, formasyon kaynakli vb.)
arastirilarak gerekli 6nlemlerin alinmasi 6nerilebilir.

Anahtar Kelimeler: Mersin, Igilebilirlik, Kiyisal Yeraltisuyu,
Element, Anyon
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INVESTIGATION OF DRINKABILITY FEATURES OF WELL
WATERS ALONG THE KARADUVAR-DAVULTEPE COASTLINE,
MERSIN

Ahmet Feyyat Demir’, Zeynep Ozdemir', Betiil Onal' and Erkan Demir?
"Mersin University, Faculty of Engineering, Dept of Geological Engineering, Ciftlikkiy, Mersin
*TMMOB Chamber of Geological Engineering, Mersin Representative, Mersin
(cbetul86@gmail.com )

Abstract: Water that provides the vital functions of cells and the
fulfillment of bodily functions, may enter to the human body not only
as drinking water but also as the using water. However, deterioration
in the quality of water consumed for drinking and utility purposes can
lead to various diseases. Therefore especially drinking water should
have certain standards. In this study, a total of 34 well water samples
consumed in Karaduvar-Davultepe (Mersin) along the coastline were
evaluated. In addition to their drinkability characteristics, chemical
and physical parameters were determined. Element contents of
drinking water samples taken from the area by ICP-MS (Na: 10.35-
393.32, Mg: 16.06-130.30 and Si: 3.43-42.98 ppm), anion levels by
the ion chromatography (CI: 17.47-712.83 and NOj3: 23.52-479.11
ppm) were determined. According to TSE 266 (1997-2013) standard
limits values permitted for these elements (Na: 200, Mg: 20-50 and Si:
1-30 ppm) and for anions (CI: 250 and NO3: 50 ppm). The well
water samples analyzed Na, Mg, Si, CI, NO3™ contents are above the
permissible level. Li, B, K, Ca, Cr, Se, Co, Ni, Cu, Zn, As, Cd, Ba, Pb,
F contents and pH, electrical conductivity (E.C.) values were
determined in the range of limit values. Investigation of well water
samples show abnormality of some elements and anions, would pose a
risk in using this water as drinking water. It is recommended to
investigate the causes of the pollution (household waste, sea water
mix, induced formation etc.) and take the necessary measures.

Keyword: Mersin, Drinkability, Coastal groundwater, Element,
Anion
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OMER-GECEK JEOTERMAL ALANINDAKI
(AFYONKARAHISAR) AF-24 SONDAJ KUYUSUNUN KUYU
JEOLOJIiSi, ALTERASYON MINERALOJISI VE JEOKIMYASI

Ahmet YlldlZl, Can Basaranl, Metin Bagcll, Yusuf Ulutiirk®,

Miifit Demirkapr' Ve Eren Sucu®

!Afyon Kocatepe Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii. Afyonkarahisar
2AFJET, Afyon Jeotermal Tesisleri Turizm, Sanayi ve Ticaret Anonim Sirketi, Afyonkarahisar
ayildiz@aku.edu.tr

Ozet: Omer-Gecek Bolgesi, Afyonkarahisar ve Bati-Anadolu’nun en
onemli jeotermal bolgelerinden biri olup, Afyonkarahisar ilinin 20 km
kuzeybatisinda yer almaktadir. Bolgeden bosalan jeotermal sular, seralar ve
il merkezindeki konutlarin 1sitilmasinda ve birgok turistik tesiste saglik ve
turizm amagli olarak kullanilmaktadir. Bdlgenin jeotermal modelinde,
Paleozoyik yasli sistler gegirimsiz temeli, Paleozoik yasli mermerler
rezervuar kayaci ve Miyosen yash sedimanter kayaglar ise ortii kayaci
olusturmaktadir. Bolgede hakim olan geniglemeli tektonigin etkisi ile KB-
GD yonlii normal fay sistemi ve bunu verevine kesen tali faylar olugsmustur.
Meteorik sular bu fay hatlar1 boyunca daha derinlere inerek isitict kayaglar
ve jeotermik gradyanin etkisiyle 1smmig, yine aymt faylar boyunca
yiikselerek jeotermal kaynaklari olusturmustur. Calismada, Omer-Gecek
jeotermal alanindaki AF-24 sondajinin kuyu jeolojisi ve hidrotermal
alterasyon mineralojisi ve jeokimyasinin belirlenmesi amaglanmustir. Afyon
Jeotermal Tesisleri Turizm, San. ve Tic. (AFJET) A.S.’¢e ait ruhsath sahada
yer alan ve 2011 yilinda agilan 680 m derinligindeki AF-24 kuyusunda 125
°C sicakliginda jeotermal akiskan bosalmaktadir. Kuyuda aliivyon,
volkanosedimanter birim, taban konglomerasi, mermer ve sist seviyeleri
kesilmistir. Bunlardan volkanosedimanter birim ile sgist seviyelerinde
alterasyon gozlenmistir. AF-24 kuyusuna ait kirmtili 6rnekler {izerinde
stereo mikroskop, polarizan mikroskop, X-isinlar1 difraktometresi (XRD) ve
taramali elektron mikroskop (SEM) gibi yontemler kullanilarak 6rneklerin
mineralojik ve petrografik 6zellikleri ve ana, iz ve nadir toprak element
analizleri yardimiyla jeokimyasal o6zellikleri belirlenmistir. Calisma
sonucunda sondaj kuyusuna ait Orneklerin hidrotermal alterasyon
mineralojisi ve jeokimyasal dzelliklerindeki farkliliklar yardimiyla Omer-
Gecek bolgesindeki jeotermal sistemin gelisiminin ortaya konmasi
hedeflenmistir. Volkanosedimanter istifin piroklastik tiirlindeki kayaglarda
en Onemli fenokristalleri feldispat, kuvars, illit-mika ve hornblend
mineralleri olusturmaktadir. Kuvars, illit-mika, feldispat, kalsit ve dolomit
sistlerdeki kaya¢ olusturan minerallerdir. Piroklastik kayaglarda simektit ve
kaolinit; sistlerde ise kaolinit en Onemli alterasyon mineralleri olarak
saptanmustir. Piroklastik kayaglarda derinlikle dogru orantili olarak kaolinit
miktar1 artig gostermektedir. Sistlerde kaolinit mineraline talk eslik
etmektedir.

Anahtar Kelimeler: Alterasyon mineralojisi, kuyu jeolojisi, jeotermal,
Omer-Gecek, Afyonkarahisar
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THE BOREHOLE GEOLOGY, ALTERATION MINERALOGY AND
GEOCHEMISTRY OF AF-24 WELL IN OMER-GECEK
GEOTHERMAL AREA (AFYONKARAHISAR)
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Abstract: Omer-Gecek geothermal area is one of the most important
region in West Anatolia and Afyonkarahisar and located in 20km NW of
Afyonkarahisar. The geothermal waters in the region are used for
greenhouse, district heating and thermal tourism. According to geothermal
model, the impermeable basement, reservoir and cover rocks are consist of
the Paleozoic schist, the Paleozoic marbles the Miocene sedimentary rocks,
respectively. The is mainly controlled by NW-SE trending normal faults and
secondary faults cutting across them. Meteoric waters percolate through the
permeable rocks in the recharge area, they are heated by geothermal gradient
and ascends to the surface along these major faults.The aim of this study is
determining the AF-24 well’s geology and hydrothermal alteration
mineralogy and geochemistry in Omer-Gecek geothermal area. The AF-24
well in Afyon Geothermal and Tourism Incorporated Company’s licenced
area was drilled in 2011 with depth of 680 meters and 125 °C geothermal
liquid is produced. The lithology of this well is consist of alluvium, volcano-
sedimentary units, basal conglomerate, marble and schist. The volcano-
sedimentary, schist and marble units are affected from hydrothermal
alteration. The mineralogical and petrographic properties of the detrial
samples from AF-24 well, were determined by using stereo microscope,
polarized microscope, X-ray diffraction (XRD) and scanning electron
microscopy (SEM). With the help of the differences in the mineralogy and
geochemical properties of hydrothermal alteration, it is aimed to demonstrate
the development of the geothermal system. The most important
phenocrystals are feldspar, quartz, illite-mica and hornblende in pyroclastic
rocks of the volcano sedimentary sequences. The rock forming minerals of
schists are quartz, feldspar, illite-mica, calcite and dolomite. Smectite and
kaolin are both the alteration minerals in pyroclastic rocks and kaolin content
increases with increasing depth. On the other hand, kaolinite is the alteration
mineral in schists and talc is observed with kaolinite.

Keywords: Alteration mineralogy, borehole geology, geothermal, Omer-
Gecek, Afyonkarahisar.
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TARSUS OVASI (MERSIN-ADANA) YERALTI SULARININ
KALITESI VE INSANI AMACLI TUKETIiME
UYGUNLUGUNUN DEGERLENDIRILMESI

1 . . 1
Can Akbulut” ve Ciineyt Giiler
"Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Ciftlikkoy Kampiisii,
33343, Yenisehir, Mersin, akbulutcn@gmail.com

Ozet: Bu caligmada, Tiirkiye' nin dogu Akdeniz kiyisinda yer alan
Cukurova Deltasr’nin yaklasik 625 km”lik bir kismumi kaplayan Tarsus
Ovasi’nda, yeraltt sularinin insani amagl tiiketime uygunlugu arastirilmustir.
Yeraltt suyu kalitesinin belirlenebilmesi i¢in 2014 yazinda (Haziran-
Temmuz donemi) bolgedeki mevcut kuyulardan segilen toplam 60 kuyudan
alman su numunelerinde ¢esitli fiziksel ve kimyasal parametrelere ait
Olgtimler yapilmustir. Alinan su numunelerinde gesitli fiziksel parametrelere
(pH, Eh, elektriksel iletkenlik) ait degerler, major iyonlar (Ca, Mg, Na, K,
Si), cesitli anyonik bilesenler (NO3~, NO, , SO,*, SO, PO, CI', F,
HCO;3 ve CO3™) ve 20 agir metalin (Al, As, B, Ba, Br, Cd, Co, Cr, Cu, Fe,
Mn, Mo, Ni, Pb, Sb, Se, Sr, Ti, V ve Zn) konsantrasyonlar1 ¢esitli analiz
yontemleriyle belirlenmistir. Elde edilen sonuglar, Avrupa Ekonomik
Toplulugu (EEC) tarafindan kabul edilen ve Tiirkiye’de de uygulamaya
baslanan 98/83/EC nolu konsey yonergesiyle ve Diinya Saglik Orgiitii
(WHO) i¢gme suyu standardi ile karsilastirilmistir. Sonuglar, yeralti suyu
orneklerindeki NO3', Al, Ba, Cr, Cu, Mo ve Ni konsantrasyonlarmin insan
saghigr i¢in endise wuyandiran smr degerlerin altinda oldugunu
gostermektedir. Ancak birka¢ drnekte Na, As, B, Cd, Fe, Mn, Pb, Sb, NH,",
CI, SO/, NO* ve F konsantrasyonlar1 EEC ve WHO standartlarinda
belirtilen smir degerleri asmistir. Bu yiizden, bu bilesenleri yiiksek
konsantrasyonlarda iceren sularm, uzun siireli tiketimi insan saglig1
iizerindeki olumsuz etkileri nedeniyle tavsiye edilmemektedir.

Anahtar Kelimeler: Yeralt1 suyu, Su kalitesi, igme suyu, Kirlilik, Tarsus
Ovasi.
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ASSESSMENT OF GROUNDWATER QUALITY AND ITS
SUITABILITY FOR HUMAN CONSUMPTION IN THE TARSUS
PLAIN (MERSIN-ADANA)

1 . . 1
Can Akbulut™ and Ciineyt Giiler
"Mersin University, Faculty of Engineering, Geological Engineering Department, Ciftlikkdy Campus,
33343 Yenisehir, Mersin, (akbuluten@gmail.com)

Abstract: In this study, the suitability of groundwater for human
consumption has been assessed in the Tarsus Plain, which covers nearly 625
km2 within the Cukurova Delta located in the eastern Mediterranean coast of
Turkey. In order to assess the quality of groundwater quality 60 samples
were collected in summer of 2014 (during June-July period) from the
selected wells and analyzed for physical and chemical parameters. In these
water samples; various physical parameters (pH, Eh, and electrical
conductivity), major ions (Ca, Mg, Na, K, and Si), anionic components
(NO37, NOzi, 80427, 80327, PO437, le, F, HCO;{ and CO327) and
concentrations of 20 trace elements (Al, As, B, Ba, Br, Cd, Co, Cr, Cu, Fe,
Mn, Mo, Ni, Pb, Sb, Se, Sr, Ti, V and Zn) were determined using a suite of
analytical techniques. The results obtained were compared with maximum
admissible concentrations (MACSs) set by European Economic Community
(EEC) Council Directive 98/83/EC and the guideline values (GVs)
recommended by World Health Organization (WHO). Results have shown
that concentrations of NOs, Al, Ba, Cr, Cu, Mo and Ni in groundwater
samples are below the level where they would be a concern for human
health. However, concentrations of Na, As, B, Cd, Fe, Mn, Pb, Sh, NH,,
CI', S04, NO, and F~ in some groundwater samples exceeded the limit
values specified in EEC and WHO standards. Therefore, long-term
consumption of waters containing increased levels of these constituents is
not recommended due to serious health safety concerns to humans.

Keywords: Groundwater, Water quality, Drinking water, Pollution,
Tarsus Plain.
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ASAGI SEYHAN OVASI (MERSIN-ADANA) KIYI AKIFERININ
STUYFZAND HiDROJEOKIMYASAL SINIFLAMA SISTEMINE
GORE DEGERLENDIRILMESI

Can Akbulut® ve Ciineyt Giiler"
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Ozet: Hidrojeokimyasal smmflama sistemleri, yeralti suyunun
hidrojeokimyasal gelisiminin belirlenmesi ve yiizey sular1 ile olan
iligkilerinin incelenmesinde 6nemli bir rol oynamaktadir. Bu calismada;
Asag1 Seyhan Ovasi kiyi akiferinin hidrojeokimyasal 6zelliklerini belirlemek
amaciyla Haziran-Temmuz 2014’de toplam 132 kuyudan yeralti suyu
numuneleri alinmistir. Cesitli fiziksel parametreler (pH ve elektrik iletkenlik)
yerinde 6l¢iilmiis olup bazi majér iyon (Ca®, Mg®*, Na*, K*, SO, CI,
HCOsve CO;*) ve agir metaller (Al, Fe, Mn ve Sr) laboratuarda analiz
edilmistir. Elde edilen sonuglar Stuyfzand hidrojeokimyasal siiflama
sistemine gore degerlendirilmis ve ArcGIS 10.1 Cografi Bilgi Sistemi (CBS)
yazilimi ile olusturulan dagilim haritasmndan yararlanilarak yorumlanmustir.
Buna gore; MgHCO;" ve NaHCO3" sinifinda bulunan su tiplerinin akiferin
genelini olusturdugu goriilmektedir. Yeralti suyundaki yikanmanin yeralti
suyu akim yonii ile uyumlu olarak gelistigi gdz Oniine alinacak olursa yeralt1
suyu bilesimindeki degisimin katyon degisimi sonucunda meydana geldigi
sOylenebilir. Akiferin genelinde devam eden katyon degisimi, gilineybati
kesiminde bulunan Hasiragaci bolgesi civarinda son asamada bulunmaktadir
ve bu bolgede yeralti suyu CaHCO;" su tipindedir. Yikanma islemi
sonucunda olusan MgHCOs" su tipi akiferin geneline yayilmisken, NaHCO3"
su tipi daha ¢ok akiferin orta ve giiney kesimlerinde gézlenmektedir.

Anahtar Kelimeler: Stuyfzand hidrojeokimyasal siniflama sistemi,
Yeralti suyu, Cografi Bilgi Sistemi, Mersin, Adana.
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ASSESSMENT OF LOWER SEYHAN PLAIN (MERSIN-ADANA)
COASTAL AQUIFER ACCORDING TO STUYFZAND
HYDROGEOCHEMICAL CLASSIFICATION SYSTEM

Can Akbulut' and Ciineyt Giiler"

1Mersin University, Faculty of Engineering, Geological Engineering Department, Ciftlikkoy
Campus, 33343 Yenisehir, Mersin, (akbulutcn@gmail.com)

Abstract: Hydrogeochemical classification systems play an important
role when determining hydrochemical evolution of the groundwater and
assessing their interaction with surface waters. In this study, groundwater
samples collected in June-July 2014 from a total of 132 wells to determine
hydrochemical properties of the Lower Seyhan Plain coastal aquifer. Various
physical parameters (pH and electrical conductivity) were measured in-situ,
whereas some major ions (Ca**, Mg*, Na*, K*, SO,%, CI, HCO; and CO5*)
and heavy metals (Al, Fe, Mn and Sr) were analyzed in the laboratory.
Obtained results were assessed based on the Stuyfzand hydrogeochemical
classification system and were interpreted using the thematic map prepared
by ArcGIS 10.1 Geographic Information System (GIS) software. In general,
MgHCO;" and NaHCO;" water types predominate throughout the coastal
aquifer. Considering that freshening in groundwater takes place in the
direction of groundwater flow, the change in the groundwater composition is
probably due to cation exchange processes. Cation exchange processes
occurring in the aquifer is in the last stage around Hasiragaci region, where
the water type is mostly CaHCO3". MgHCO;" water type, formed as a result
of freshening process, shows aquifer-wide spatial distribution, whereas
NaHCO;" water type mostly occurs in the central and southern parts of the
aquifer.

Keywords:  Stuyfzand hyrogeochemical classification  system,
Groundwater, Geographic Information System, Mersin, Adana.
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HEYBELI (AFYONKARAHISAR/TURKIYE) JEOTERMAL
SAHASININ HIDROJEOKIMYASI VE iZOTOPIiK OZELLIiKLERIi

1 . . . 2
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'Afyon Kocatepe Ugiversitesi, Afyonkarahisar, Tiirkiye cbasaran@aku.edu.tr
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Ozet: Jeotermal potansiyel bakimindan zengin olan iilkemizde sicakligi
40 °C’den daha fazla olan jeotermal sahalarm biiyiik kismi1 Bati Anadolu’da
yer almaktadir. Omer-Gecek, Sandikli, Gazligdl, Susuz ve Heybeli jeotermal
sahalarimin yer aldigi Afyonkarahisar da bolgedeki en 6nemli jeotermal
alanlardan birisidir. Heybeli jeotermal sahasi Afyonkarahisar ilinin 25 km
giineydogusunda yer alir. Bolgedeki jeotermal sularin rezervuar kayaci
Paleozoyik yasl rekristalize kiregtaslari, ortii kayaci ise Miyosen yash
sedimanter kayaglarin  gegirimsiz litolojileridir. Ist  kaynagi, aktif
tektonizmaya bagli olarak gelisen yiiksek jeotermal gradyandir. Jeotermal
sera 1sitmasinda ve kaplica turizminde kullanilan jeotermal sularin
sicakliklart 30-55°C, elektriksel iletkenlikleri 587-3580 ps/cm arasinda
degismektedir. Genellikle karigik katyonlu-bikarbonatli-siilfath sular tipinde
olan bu sular §**0, §°H ve *H analiz sonuglarina gére meteorik kékenli ve 50
yildan daha yashdir. 8*S ve 8%C analizleri; jeotermal sularin icerdigi
siilfatin kokeninin denizel kiregtaglari oldugunu ve COj’in birden fazla
kaynaktan tiiredigini gostermektedir. Kimyasal-izotop jeotermometreleri ve
mineral denge diyagramlarina gére belirlenen rezervuar kaya sicakliklari 62-
105 °C arasindadir.

Anahtar Kelimeler: Jeotermal, Heybeli, hidrojeokimya, izotop,
Afyonkarahisar
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HYDROGEOCHEMICAL AND ISITOPIC PROPERTIES OF
HEYBELI (AFYONKARAHISAR/TURKEY) GEOTHERMAL FIELD

Can Basaran' and Ali Gokgoz”
! Afyon Kocatepe University, Afyonkarahisar, Turkey cbasaran@aku.edu.tr
pamukkale University, Denizli, Turkey agokgoz@pau.edu.tr

Abstract: Most of the geothermal fields having temperature higher than
40°C located in West Anatolia and Afyonkarahisar province, where the
Omer-Gecek, Sandikli, Gazligdl, Susuz and Heybeli geothermal fields are
located, is one of the most important geothermal area. Heybeli geothermal
field located 25 km south-east of Afyonkarahisar. The reservoir rock of hot
and mineralized waters is Paleozoic aged recrysitalized limestones and the
seal rock is impermeable units of Miocene aged sedimentary rocks. The heat
source is high geothermal gradient associated with active tectonic. The
temperatures and the electrical conductivities of the thermal waters which
are used for greenhouse heating and thermal bath are within the range of
28.9 to 54.7 °C and 587 to 3580 [Is/cm, respectively. Generally, the thermal
waters have mixed cation-HCO3-SO, type. The [1*®0, [1°H and tritium
compositions indicate meteoric origin and residence time longer than 50
years for the thermal waters. [13*S and [1**C contents of thermal waters
show that sulfate might be derived from marine carbonates and there are
multiple sources as origin of CO,. Chemical-isotopic geothermometers and
mineral equilibrium diagrams gave reservoir temperatures between 62 and
115°C.

Keywords:  Geothermal, Heybeli, hydrogeochemistry, isotope,
Afyonkarahisar
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FARKLI KIMYASAL BILESIME SAHIP SULARIN KiLLERIN
MINERALOJIiSi, DOKUSU VE DAYANIM OZELLIKLERINE
ETKISI

Davut Lacin’, Levent Kus’ ve Ali Malik Goziibol”
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Ozet: Killer, dogal ortamlarinda gesitli miihendislik yapilari igin sorunlar
teskil etmekte ve bulunduklari ortamlar ile farkli ¢evresel sartlar altinda
farkli kimyasal bilesime sahip sular ile etkilesim igine girebilmektedirler. Bu
etkiler, suyun kimyasina bagl olarak kilin dokusunun degismesine neden
olmakta ve killerin dayanimini etkilemektedir. Bu ¢alismada, killerin dogal
ortamlarinda saf su, karbonatli su, kiregli su ve deniz suyu etkisine farkli su
muhtevalarinda maruz kalmalar1 durumunda icsel siirtiinme acis1 ve
kohezyon degerlerinde meydana gelebilecek olan degisimler irdelenmistir.
Bu amagla, Dogankdy (Tekirdag) bolgesindeki Ust Oligosen-Alt Miyosen
yagli Danigmen formasyonuna aitkiller ile yine aymi yashh Haramidere
(Istanbul) bolgesindeki Giirpinar formasyonuna ait killer caligilmustir.
Deneyler sonucunda farkli bilesimdeki su ¢esitleriningalisilan kil 6rnekleri
iizerinde farkl etkiler meydana getirdigi goriilmiistiir. Deniz suyu, kiir siiresi
sonunda hem Giirpinar formasyonu hem de Danismen formasyonu killerinin
dayaniminda artigsa sebep olmustur. Kiregli suyun, yiiksek degerlikli bol iyon
icerdigi ve boylece kilin yapisiyla biitiinleserek dayanimi arttirdigi ig¢in her
iki formasyonda da dayanim arttirici olarak kullanilabilecegi goriilmiistiir.
Kil 6rnekleri iizerinde kesme kutusu deneyi, serbest basing deneyi ve kivam
limiti deneyleri yapilmistir. Karbonatli su kesme kutusu deneylerinde biraz
diisiik, ancak serbest basing deneylerinde nispeten daha yiiksek degerler
vermistir. Kesme kutusu deneylerinden elde edilen verilere gére Danismen
formasyonu ve Gilirpmar formasyonunun ayni su muhtevasindaki igsel
sirtinme ve kohezyon degerleri birbirinden farkli c¢ikmistir.Her iki
formasyona ait numunelerin serbest basing dayanimi da farkli sonuclar
vermistir.Her su tipi i¢cin farkli numuneler farkli dayanim 6zellikleri
gostermis olup kivam limitleri de birbirinden farkli sonuglar vermistir.Bu
farkliligin sebebi, her iki bolgedeki killerin bilesimlerinin farkli olmasidir.

Anahtar Kelimeler: Kil, kesme kutusu deneyi, kire¢li su, deniz suyu
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EFFECT ON MINERALOGY, STRUCTURE AND ITS
STRENGTH PROPERTIES OF CLAYS OF WATERS WITH
DIFFERENT CHEMICAL COMPOSITION
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Abstract: Clays can constitute a problem for a variety of engineering
structures in its natural environments, and interact with water under different
environmental conditions with different chemical compositions with their
environments. These effects, depending on the water chemistry, cause an
alteration of the structureof clay and affect the strength of the clay.In this
study, it were examined changes that may occur in angle of internal friction
and in cohesion values in case of exposure pure watercarbonated water, lime
water and sea water in different water contents, in natural environments of
clay.For this purpose, it have been studied clays of the Upper Oligocene -
Lower Miocene aged Danigsmen formation in the Dogankdy region
(Tekirdag) and the same aged Haramidere (Istanbul) Gurpinar Formation
clays.It have been shown that different water types have been bring about
different effects on studied clay samples as a result of experiments.Seawater
led to an increase in strength of both Gurpinar formation and Danismen
formation clays at the end of curing period.Lime-bearing water contains
plenty of high-valent ions and thereby increases the resistance by integrating
with structure of the clay and hence was seen as strength enhancers in both
formations. Cutting box, release pressure and viscosity limits experiments
were made on the clay samples. Carbonated water has a little low value in
shear box test, but has relatively high values in free pressure test. According
to the data obtained from shear box experiments, Internal friction and
cohesion values of Danismen formation and Giirpinar formation was
different from each other at the same water content. Unconfined compressive
strength of the samples of both formation yielded different results. Different
samples have shown different resistance characteristics for each water and
type of consistency has also given different results from each other.The
reason of this discrepancyis that the combination of clay is different in the
two regions.

Keywords: Clay, cutting box experiment, lime-bearing water, seawater
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HYDROGEOCHEMICAL MONITORING, MODELING AND
PREDICTIONS OF WATER POLLUTION IN THE LOWER
ALLUVIAL AQUIFER OF THE SOUMMAM VALLEY, IN NORTH-
EAST OF ALGERIA
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Abstract: A qualitative approach has been applied in order to study
hydrogeochemical functioning and evolution of the alluvial aquifer of Lower
Soummam Valley in the North-East of Algeria. The Soummam valley is at
the heart of environmental major preoccupation in the North of Algeria, it
represents an important dynamic artery which insures development of the
Kabyle hinterland. This work is the first integrated approximation between
surface water and groundwater quality in the valley. Seasonal concentration
evolution and effects of the natural and anthropogenic factors were
evaluated. Then, a hydrogeochemical model was developed in order to
simulate solute transport in the alluvial aquifer and enhance the
understanding of the impacts of agriculture and industrial activities and
urban wastes, on groundwater quality. It's used as a predictive model for the
valley and will be constitute a roadmap in order to restore water quality as
required by the European water quality guidelines. Three objectives were
developed in this paper, i) understand sources and transport of pollution flux
between Soummam oued and aquifer, ii) simulate and predict groundwater
concentrations until 2030 and iii) evaluate impacts of human activities and
establish vulnerability and pollution risk map. This work encourages
integration of quantitative management tools and environmental control and
predictive tools in order to preserve water ressources of the valley.

Keywords: Hydrogeochemical monitoring, modeling, alluvial aquifer,
Soummam valley, Algeria
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HIERAPOLIS TAPINAKLARINDAKI ZEHIRLiI GAZIN KOKENi
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Ozet: Hierapolis’teki Plutonium ile Apollon tapnagi gevresinde kus ve
bocek Olillerinin  varhigi, sahadaki gaz tiirliniin ve miktarlarinin
belirlenmesine olan ilgiyi arttirmustir. Esasen Yunan Mitolojisinde yeralti
Tanris1 Hades’e kegi ve bogalarin kurban edildigi ve cehennem girisi olarak
bilinen Plutonium (Theatron) tabamindaki zehirli gaz cikiglarmin varlig
onceden de bilinmekte, fakat ne tiir oldugu veya kokeni bilinmemekteydi.
Yapilan ¢alismanin amaci bu zehirli gaz veya gazlarmn ne oldugunu ve
nereden kaynaklandigini belirlemekti. Nitekim 2013 ve 2014 yillarinda
tapmaklar ile ¢evresinde yapilan gaz Olgiimleri, Hades’in ve/veya
cehennemin girigini koruyan Kerberos’un nefesinden geldigine inanilan bu
zehirli gaz ¢ikisinin CO; gazindan bagka bir sey olmadigini ve canlilar igin
yasamsal siir degerinin (% 7-8) c¢ok iizerinde oldugunu gostermistir.
Plutonium (Theatron) girisinde % 91’¢ kadar yiikselen CO, degerleri,
Apollon tapmaginda ise % 64’c¢ kadar ulagmistir. Giinliik meteorolojik
kosullara (riizgar, giineslenme orani, sicaklik ve yagis gibi) ve 6l¢lim yapilan
noktamin zeminden olan yiiksekligine gére degisim gosteren yiiksek CO,
degerlerinin yani sira 100 kBg/m®’iin iizerinde 6lgiilen radon gazi degerleri
de sahadaki kirectaslarinda gézlenen fay kiriklarindan 6nemli oranda derin
kokenli gaz gelisini isaret etmektedir. CO, ve Rn gaz konsantrasyonlarinin
tapmaklardan uzaklastik¢a azaldigi gozlenmistir. Babadag aktif fay zonunun
icerisinde yer alan Pamukkale fayindan gelen jeolojik kokenli CO;’in en
yiiksek konsantrasyonda c¢iktig1r yerden alinan gaz ornegindeki He izotop
orant R/Rc= 3.6-3.7 araliginda olup, daha 6nceki calismalarda da belirtildigi
gibi 6nemli oranda bir mantosal katkiy1 isaret etmektedir.

Anahtar Kelimeler: Zehirli gazlar, Hierapolis, CO,, mantosal katki,
Pamukkale fay1
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Abstract: The existence of dead birds and insects at the vicinity of the
Plutonium and Apollo temples in Hierapolis,it was taken interest to measure
gas species and concentrations. Indeed, the presence of toxic gasses emitted
from the hell of the gate (grotto) of the basement of Plutonium (Theatron),
where goats and bulls sacrificing for the sake of Hades, the God of the
underground, is known in advance from Greek mythology. But it was no any
opinion what kind of gas specie there. So, we tried to find out the type of
noxious gas(es) and to understand the origin of the gas. On this purpose, the
field measurements performed in 2013 and 2014, this poisonous gas was
nothing more than CO, that thought to reflect the Hadean breath and/or the
breath of Kerberos guarding the entrance to hell and its concentration was
determined as much higher than tolerable life limit (7-8 %) for the living
substances. CO, values increased up to 91 % at the entrance of Plutonium
(Theatron) while it was 64 % at the Apollo sanctuary. Besides CO,, shows
changing in concentrations by daily due to meteorological conditions (such
as wind, sunlight, temperature, and precipitation) as well as the height of the
measurement point from the base, radon gas values which measured over
than 100 kB/m?, indicate deep originated gases emissions along the fractures
within the limestones cropping out in the area. CO, and Rn gas
concentrations decrease with the far distances from the sanctuaries. He
isotope ratio of gas samples, taken from the location where the highest
geogenic CO, along the Pamukkale fault of Babadag Active Fault Zone is
R/Rc=3.6-3.7 which shows a significant mantle contribution as it was
mentioned at past.

Keywords: toxic gasses, Hierapolis, CO,, mantle contribution,
Pamukkale fault
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INTEGRATING MULTIPLE GEOCHRONOLOGICAL
TECHNIQUES OF HYDROTHERMAL MINERALS TO
INVESTIGATE THE EVOLUTION OF SEDIMENTARY BASINS
AND ACTIVE TECTONICS

I. Tongug Uysal'?, Alexander W. Middleton?, Sue D. Golding®, and Jian-

xin Zhao®
Department of Geological Engineering, Hacettepe University, Beytepe, Ankara TR 06800, Turkey
Queensland Geothermal Energy Centre of Excellence, The University of Queensland, Queensland 4072
3school of Earth Sciences, The University of Queensland, Queensland 4072
t.uysal@ug.edu.au

Abstract: Traditionally, thermal anomalies experienced by sedimentary
basins are identified using thermochronological techniques such as apatite
fission track, “°Ar/*Ar of K-feldspar, and U-Pb of zircons. However, basinal
or hydrothermal fluids may overprint closure ages previously recorded by
primary mineral phases and precipitate secondary or authigenic minerals
(mainly carbonate and clays) during interaction with country rock. Owing to
their composition, carbonates offer a number of opportunities for isotopic
analyses that elaborate on the age, origin and evolution of hydrothermal
fluids responsible for mineral precipitation. Moreover, Sm-Nd and U-Th
geochronology of hydrothermal carbonates has the potential to provide a
robust geochronological method for dating of fluid flow events in relation to
ancient and late Quaternary tectonics, respectively. Illitic clays can
precipitate as a result of fluid—rock interaction during migration of
tectonically-driven fluids along permeable fracture networks. Owing to its
composition illite can be used for a suite of geochronological analyses. As
illites contain particular radioactive elements (K, Rb and Sm), radiogenic
isotope studies including K-Ar (Ar-Ar), Rb-Sr, and Sm-Nd can determine
the timing of fluid flow events associated with active tectonism. Moreover, if
multiple generations of illite are identified, geochronology can determine
episodic fluid flow and, therefore, reconstruct thermal and fluid flow
histories associated with tectonic evolution of a sedimentary basin. In this
contribution, we represent key findings of previous and current studies on
geochronology of carbonate and illitic clay minerals to reconstruct the
evolution of various sedimentary basins with energy and metal resources and
deformation history for plate-boundary fault systems.

Keywords: Hydrothermal, authigenic mineral, Isotope, geochronology,
tectonics
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HELVADERE (AKSARAY) VE DOKUZPINAR (KAYSERI) ICME
SUYU KAYNAKLARININ HIDROJEOKIMYASAL ACIDAN
KARSILASTIRILMASI, ORTA ANADOLU

Mustafa Afsin' &Ozcan Oruc?

1Aksaray Universitesi Jeoloji Miih. Béliimii, Kampiis, 68100, Aksaray
?Aksaray Universitesi Cevre Miih. Béliimii, Kampiis, 68100, Aksaray
mustafaafsin@aksaray.edu.tr, ozcanoruc68 @gmail.com

Ozet: Helvadere (HDS) ve Dokuzpmar (DPS), orta Anadolu’daki 6nemli
icme suyu kaynaklarmmdandir. HDS, Tuzgolii fay zonu boyunca Hasandagi
fay setinde; DPS ise, Ecemis fay zonu boyunca Erkilet segmenti {izerinde
yer alir. HDS ve DPS’nin pH, sicaklik, elektrikseliletkenlik (EC) and
¢oziinmiis oksijendegerlerisirasiyla 6.7-8.0, 10-13°C, ve 180-530 uS/cm ve
10-8.5 mg/L arasinda degismistir. HDS ve DPS’nin serbest akiferleri
bazaltlardir. **0 ve °H izotop sonuglarma gére HDS ve DPS meteorik
kokenli olup, su tipleri sirasiyla Ca-Na-Mg-HCO; ve Na-Mg-Ca-Cl-
HCO5’tlir.Bu su tipleri, akiferlerdeki sig kusaklarda beslenim sirasinda hizli
dolasim nedeniyle diisiik derisimleriyansitabilir. Ancak, DPS, daha yiiksek
derisimi ve Na* ve Cl iyonlarinin baskinlig1 nedeniyle HDS’dendaha uzun
dolasim siiresine sahiptir. Ayrica, HDS ve DPS igmesuyu ve sulama suyu
standartlarina uygundur.

Anahtar kelimeler: i¢gme suyu kaynagi, Hizli dolasim, Su tipi,Volkanik
akifer, Aksaray-Kayseri
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HYDROGEOCHEMISTRY COMPARISON OF HELVADERE
(AKSARAY) AND DOKUZPINAR (KAYSERI) DRINKING
SPRINGSIN CENTRAL ANATOLIA, TURKEY

Mustafa Afsin’&Ozcan Orug?
YUniversity of Aksaray Department of Geological Engineering, Campus, 68100, Aksaray *
University of Aksaray Department of Environmental Engineering, Campus, 68100, Aksaray
(mustafaafsin@aksaray.edu.tr,0zcanourc68@gmail.com)

Abstract: Helvadere (HDS) and Dokuzpinar (DPS) springs are important
drinking waters in Central Anatolia. HDS is located within Hasandag: fault
set along the Tuzgoli fault zone and DPS is located within Erkilet segment
along the Ecemis fault zone. The pH, temperature, electrical conductivity
and dissolved oxygen values of HDS and DPS are changed in the ranges 6.7-
8.0, 10-13°C, and 180-530 uS/cm and 10-8.5 mg/L, respectively. The main
unconfined aquifers of HDS and DPS are basalts. HDS and DPS are of
meteoric origin on the based on *0 and®Hisotopic results and have Ca-Na-
Mg-HCO; and Na-Mg-Ca-CI-HCOzwater types, respectively. These water
types may occur during rapid flow-through times at low ionic concentrations
during high recharge in shallow zones in the aquifers. But DPS has a longer
circulation time than HDS due to the higher ionic compositions and
dominant ions of Na* and CI". Furthermore, HDS and DPS are favorable for
drinking and irrigation water standards.

Keywords: Drinking spring, Rapid flow, Water type, Volcanic aquifer,
Aksaray-Kayseri
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RECONNAISSANCE OXYGEN AND HYDROGEN STABLE
ISOTOPE GEOCHEMISTRY OF WATERS FROM THE
CRITICAL ZONE IN THE IZNIK LAKE BASIN REGION, TURKEY

Paul A. Schroeder?, O. Isik Ece'?, Cansu Demirel?, and Adam Milewski'
1University of Georgia, Department of Geology, Athens, GA, 30602-2501 USA
2 Istanbul Technical University, Faculty of Mines, Department of Geological Engineering,
Maslak, 34469, Istanbul, Turkey

Abstract: The Critical Zone is the constantly evolving boundary layer
where rocks, soil, water, and living organisms interact. These complex
interactions determine the availability of resources including water quality
and food production. Spatial and temporal investigations of the 6180 and 6D
in waters that flux through the critical zone offers the potential to better
understand flow pathways and patterns in the subsurface. Humans for
millennia have continuously inhabited the Iznik Lake basin where it is
historically the site of Nicaea, known for its ecumenical council meetings.
Water samples were collected during site visits in summer of 2013 and
winter of 2015 for the purpose gathering baseline stable isotope values for
the basin, compare seasonal rainfall inputs, and to look for damping of
isotopic signals in the subsurface. The lIznik basin is unique because the
North Anatolian Fault bisects it from east to west, where basement rocks to
the north are dominated by Paleozoic rocks and to the south are dominated
by Mesozoic and Cenozoic rocks. The south flank of the basin has higher

elevations, steeper topographic
o mksmmer o G, gradients, and a lower
o — geothermal gradient than the
north flank. Agricultural land
use in the basin has changed
from 32% of the basin area to
47% in the past 20 vyears.
Filtered samples were collected
from rainfall, hillside springs
‘50 smow (cesmeler), the lakeside,
streams, and irrigation wells.
Isotope results are plotted on the figure below along with published
precipitation data from the central Anatolian Plateau, Turkey (see Schemmel
et al, 2013 American Journal of Science v313 p 61-80). The local meteoric
line is similar to the Anatolian meteoric line. Ground water isotope
compositions remain relative constant, despite difference in seasonal
recharge mechanisms during growing and non-growing seasons. Highly
depleted methane-bearing artesian waters from the north flank suggest a
diverse set of groundwater sources within the basin.

0 & Mean Central Anatolia B iznik Winter 2015

This study was funded by TUBITAK visiting scholar program and the U.S. State Department
programfor Building Opportunity Out of Science and Technology (BOOST): Helping
Hydrologic Outreach (H20) inIndonesia and Turkey.
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ADIYAMAN YEDI OLUKLAR-KOZAN BOLGESI iCME
SULARININ TEMEL KALITE OZELLIKLERIi VE CEVRESEL
IZOTOP iICERIKLERI

Yusuf Uras'veYagmur Uysal®
'Kahramanmaras Siit¢ii imam Universitesi Miihendislik-Mimarlik Fakiiltesi Jeoloji MiihendisligiBélimii
Kahramanmarag(yuras@ksu.edu.tr)
?Kahramanmaras Siitii imam Universitesi Miihendislik-Mimarlik Fakiiltesi Cevre Miihendisligi Bolimii
Kahramanmarag (yuysal@ksu.edu.tr)

Ozet: Bu ¢alisma Adiyaman ili sinirlari igerisinde yer alan Yedioluklar
ve Kozan bolgesinde igme suyu olarak kullanmilmakta olan soguk sularin
kalitesi ve g¢evresel izotop igerikleri incelenmistir. Adiyaman merkezinin
kuzeydogusunda onemli bir su potansiyeline sahip olan boélgede 6nemli
goriilen 8 tane igme suyu kaynag yer almaktadir. Ust Jura-Alt Kretase yash
Kogali Kompleksi ana akifer niteliginde olup Yedi oluklar ve Kozan
bolgesinin igme suyu kaynaklarmin 6nemli bir bolimii bu akiferden
saglanmaktadir. Ad1 gegen bdlgedeki su kaynaklarindan bir yi1l boyunca her
ay su numuneleri alinmis olup, bu numunelerde fiziksel ve kimyasal su
kalitesi parametrelerinin (sicaklik, elektriksel iletkenlik, ¢Ozlinmiis oksijen,
pH, nitrat, siilfat, fosfat ve bulaniklik) analizleri ve 130, ,H ve 3H izotop
analizleri yapilmustir. Elde edilen sonug¢lar dogrultusunda, incelenen su
kaynaklarinin igilebilirlik ve sulama suyu agisindan kullanilabilirligi incelen
su kalitesi parametreleri yoniinden degerlendirilmistir.

Anahtar Kelimeler: Adiyaman, Cevresel izotop, igme Suyu, Kozan
Bolgesi, Su Kalitesi, Sulama Suyu, Yedi Oluklar
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THE INVESTIGATION OF WATER QUALITY PARAMETERS AND

ENVIRONMENTAL ISOTOPE CONTENTS OF DRINKING WATER

SOURCES LOCATED WITHIN ADIYAMAN YEDI OLUKLAR AND
KOZAN REGION

Yusuf Uras'veYagmur Uysal’
'Kahramanmaras Siit¢ii imam Universitesi Miihendislik-Mimarlik Fakiiltesi Jeoloji MiihendisligiBélimii
Kahramanmarag(yuras@ksu.edu.tr)
Kahramanmaras Siitii imam Universitesi Miihendislik-Mimarlik Fakiiltesi Cevre Miihendisligi B&limii
Kahramanmaras (yuysal@ksu.edu.tr)

Abstract: In this study, water quality and isotope content of drinking
water sources in the regionofAdiyaman, YediOluklarKozan were
investigated. This region which is situated of the southwest of Adiyaman has
eight different drinking water sources. The Upper Jurassic —Lower
Cretaceous Kocali complex forms the productive aquifer that supplies
drinking water to the above region. Samples were collected from this region
monthly, and some physical and chemical water quality parameters
(temperature, electrical conductivity, dissolved oxygen, pH, nitrate, sulphate,
phosphate, turbidity etc.), and environmental isotopes such as *?0, *H and *H
were measured. According to the results obtained from the study, we
evaluated water quality of these sources in terms of availability as drinking
water and irrigation.

Keywords: Adiyaman, Drinking Water, Environmental Isotopes, Kozan
Region, YediOluklar, Water Quality
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GEOCHEMICAL MESSAGES FROM THE ASTHENOSPHERIC
AND LITHOSPHERIC MANTLE SOURCES BENEATH THE
CANADIAN CORDILLERA: REVEALED BY TRACE ELEMENTS
AND ND-SR-PB-O ISOTOPES SYSTEMATICS

Ali Polat', Robert Frei?, Fred Longstaffe’, and Eyal Friedman*
1Department of Earth and Environmental Sciences, University of Windsor, Windsor, ON, Canada
N9B 3P4
2Department of Earth Sciences, The University of Western Ontario, London, ON, N6A 5B7, Canada
3Department of Geoscience and Natural Resource Management, University of Copenhagen, Geology
Section, 1350 Kebenhavn K, Denmark
polat@uwindsor.ca

Abstract: Quaternary alkaline basalts near Quesnel Lake in southeastern
British Columbiahost mantle xenoliths consisting of spinel lherzolite, dunite
and pyroxenite, suggesting a shallow (40-80 km) lithospheric mantle source.
Geochemically the xenoliths are divided into three groups reflecting the
various degrees of mantle metasomatism: (1) Group 1 displays concave-up
LREE patterns; (2) Group 2 has flat to moderately LREE-enriched patterns;
and (3) Group 3 possesses strongly LREE-enriched patterns. The
xenolithsare characterized by the enrichment of LILE and depletion of Nb,
Ta, Ti, and Y relative to REE, consistent with a sub-arc mantle source. The
mantle xenoliths (average 8'%0=+5.06%0) have lower 50 values than the
alkaline basalts (average 8'®0=+6.30%o), indicating two different sources for
these rock types. The majority of the xenolith samples display MORB-OIB
like Sr, Nd, and Pb isotopic compositions, with epsilon-Nd values ranging
between +6.11 and +9.64. Several samples, with Precambrian model ages
(570 to 3370 Ma) and lower epsilon-Nd (+5.73 to -8.22)values, plot in the
continental crust field on the Sr versus Nd isotope diagram, consistent with
the preservation of Precambrian melt extraction events in the lithospheric
mantle beneath the Canadian Cordillera. Lithospheric mantle at the edge of
the North American Craton appears to have been reworked during the
Cordilleran orogeny.Thealkaline basalts are strongly enriched in LILE and
LREE,and display OIB-like trace element patterns. They have positive
epsilon-Nd (+3.8 to +5.5) values, with 338—426 Ma depleted mantle model
ages, and display uniform OIB-like Sr and Pb isotopic compositions,
indicating an asthenospheric mantle source.

Keywords: The Canadian Cordillera, Mantle xenolith, Alkaline basalt,
Mantle metasomatism, Continental lithospheric mantle
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U AND TH-SERIES ISOTOPE STUDY OF TRAVERTINES FROM
PAMUKKALE AND ANTALYA AREAS: A PROBE INTO THEIR
DEPOSITION RATES FROM 10° TO 10" YR TIME-SCALES

Bassam Ghaleb®, Claude Hillaire-Marcel', Erdal Kosun®, Mehmet

Ozkul®, Florent Barbecot!, Koray Ko¢?, Ferdi Demirtas’
1 GEOTOP-UQAM, Montreal (Qc), Canada
2 Geological Engineering Department, Akdeniz University, Antalya, Turkey,
3 Pammukale University, Denizli, Turkey.
ghaleb.bassam@ugam.ca

Abstract:Whereas the dating of travertine deposits at 10° to 10° yr time
scales through *Th/**U and #*U/?U disequilibria is currently done,
mostly  for the documenting of travertine  deposition and
groundwater/hydrothermal seepage in relation to late Pleistocene and
Holocene climatic changes (i.e., at Milankovitch time window), a much
lesser attention has been paid to much shorter and more recent time scale
evolution of these processes. These can be documented using shorter-lived
isotopes of both 2**Th and **®U series, as illustrated in the figure below.
Short-lived isotopes of these series provide insights into 10° to 102 yr time
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anthropic and global warming impacts on such processes. Here, aside the
dating of Pleistocene and Holocene intervals characterized by intense
travertine deposition in the Pamukkale and Antalya areas, we investigated
changes in ground- and surface water chemical properties and budgets, as
recorded by recent and on-going travertine deposition at both sites, through
their ?°Th/**Ra, *Ra/*°Pb, *?Th/*®Ra/*Th, *°Po/*°Pb disequilibria.
Seven carbonate samples the age of which ranging from the Last Glacial
Maximum to present, and two water samples were collected in the
Pamukkale area. Thirty-two carbonate samples, the age of which ranging
from earlier Interglacials to present, one suspended particulate matter
sample, and ten water samples were collected in the Antalya area. Sampling
and analytical procedures required for the measurements of the whole array
of isotopes will be presented and preliminary results on #°Po/**°Pb
measurements will illustrate their potential use for the documenting of
seasonal-timing changes in carbonate depositional rates.

Keywords: Travertines, U-series dating, short-lived isotopes
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GEOCHEMICAL FEATURES OF MULTI-COMPONENT MANTLE
SOURCE DOMAINS, BENEATH CENTRAL ANATOLIA
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Abstract: Extensive volcanic activities were developed in Central Anatolia,

due to dynamic nature of the tectonic regime. Although the most of the volcanic
zones are represented by major Stratovolcanoes, severe basaltic magmatism
with lack of the central cones, were generated over all the Central Anatolia.
In this study, we focus on Sivas mafic products to shed more light on the mantle
components, beneath the central Anatolia, that were not investigated in depth so
far. Sivas mafic lavas are the most primitive basaltic products along CAFZ zone
(MgO 14 wt%) having OIB-like multi-element signatures. Sr-Nd isotopic study
reveals that basaltic lavas close and fall within range of OIB field and indicating
the involvement of the common component that was not identified in previous
studies. 3 Pb isotopic space (°Pb/**Pb, *’Pb/®*Pb, *®Pb/*Pb) display that
Sivas mafic lavas fall in the common mantle (C-mantle, Hanan and Graham,
1996) zone and Indian Ocean Ocean MORB sources. Furthermore, Nd-Hf and
Pb isotopic data imply that samples do not fall on the mantle array are enriched
in Ba, Th, U and depleted in K and Rb content, proposing that either the minor
amount of sediment contributions or metasomatic processes. Finally, of all the
isotopic data and incompatible element signatures indicate that Sivas mafic
materials were possibly derived from the interaction of shallow depleted
asthenosphere, the regionally heterogeneous lithosphere, and a common source
with the isotopic characteristics of the C component.

Keywords: Basalt, Radiogenic Isotopes, Mantle Domains, C-mantle, Central
Anatolia
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TRABZON VE GIRESUN ARASI TERSIYER ALKALEN
VOLKANITLERININ “Ar-*Ar JEOKRONOLOJISI VE Sr-Nd-Pb
IZOTOP JEOKIMYASI, DOGU PONTIDLER (KD TURKIYE)

Cem Yiicel"", Mehmet Arslanz, irfan Temizel’, Emel Abdiogluz, Gilles

Ruffet®

'Giimiishane Universitesi, Maden Miihendisligi Boliimii, TR-29000, Giimiishane, Turkiye
Karadeniz Teknik Universitesi, Jeoloji Mithendisligi Bliimii, 61080, Trabzon
3CNRS (CNRS/INSU) UMR 6118, Géosciences Rennes, F-35042 Rennes Cedex, France
cemyucel@gumushane.edu.tr

Ozet: Dogu Pontidlerde Trabzon ve Giresun arasinda yiizeylenen
Tersiyer yasli alkalen volkanitler, hafifce ve orta derecede alkalen
karakterleri, silisge doygun ve silis¢e fakir tiirleriyle dikkat c¢ekerler. Bu
volkanik kayaglarin olusumu, Geg¢ Kretase’den Erken Eosene kadar olan
donemde, Torit-Anatolit platformuyla Avrasya plakasinin ¢arpismasin takip
eden carpisma sonrasi tektonik ortamla alakalidir. “°Ar-*Ar yaslandirma
verileri, karasal ve si1g denizel fasiyeslerle temsil edilen c¢alisma konusu
volkanitlerin iki Liitesiyen (Orta Eosen) (BTB; Bazalt, traki-bazalt, bazaltik
traki andezit ve TT; trakit, traki-andezit) ve bir Messiniyen (Ge¢ Miyosen)
(BT; bazanit, tefrit) takimina ayrildigini isaret etmektedir. Orta Eosen yash
takimlarda ilksel *’Sr/*®Sr oranlar1 ve eNdg; degerleri sirastyla; BTB takimi
icin 0.70389-0.70448 ve (+1.61)-(+3.75), TT takimu i¢in 0.70408-0.70425
ve (+1.84)-(+2.81) arasinda degismektedir. Diger taraftan, Ge¢ Miyosen
yaslt BT takim igin ilksel ®'Sr/**Sr oran1 0.70518-0.70536 ve eNd; degerleri
(+0.61)-(+1.08) arasindadir. Calisilan volkanitlerin kursun izotop oranlari
smirh bir aralikta degismekte olup, BTB takimu i¢in “®*Pb/?**Pb =18.72-
18.79, *'Pb/®*Pb=15.63-15.67, “®Pb/**Pb= 38.79-38.92, TT takimi icin
2°Pb/***Ph =18.78-18.80, **’Pb/***Pb=15.64-15.67, **Pb/***Ph= 38.87-38.97
ve BT takimi icin /2*Pb =18.89-18.95, ?"Pb/**Pb=15.66-15.68, 2°Pb/***Pb=
38.94-39.06 radyojenik  bilesimle  karakterize  edilirler.  Birlikte
degerlendirilen jeokronolojik, petrokimyasal ve izotopik veriler 1s181nda;
incelenen Tersiyer volkanik kayaglarmin ana magmalari, daha 6nceden yitim
akigkanlar1 ve/veya ergiyiklerince zenginlestirilmis kita alt1 litosferik manto
kaynagindan tiiremistir.

Anahtar kelimeler: Alkalen volkanik kayaglar, “’Ar-*Ar yaslandirmasi,
manto metazomatizmasi, jeodinamik gelisim, Tiirkiye

Bu calisma 108Y204 nolu TUBITAK projesi tarafindan desteklenmistir.
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“OAr-*Ar GEOCHRONOLOGY AND Sr-Nd-Pb ISOTOPE
GEOCHEMISTRY OF TERTIARY ALKALINE VOLCANIC ROCKS
BETWEEN TRABZON AND GIRESUN AREAS, EASTERN
PONTIDES (NE TURKEY)

Cem Yiicel’", Mehmet Arslan?, irfan Temizel?,

Emel Abdioglu®, Gilles Ruffet®

"Department of Mining Engineering, GiimiighaneUniversity, TR-29000, Giimiishane, Turkey
Department of Geological Engineering, KaradenizTechnicalUniversity, , TR-61080, Trabzon
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Abstract: The Tertiary volcanic rocks outcropped between Trabzon and
Giresun areas of the Eastern Pontides attracted attention with their mildly
and moderately alkaline character, silica-saturated to silica-undersaturated
types. These volcanic rocks are related to post-collisional tectonic setting
that followed by collision of Tauride-Anatolide platform with Eurasian plate
during the Late Cretaceous to the Early Eocene period. “Ar-**Ar dating data
indicate that the studied volcanic rocks observed as subaerial and shallow
subaqueous facieses are discriminated in two Lutetian (Middle Eocene)
suites; BTB (basalt-trachybasalt-basaltic trachyandesite; 45.31+0.18 to
43.86+0.19Ma), TT (trachyte-trachyandesite; 44.87+0.22 t041.32 +0.12 Ma),
and a Messinian (Late Miocene) BT suite (basanite-tephrite; 6.05+0.06 and
5.65+0.06Ma). The Middle Eocene suites are characterized by initial
¥'Sr/*Sr ratios from 0.70389 to 0.70448 with an eNdj; range between +1.61
and +3.75 for the BTB suite and 0.70408 to 0.70425 with an eNd range
between +1.84 and +2.81 for the TT suite. On the other hand, the Late
Miocene BT suite yields more radiogenic initial ®’Sr/*°Sr ratios between
0.70518 and 0.70536 with eNd;; between +0.61 and +1.08. Lead isotope
ratios of the studied volcanic rocks are represented by radiogenic
compositions with limited variations as 2°Pb/**Pb =18.72-18.79,
27pp/**Pph=15.63-15.67, **Pb/***Pb= 38.79-38.92 for BTB suite, “**Pb/**'Pb
=18.78-18.80, “'Pb/***Pb=15.64-15.67, ***Pb/***Pb= 38.87-38.97 for the TT
suite and *®Pb/**Pb =18.89-18.95, **’Ph/**Ph=15.66-15.68, **Pb/**Pb=
38.94-39.06 for the BT suite. In the light of combined geochronological,
petrochemical and isotopical data, the studied Tertiary volcanic rocks were
derived from a subcontinental lithospheric mantle source, previously
enriched by subduction related fluids and/or melts in a post-collisional
tectonic setting.

Keywords: Alkaline volcanic rocks, “Ar-*Ar dating, mantle
metasomatism, geodynamic evolution, Turkey
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SAKARYA ZONU DOGUSUNDAKI (KD TURKIYE) GEC KRETASE
YASLI VOLKANIK KAYACLARINJEOKRONOLOJISI,
ELEMENTVEIZOTOP JEOKIMYASI

Faruk Aydin', Ciineyt Sen’, ibrahim Uysal’, Simge Oguz', Rasim Baser’,
Abdurrahman Dokuz?, Thomas Aiglsperger®
1Karadeniz Teknik Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, Trabzon Tiirkiye
1Giimiishane Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, Giimiishane Tiirkiye
3Barselona Univ. Jeoloji Fakiiltesi Kristalografi, Mineraloji ve Maden Yataklar1 Béliimii Barselona,
Ispanya
faydin@ktu.edu.tr

Ozet: Giincel volkanostratigrafik ¢alismalara, yeni SHRIMP U-Pb zirkon yaslarina,
jeokimyasal ve Sr-Nd-Pb izotopik verilere gore, Sakarya Zonu Dogusu’ndaki (KD
Tiirkiye) Ust Kretase zamam iki farkli donemde meydana gelen yogun volkanik
faaliyetlerletemsil edilir ve bu faaliyetlerher bir donem iginde genellikle birbirini takip
eden mafik ve felsik iiriinlerden olusur. Ik volkanik periyodun alt seviyelerindeki mafik
kayag¢ serileri i¢in herhangi bir jeokronolojik veri olmamasma ragmen, onlarin yasi
birgok paleontolojik veriye gore Turoniyen olarak bilinir. Volkanik istifin ilk felsik
kayaglarindan elde edilen U-Pb zirkon analizleri 88.6+1.8My’dan85.0+1.3My’a degisen
(i.e. Koniasiyen-Erken Santoniyen) yaslar verir. Bolgedeki ilk volkanik evre genellikle
kirmizimsi  biyomikritge-zengin - Santoniyen-Erken Kampaniyen yash sedimanter
kayaglar tarafindan iizerlenir.Tkinci volkanik evrenin mafik ve felsik kayaglarindan elde
edilen U-Pb zirkon analizleri 84.9+1.7My’dan80.8+1.5My’a degisen (i.e. Erken-Orta
Kampaniyen) yaslar verir. Tiim bu volkanik birimler sik sik mafik dayklar tarafindan
kesilen Ge¢ Kampaniyen-Paleosen yagh kalsitiirbidit ve killi kiregtaslariyla Ortiiliir.
Volkanik istifin bazalt ve andezitleri genellikle porfiritik ve hyalo-mikrolitik porfiritik
doku gostermekte olup, kalsik plajiyoklas ve ojit fenokristalleri icerirken, dasitik ve
riyolitik kayaglar1 ¢ogunlukla feldispat ve kuvars, kismen de biyotit fenokristalleri igeren
vitrofirik bir doku gosterir. Inceleme konusu mafik ve felsik volkanik kayaglar
cogunluklatoleyitikten kalk-alkaliye degisen gegislijeokimyasal bir karaktere sahiptirler
ve tipik yay jeokimyasina isaret ederler. S6z konusu volkanik kayaglarin sirasiyla
okyanus ortasi sirtt bazaltlarina (OOSB) ve kondrite normalize edilmis degisim
diyagramlari, biiyiik iyon yaricaph elementler (BIYE) ve hafif nadir toprak elementler
(HNTE) bakimindan zenginlesme, Nb ve Ti bakimindan tiiketilme gosterirler. Ozellikle
felsik kayaclardaplajiyoklas ayrimlagsmasina isaret eden belirgin negatif Eu anomalisi
gobzlenir. Sr-Nd-Pb izotopik bilesimler dikkate alindiginda, kokensel olarak birbirleriyle
iliskili mafik (*’Sr/®*Sr = 0.7051-0.7075, “*Nd/**Nd = 0.5125-0.5128, **Pb/**Pb =
18.54-18.64, “'Pb/"Pb = 15.57-15.66 ve 2®Pb/*™Pb = 38.42-38.75) ve felsik
volkanitlerin (*’Sr/®Sr = 0.7048-0.7074, ““*Nd/*“Nd = 0.5122-0.5129, **Pb/’*Ph =
18.59-18.85, 2'Pb/*™Pb = 15.37-15.66 ve *®Pb/®*Pb = 38.67-39.94) hem kendi i¢inde
hem de bolgedeki ayni yash ve yitim iligkili, I-tip kalk-alkalen granitoyidlerle biiyiik
oranda benzerlik sunduklari gézlenmistir. Tiiketilmis ve sonrasinda metazomatizmaya
ugramis bir manto, Ozellikle mafik kayaclar i¢in kaynak olarak onerilmekle birlikte,
onemli oranda farklilasma ve diisiik oranda kabuksal kirlenmeye ugramis manto tiirevli
mafik ergiyikler, felsik kayaglarin ana magmasi olarak diisiiniilmektedir.

Anahtar Kelimeler: KD Tirkiye, Geg Kretase, volkanizma, zirkon U-Pb yas,
jeokimya

Bu ¢alisma TUBITAK 112Y365 numarali proje tarafindan desteklenmistir.



182 7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey

GEOCHRONOLOGY, ELEMENTAL AND ISOTOPIC
GEOCHEMISTRY OF LATE CRETACEOUS VOLCANIC ROCKS
IN THE EASTERN SAKARYA ZONE, NE TURKEY

Faruk Aydin', Ciineyt Sen’, ibrahim Uysal’, Simge Oguz', Rasim Baser’,
Abdurrahman Dokuz?, Thomas Aiglsperger®
1Karadeniz Technical University Engineering Faculty Department of Geological Eng. Trabzon Turkey
2Gumiishane University Engineering Faculty Department of Geological Eng., GiimiishaneTurkey
3Departament de Cristallografia, Mineral. i Diposits Minerals, Facultat de Geologia, Univ. de Barcelona,
Spain
faydin@ktu.edu.tr

Abstract: Based on the recent volcanostratigraphic studies, new U-Pb zircon ages,
geochemical and Sr-Nd-Pb isotopic data, the late Cretaceous time inthe eastern Sakarya
Zone(NE Turkey) is represented by intensive volcanic activities that occurred in two
different periods,which generally consist of alternation of mafic (basaltic to andesitic)
and felsic rock series (dacitic and rhyolitic) within each period.Although there is no
geochronological data for the lower mafic rock series of the first volcanicperiod, their
age is known as Turonian in terms ofpaleontological data. U-Pb zircon dating from the
first cycle offelsicrocks of the volcanic sequenceyielded ages ranging from 88.6+1.8 to
85.0+1.3Ma (i.e. Coniacian-Early Santonian). The first volcanic period in the region is
generally overlain by reddish biomicrite-rich sedimentary rocks of Santonian-Early
Campanian.U-Pb zircon dating for the second cycle ofmafic and felsic rocks of the
volcanicsequence yielded ages varying from 84.9+1.7to 80.8+1.5Ma (i.e. Early-Middle
Campanian).All  thesevolcanicunitsare covered by Late Campanian-Paleocene
agedcalciturbidites and clayey limestones, which are often cut by mafic dykes.The
basaltic and andesitic rocks of the volcanic sequence generally exhibit porphyritic to
hyalo-microlitic porphyritic texture, and contain phenocrysts of calcic plagioclase and
augite, whereas the dacitic and rhyolitic rocks usually show a vitrophyric texture with
predominant feldspar, quartz and lesser biotite phenocrysts. The studiedmafic and felsic
volcanic rocks have mostly transitional geochemical character changing from tholeiitic
to calc-alkalinewith typical arc signatures. N-MORB-normalised multi-element and
chondrite-normalised rare earth element (REE)patterns show that all volcanic rocks are
enriched in LILEs (e.g. Rb, Ba, Th) and LREEs (e.g. La, Ce) but depleted in Nb and Ti.
In particular, the felsic samples are characterised by distinct negative Eu anomalies.Sr-
Nd-Pb isotopic compositions of the studied mafic (87Sr/86Sr = 0.7051-0.7075,
143Nd/144Nd = 0.5125-0.5128, 206Ph/204Pb = 18.54-18.64, 207Pb/204Pb = 15.57-
15.66 ve 208Pb/204Pb = 38.42-38.75) and felsic volcanic rocks (87Sr/86Sr = 0.7048-
0.7074, 143Nd/144Nd = 0.5122-0.5129, 206Ph/204Pb = 18.59-18.85, 207Pb/204Pb =
15.37-15.66 ve 208Pb/204Pb = 38.67-39.94), genetically related to each other, are
comparable to those of subduction-related I-type calc-alkaline granitoids of the same age
in the region. Formerly depleted and then metasomatized mantle which was enriched by
fluids and/or sediments is suggested to be the source of the mafic volcanics. However,
mantle derived differentiated basaltic melts which experienced considerable fractional
crystallization and low degree of crustal assimilation are suggested to be the parent melt
of the felsic rocks.

Keywords: NE Turkey, Late Cretaceous, volcanism, zircon U-Pb dating, geochemistry
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BORCKA VE ERENLER YORESINDEKI (ARTVIN, KD TURKIYE)
GEC KRETASE YASLI VOLKANIK KAYACLARIN
JEOKRONOLOJIiSI VE JEOKIMYASI

Faruk Aydin', Rasim Baser’, Simge Oguz've Thomas Hans Aiglsperger’
YKaradeniz Teknik Universitesi Jeoloji Miih. Béliimii, 61080 Trabzon/TURKIYE
2Barselona Universitesi C/ Marti i Franqués, S/N - 08028 Barselona/ISPANYA
rasimbaser@ktu.edu.tr

Ozet: Sakarya Zonu’nun Dogu Boliimii’nde yer alan Borgka ve Erenler
(Artvin) yoresindekiUst Kretase donemiiki farkli evrede meydana gelen ve
birbirini takip eden mafik ve felsik volkanik kayac¢ serileriyle karakterize
edilir. Geg Kretase volkanizmasinin ilk dénemi yastik yapili bazalt-bazaltik
andezitler ve hyaloklastitlerden meydana gelirken (Catak Fm), iist seviyeleri
siitun yapili dasitler, hyaloklastitler ve tiiflerden olusur (Kizilkaya Fm).Geg
Kretase volkanizmasinin ikinci dénemi; tekrar bazalt ve bazaltik andezitlerle
baslar (Caglayan Fm) ve Ust kisimlara dogru riyolit ve hyaloklastitlere
(Tirebolu Fm) gecis gosterir. 11k evre felsik kayaglarin U-Pb zirkon yaslari
86.5+1 ve 87.3+2 My (Koniasiyen) civarinda iken, ikinci evreye ait olanlar
~84.5-83.5 My (Santoniyen-Alt Kampaniyen) araliginda degisir.Bu
birimlerin iizerine yastik yapili bazaltlardan ve bunlarin hyaloklastitlerinden
olusan Bilenler Bazalt1 gelir. Tiim bu serimafik dayklar tarafindan kesilen
Ge¢ Kampaniyen-Paleosen yash Kkalsitiirbidit, biyomikrit ve killi
kirectaslartyla  ortiilir (Tonya Fm).Inceleme alanindakimafikkayaglar
genellikle kalsik klinopiroksen (Woss.35, ENgg.04, FS23.12) ve kalsikten sodige
degisen plajiyoklas (Angg.o)fenokristallerince karakteristik iken, felsik
volkanitler ¢ogunlukla sodik plajiyoklas (Ansg), K-feldispat ve kuvars
fenokristallerinden olusur. incelenen volkanik kayagclar toleyitik ve/veya
toleyitik-kalk alkalen arasinda gegis gosteren bir dzellige sahip olup, tipik bir
yay jeokimyasini isaret ederler.Sr-Nd-Pb izotopik verilerine gore, mafik
volkanitler(®’Sr/®Sr)i = 0.7044-0.7064, (**Nd/**Nd)i = 0.5126-0.5128,
2°Pb/***Ph = 18.59-18.74, *'Pb/***Pb = 15.59-15.63 ve ***Ph/***Pb = 38.59-
38.79) ve felsik volkanitler (3’Sr/®*Sr)i = 0.7064-0.7085, (**Nd/***Nd)i =
0.5125-0.5127, *®Pb/"®Pb = 18.5-18.93, “'Pb/*Pb = 15.58-15.64 ve
208pp/2%Ph = 38.04-39.06)’ye sahiptirler.Sr ve Pb izotop igerigi agisindan
farkli, Nd izotop bilesimleri bakimindan benzerlik sunduklari
gozlenmistir. Tiiketilmis ve sonrasinda metazomatizmaya ugramis bir manto,
ozellikle mafik kayaclar icin kaynak olarak onerilmekle birlikte, 6nemli
oranda farklilasma ve belli oranda kabuksal kirlenmeye ugramig manto
tirevli mafik ergiyikler, felsik kayaclarin ana magmas1 olarak
diisiiniilmektedir.

Anahtar Kelimeler: Artvin, Ge¢ Kretase, volkanizma, jeokimya, izotop.
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GEOCHRONOLOGY AND GEOCHEMISTRY OF LATE
CRETACEOUS VOLCANIC ROCKS AROUND BORCKA AND
ERENLER AREA (ARTVIN, NE TURKEY)

Faruk Aydin', Rasim Baser’, Simge Oguz' and Thomas Hans
Aiglsperger?
Karadeniz Technical University Dept. of Geological Engineering, 61080 Trabzon/TURKEY
2University of Barcelona C/ Marti i Franqués, S/N - 08028 Barcelona/SPAIN
E-mail: rasimbaser@ktu.edu.tr

Abstract: The Upper Cretaceous period of the eastern part of the Sakarya
Zone (EPSZ) from the Borgka and the Erenler areas which occurred in two
different periods, and is characterized by mafic and felsic volcanic rocks
consecutive series. The first period of Late Cretaceous volcanism is or
occuredby basaltic-basaltic andesitic pillows and hyaloclastites (Catak Fm),
columnar structure dacite, hyaloclastites and tuffs in the upper level
(Kizilkaya Fm). The second period of Late Cretaceous volcanism is begins
again with basalt and basaltic andesite (Caglayan Fm) and grades upward
into the rhyolite and hyaloclastites (Tirebolu Fm). The first period of felsic
rocks U-Pb zircon ages as nearby 86.5+1 ve 87.3+£2 Ma (Coniacian), the
second period of felsic rocks has changed between ~84.5-83.5 Ma
(Santonian-Lower Campanian). These volcanic rocks are covered by
Bilenler Basalt which is formed basaltic pillows and their hyaloclastites. All
volcanic rock series are covered by Late Campanian-Paleocene clayey
limestones and biomicrites with lesser calciturbidites (Tonya Fm) interrupted
by mafic dykes. The mafic rocks of the study area generally characterized by
calcic clinopyroxene (Wo0ss.36, ENgg.24, FS23.12) and phenocrysts of calcic to
sodic plagioclase (Angg.o;) and also, the felsic volcanics are mostly consist of
sodic plagioclase (Ansg), K-feldspar and quartz phenocrysts. All volcanic
rocks have entirely tholeiitic and/or transitional to tholeiitic-calc alkalin
character and show typical arc geochemical signatures. According to Sr-Nd-
Pb isotopic data, mafic volcanics have, (*’Sr/*®Sr)i = 0.7044-0.7064,
(“*Nd/**Nd)i = 0.5126-0.5128, “*Pb/®*Pb = 18.59-18.74, ®'Pb/*Pb =
15.59-15.63 and 2%Pb/**Pb = 38.59-38.79) and also felsic volcanics have
¢'Sr/%sr)i = 0.7064-0.7085, (**Nd/***Nd)i = 0.5125-0.5127, *Pb/**Pb =
18.5-18.93, ?'Ph/**Pb = 15.58-15.64 and *®Pb/**Pb = 38.04-39.06). It was
also observed that these rocks present different Sr and Pb isotopes, the same
Nd isotope in terms of their isotopic content. Depleted and after
metasomatism undergone a mantle which is the particularly recommended as
a source for mafic rocks, differentiation significantly, and a certain amount
of crustal contamination suffered mantle-derived mafic melts, it is
considered a major magma of felsic rocks.

Keywords: Artvin, late Cretaceous, volcanism, geochemistry, isotope.
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YUKSELEN YORESINEOJEN YASLI VOLKANIK KAYACLARIN
“YAR-*AR JEOKRONOLOJiSi, MINERAL KiMYASI VE
JEOKIMYASI, (KONYA-ORTA ANADOLU)

Giilin GENCOGLU KORKMAZ, Hiiseyin KURT, Kiirsad ASAN
Selguk Universitesi Jeoloji Miihendisligi Boliimii, Konya
ggencoglu@selcuk.edu.tr, hkurt@selcuk.edu.tr, kasan@selcuk.edu.tr

Ozet: Yiikselen yoresinde (Konya-Orta Anadolu)Neojen yasli volkanik kayaglar
bazalt ve anklav igeren dasit olarak iki farkl: litolojik birim ile temsil edilmektedir.
Bazaltlardan alman bir tiim kayag¢ 6rnegi 22.37 + 0.65 ve 16.45 £ 0.76My olarakiki
ayr™®Ar/®Ar platoyasivermektedir. Diger taraftan dasitlerden elde edilen biyotit
mineral ayirimi isel6.11 £ 0.18My plato yast vermektedir. Bu yas bulgular1 arazi
gozlemleriyle ortiismektedir. Mikrolitik porfirik dokulu Yiikselen bazaltlar1 genel
olarak feldispatca(labrador ve daha az anortoklaz)zengin bir hamurun iginde
dagilmis olivin  (Fo0:0.8-0.9) wve Klinopiroksen (diyopsit) fenokristalleriyle
karakteristiktir. Dasitler ise hyalo-mikrolitik porfiritik dokuya sahiptir ve plajiyoklas
(andezin), kuvars, amfibol (magnezyo-hornblend ve magnezyo-hastingsit), biyotit
(Mg# = 0.55-0.65) fenokristalleri, bu minerallere ilaveten bir miktar volkanik cam
iceren hamur icinde dagilmaktadir. Incelenen bazaltlar sodik alkalen (Na,O/K,O:
~4) ve TAS(toplam alkali-silika) smiflama diyagramina gore havayittir. Fakat
dasitler kalk-alkalen, metaliimino Kkarakterlidir ve jeokimyasal ozellikleri
bakimindan adakitik kayaclara benzemektedir. Incelenen bazaltlar okyanus adast
bazaltt (OIB) benzeri, dasitler ise orojenik tip uyumsuz iz element deseni
gostermektedir. Dasitler  yiiksek 87Sr/868r(i)(0.70689—0.70702) ve daha dusik
"Nd/™*Ndg (0.51244-0.51246) oranlariyla bazaltlardan (*'Sr/*°Srg:  0.70570-
0.70642, **Nd/***Nd): 0.51260-0.51259) ayrilmaktadir ve Sr-Nd izotop korelasyon
diyagraminda zenginlesmis manto rezervuarlar1 alanmna diismektedirler. incelenen
kayaglarin Sr-Nd izotop oranlarinda farklilik olmasmna ragmen, Pb izotoplari
acisindan oldukca benzerdir. Kayaclarin Pb izotop oranlar1 dar bir aralikta degigsim
géstermektedir(mPb/2°4Pb: ~19.0, *'Pb/*Ph: ~15.7, °Pb/**Pb: ~39.2) ve
Opp/®%pp - 2Ppp/2ph  diyagrammnda EMII (Zenginlesmis manto)alanina
diigmektedirler, fakat®®Pb/***Pb -°Pb/**Pb, #'Sr/*°Sr -°Ph/**Pb ve'**Nd/***Nd -
208ppy/204ppy korelasyon diyagramlarmdaDMM (Tiiketilmis manto), EMII ve HIMU
(Yiksek p degerli manto)-tip rezervuarlar arasinda siralanmaktadirlar.

Elde edilen bulgular Yiikselen Bolgesi volkanik kayaglarininbimodal bazalt-dasit ile
temsil edildigini vebunlarin farkli kaynaklarin kismi ergime {iriinleri olarak
aciklanabileceklerini gostermektedir.

Anahtar Kelimeler: Adakit, Alkalen, Bimodal, Havayit, Kalk-Alkalen,OIB
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YAR-¥*AR GEOCHRONOLOGY, MINERAL CHEMISTRY AND
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Abstract: The Neogene volcanic rocks are represented by two different
lithological units as basalt and enclave-bearing dacite in the Yiikselen area,Konya-
Central Anatolia. One whole-rock sample from basalts yielded two “°Ar/*Ar plateau
ages of 22.37 £ 0.65 and 16.45 + 0.76Ma. On the other hand, a biotite mineral
separation from dacites gave a plateau age of 16.11 £ 0.18Ma, which conforms to
the field observation. Yukselen basalts generally show microlithic porphyritic
texture with olivine(Fo0:0.8-0.9) and clinopyroxene(diopsite)phenocrystsin  a
feldspar-rich (labrador and rare anorthoclase) groundmass. However, dacites
havehyalo-microlithic porphyritic texture,and includeplagioclase (andesine), quartz,
amphibole (magnesio-hornblende and magnesio-hastingsite), biotite(Mg# = 0.55-
0.65) phenocrystswith a groundmass of the same mineral assemblage as in the
phenocryst phase plus small amounts ofglass. Investigated basalts have sodic
alkaline (Na,O/K,0: ~4) tendency,and are hawaiite according to TAS (total alkali
vs. silica) classification scheme. However dacites are calc-alkaline and
metaluminous,resembling to adakitic rocks in terms of geochemical features. Basalt
sand dacites have ocean island basalts (OIB)-type and orogenic-type incompatible
trace element patterns, respectively.Dacites have higher®’Sr/*°Sr;,(0.70689-0.70702)
and lower**Nd/***Nd;, ratios (0.51244-0.51246) than those of basalts (*'Sr/*°Sr).
0.70570-0.70642, ***Nd/***Nd;: 0.51260-0.51259), plotting in the enriched mantle
reservoir field of Sr-Nd correlation diagram.Although Sr-Nd isotope ratios are
different among the investigated volcanic rocks,they havesimilarPb isotope ratios.
The rocks show a limited range in theirPb isotope ratios (*°Pb/?**Ph: ~19.0,
207pp/2ph: ~15.7, 28Ph/?%Ph: ~39.2), plotting in the EMII (Enriched mantle) field
of 27Pb/?*Pb vs.2%°Pb/?Pb, but arraying between DMM (Depleted mantle), EMII
and HIMU (High p)-type reservoirs in 2®Pb/”®Pb vs.2°Pb/**Pb, #'Sr/®Sr vs.
205pp/204ph and M3Nd/M*“Nd vs. 2°°Pb/?*Pb correlation diagrams. Our findings show
that the Yiikselen area volcanic rocks are represented by bimodal association of
basalt-dacite and can be interpreted by the partial melting products of different
source materials.

Keywords: Adakite, Alkaline, Bimodal,Calc-alkaline, Hawaiite, OIB
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SAROLUK (GONEN-BALIKESIR) SOKULUMUNUN
PETROGRAFIiSI VE PETROLOJISi: CARPISMA SONRASI
MAGMATIZMADA ONCU VERILER

Ismail Altin ve Zafer Aslan

Balikesir Universitesi, Jeoloji Miihendisligi Boliimii, Balikesir ismailaltinbau@gmail.com

Ozet: Tersiyer magmatizmasi Biga Yarimadasi’nda (KB Tiirkiye) yogun
yayilim gostermektedir. Calisma konusunu olusturan Saroluk Sokulumu
Gonen’in (Balikesir) 20 km kuzeybatisinda ve Sakarya Zonu iginde yer
almaktadir. Dogu-bati uzanimli ve elips sekilli olan Saroluk Sokulumu
yaklasik 20 km® lik bir alan kaplamaktadir. Kuvarsli monzodiyorit ve
granodiyorit bilesimde olan sokulum, 1-10 ¢cm boyutunda ve yuvarlak sekilli
mafik mikrograniiler anklavlar icermektedir. Orta taneli, poikilitik, pertitik
ve mirmekitik doku gosteren sokulumun ana mineral igerigi plajiyoklas,
ortoklas, biyotit, hornblend ve piroksendir. Tali mineral olarak zirkon, sfen
ve apatit igermektedir. Jeokimyasal olarak ana ve iz elementlerdeki
dagilimlar plutonun fraksiyonel kristallenme ile gelistigini ve burada
plajiyoklas, hornblend ve piroksen minerallerinin etkin oldugunu
gostermektedir. Silis oranlart % 62-75 arasinda degismekte olup genellikle
%65 civarindadir. K,O %3.5-5 ve Na,O %2.5-3.9 degeri arasinda, Mg#
degeri ise 21-33 arasindadir. N-tipi MORB’a gore normalize edilen
degerlerde, LFSE elementlerinde artis HFSE eclementlerinde ise azalis
gozlenmektedir. Kondirite gbére normalize edilen Nadir Toprak
Elementlerinde ise konkav bir yap1 gozlenmekte olup LREE elementlerce
artis izlenmektedir. Saroluk Sokulumu orta-K’lu seri ve kalk-alkali
ozelliktektedir. A/CNK > 1 olup peraliimin granitlerdendir. I-tipinde olup
volkanik yay granitlerinin karakteristik 6zelliklerini sunmaktadir. Genel tiim
kayac jeokimyasal wverileri sokulumun c¢arpisma sonrasi alt kabukta
dehidratasyon sonucu boliimsel ergimeyle olustuguna isaret etmektedir.

Anahtar Kelimeler: Saroluk sokulumu, Tersiyer magmatizmasi, I-tipi,
volkanik yay graniti.

Bu  calisma  TUBITAK  (Proje No: 114Y527)  tarafindan
desteklenmektedir.
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PETROGRAPHY AND PETROLOGY OF THE SAROLUK (GONEN-
BALIKESIR) PLUTON: A PRELIMINARY DATA FOR POST-
COLLISIONAL MAGMATISM

Ismail Altin and Zafer Aslan
Balikesir University, Department of Geology, Balikesir (ismailaltinbau@gmail.com)

Abstract: Tertiary magmatism is widespread in Biga peninsula (NW
Turkey). The studied Saroluk pluton is located in Sakarya zone of 20 km
northenwest of Gonen (Balikesir). East-West trending the Saroluk pluton
covers an area of approximately 15 km?® with an ellipsoidal outcrop pattern.
The pluton has quartzmonzodiorite and granodioritic composition and
contains 1-10 cm in size and rounded in shape mafic microgranular enclaves.
The Saroluk pluton show madium-grained, poikilitic, pertitic and mirmetitic
textures, and contain plagioglase, orthoclase, biotite, hornblende and
pyroxene. Accessory minerals are zircon, sphene and apatite.Geochemically,
major and trace element variations diagrams can be attributed to the
importance of fractional crystallisation which was mainly controlled by
plagioclase, hornblende and pyroxene. The ratios of %SiO, are between 62
to75, avarage is 65. The pluton has 3.5-5 % K0, 2.5-3.9 %Na,0, and Mg#
is between 21 to 23. N-type mid-ocean ridge basalt (MORB) normalized
spider diagrams of granitic samples exhibit significant enrichments in large-
ion lithophile elements (LILES); as well as depletion of high field strength
elements (HFSE). Chondrite-normalized rare-earth element patterns of the
samples are concave upwards with low- to-medium enrichment. The Saroluk
pluton has medium-K series and characterised by a calc-alkaline
granodiorite-series trend. It is I-type and has volcanic-arc granitoids. Pluton
is peraluminous with ratio of A/CNK > 1. According to whole-rock
geochemical data suggest magma generation by dehydration melting of
lower crustal component after the collision.

Keywords: Saroluk pluton, Tertiary magmatism, I-type granite, volcanic
arc granite.
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KARBONATLI KAYNAK COKELLERIN (TRAVERTEN-TUFA)
ELEMENT VE DURAYLI iZOTOP KAYITLARI

Mehmet Ozkul
Pamukkale Universitesi Miihendislik Fak. Jeoloji Miih. Béliimii, 20070 Kinikli Denizli
(mozkul@pau.edu.tr)

Ozet: Traverten, tufa gibi karbonatli kaynak cokellerinin bazi
jeokimyasal degerlerinde belirgin farkliliklar gozlenir. Bunda akigkan-kayag
etkilesiminin 6nemli rolii vardir.Bu ¢aligmanin amaci, Tirkiye’den ve
Diinya’dan &rneklerle bu g¢okellerin element ve durayh izotop degerlerine
topluca g6z atmak ve bu verilerin ortamsal ve iklimsel yorumlamalarda nasil
kullamlabileceklerini ortaya koymaktir. Travertenlerdeki Sr degerleri tufalara
gore yiiksektir.Ozellikle aragonitik travertenlerde daha yiiksek Sr degerleri
ile karsilasilir.Pamukkale’de aragonit bilesimli damar tipi travertenlerden
7392 ppm’e varan Sr degerleri elde edilmistir. Travertenlerde 8"°C degerleri
cogunlukla pozitiftir Buna karsilik tufalarm 8"C degerleri daha ¢ok
negatiftir.Giincel traverten yamagclarmda 8"3C, 5'0 ve Sr degerlerinde akis
asagl artislar gozlenir.Pamukkale’de yamag basinda +6.1 (%o PDB) olan §'°C
degeri, yamag tabaminda +11.7 e ulagir. Ayrica enlem, yiikselti ve karasalliga
bagli olarak tufalarm §"C degerleri degisir.Karbonatli kaynak ¢okellerinden
elde edilen jeokimyasal veriler, yas verileri de dikkate alinarak akiskan-
kayac etkilesimi, eski ortam, eski iklim yorumlamalarinda ve jeotermal
prospeksiyon ¢alismalarinda kullanilabilir.

Anahtar Kelimeler: Kaynak karbonatlari, traverten, tufa, jeokimya
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ELEMENT AND STABLE ISOTOPE RECORDS OF
CARBONATE SPRING DEPOSITS (TRAVERTINE AND TUFA)

Mehmet Ozkul

Pamukkale University Engineering Faculty Dept. Of Geological Engineering, 20070 Kinikli, Denizli
mozkul @pau.edu.tr

Abstract: Certain differences are observed in elemental and stable
isotopic values of carbonate spring deposits such as travertine and tufa.
Rock-fluid interaction plays an important role in this situation. Aim of this
study is to take a look at geochemistry of these deposits as a whole with
examples from Turkey and display how these data can be used for
environmental and climatic assessments. Sr values of travertines are higher
compared to tufas. Particularly, aragonitic travertines display higher Sr
concentrations. At Pamukkale, Sr values up to 7392 ppm have been yielded
from the vein travertines of aragonitic composition.The 8"*C values in
travertines are mostly positive. In contrast, tufas give more negative 8°C
values. Downstream increases are observed in the 8°C, 8**0 and Sr values
of the recent travertine slopes. The 8"°C value of +6.1 (%o PDB) at the
uppermost slope in Pamukkale reach up to +11.7 (%0 PDB) at the slope base.
In addition, 8™C values vary based on latitude, elevation and
continentality.Geochemical data obtained from carbonate spring deposits,
considering associated age data, can be used for evaluation of fluid-rock
interaction and paleoenvironment, paleoclimate and geothermal prospection
studies.

Keywords: Spring carbonate, travertine, tufa, geochemistry
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DEVREKANI MASIFi (K-TURKIYE) ORTOGNAYSLARININ TUM
KAYAC JEOKIMYASI VE JEOKRONOLOJISi: ORTA
PONTIDLER’DE PERMO-KARBONIFER MAGMATIZMASI VE
JURA YUKSEK SICAKLIK METAMORFiIZMASINA GENEL BiR
BAKIS

Mehmet Ali Giicer' ve Mehmet Arslan?
YGiimiighane Univerfitesi, Jeoloji Miihendisligi Boliimii, TR-29000, Giimiishane. maligucer@gmail.com
2Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Bélimii, TR-61080, Trabzon. marslan@ktu.edu.tr

Ozet: Orta Pontidler’in (K-Tiirkiye) kuzey kesimlerinde farkli sicaklik ve
basing kosullarinda olugmus bir¢ok metamorfik birim ylizeyleme vermekte olup,
bunlarin baginda Devrekani masifi gelmektedir. Ust amfibolit-alt graniilit
fasiyesi kosullarinda metamorfizmaya ugramus olan masif agirhikli olarak
paragnays, ortognays ve metakarbonatlar ile daha az oranda amfibolit ve
kuvarsit tiirii kayaglardan meydana gelmekte, yer yer ise aplit ve pegmatit gibi
damar kayaclarn tarafindan kesilmektedir. Farkli mineral topluluklari igeren
ortognayslarin karakteristik mineral parajenezi “kuvars + K-feldspat +
plajiyoklas + biyotit = hornblend + opak min. (+ ilmenit ve + magnetit), ve
aksesuar min. (zirkon, sfen ve apatit)” seklindedir. Ortognayslar genel olarak
granoblastik, lepidogranoblastik ve nematolepidogranoblastik doku gostermekte
olup, yerel olarak migmatitik ve kalintt mikrografik dokular da izlenmektedir.
Foliasyonlu, iyi gelismis santimetre Olgeginde bantlar olusturmasiyla
belirginlesen simetrik, asimetrik ve diizensiz gnaysozite diizlemleri gosterirler.
Petrografik  Ozellikleri, mineral birliktelikleri ve yer yer gozlenen
migmatitlesmeler yiliksek sicaklik kosullarim yansitmakta olup, gerceklestirilen
jeotermometrik hesaplamalar metamorfizma sicakliginin 744433  °C’ye
ulastigim gostermektedir. Arazi iligkilerine, petrografik ve petrokimyasal
ozelliklerine gore ortognayslar ¢ogunlukla granodiyoritik ve az oranda granitik
protoliti yansitmakta ve I-tipi orta-yiiksek potasik kalkalkalen volkanik yay
granitoyidi karakteri sergilemektedir. Ornekler yiiksek LILE ve diisiik HFSE
igeriklerine sahip olup, negatif Ta, Nb ve Ti anomalileri gostermektedir. Bu
durum ise protolitlerin tipik olarak yitimle iligkili bir magmadan itibaren
olustugunu isaret etmektedir. Bununla birlikte LREE igerikleri bakimindan
HREE’ye gore belirgin zenginlesme (Lan/Lun= 6.98-20.47) ve negatif Eu
anomalisi (Eun/Eu*= 0.33-1.07) gozlenmektedir. U-Pb zirkon yaslandirma
verilerine gore protolitler Permo-Karbonifer (316-252 Ma) magmatizmasi ile
iliskilidir. Ayrica; U-Pb zirkon (199-158 My) ve “’Ar-**Ar hornblend/biyotit
(163-152 My) yaslandirmalarma gore, pik metamorfizma kosullar1 Jura
doneminde gergeklesmis olmalidir. Biyotitlerden ortalama 156 My
(Kimmericiyen) “Ar/*Ar yasi elde edilmis olup, bu durum metamorfik
kayaclarin biyotit kapanma sicakligi dikkate alinarak Geg¢ Jura’da 350-400
°C’nin altinda sogumus oldugunu diisiindiirmektedir. Sonu¢ olarak, Orta
Pontidler’in kuzey kesiminde ylizeyleme veren Devrekani masifi ortognayslari,
Jura yiiksek sicaklik metamorfizmasi tarafindan yeniden sekillenen Permo-
Karbonifer kitasal yay magmatizmasinin {iriinleri olarak tanimlanabilir.

Anahtar Kelimeler: Devrekani (K-Tirkiye), Orta Pontidler, Jura
metamorfizmasi, Permo-Karbonifer magmatizmasi, jeokronoloji, jeotermometre
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WHOLE-ROCK GEOCHEMISTRY AND GEOCHRONOLOGY OF
ORTHOGNEISSES FROM THE DEVREKANI MASSIF (N
TURKEY): AN OVERVIEW OF PERMO-CARBONIFEROUS
MAGMATISM AND JURASSIC HIGH TEMPERATURE
METAMORPHISM IN CENTRAL PONTIDES

Mehmet Ali Giicer' and Mehmet Arslan?

'Department of Geological Engineering, Giimiishane University, TR-29000,
Giimiishanemaligucer@gmail.com
Department of Geological Engineering, Karadeniz Technical University, TR-61080, Trabzon
marslan@ktu.edu.tr

Abstract: In the northern part of the Central Pontides (N Turkey) there are
different metamorphic rocks exposed that formed under different temperature
and pressure conditions, notably the Devrekani massif. Here, upper amphibolite-
lower granulite facies metamorphic rocks contain predominantly paragneiss,
orthogneiss and metacarbonate, and to a lesser extent, amphibolite and quartzite,
with cross-cutting aplite and pegmatite veins. The orthogneisses show different
mineral parageneses with the characteristic mineral assemblage quartz + K-
feldspar + plagioclase + biotite = hornblende + opaque (+ ilmenite and +
magnetite), and accessory minerals (zircon, sphene and apatite). These
metamorphic rocks exhibit generally granoblastic, lepidogranoblastic and
nematolepidogranoblastic with locally migmatitic and relic micrographic
textures. They are foliated, have well-developed centimeter-spaced gneissic
banding and display gneissose structure with symmetric, asymmetric and
irregular folds. The petrographic features, mineralogical assemblages and locally
migmatization reflect high temperature conditions. Geothermometric
calculations in the orthogneisses indicate metamorphic temperatures reached
744+33°C. Field relations, petrography and petrochemistry suggest that the
orthogneisses have predominantly granodioritic and some granitic protoliths,
that show features of I-type, medium to high-potassiccalc-alkaline volcanic arc
granitoids. The orthogneisses have high contents of LILEs and low contents of
HFSEs with negative Ta, Nb and Ti anomalies, which are typical of subduction-
related magmas. The orthogneisses also show significant LREE enrichment
relative to HREE with negative Eu anomalies (Eun/Eu*= 0.33-1.07) with
Lan/Lun= 6.98-20.47 values. Based on U-Pb zircon dating data, the protoliths
are related to Permo-Carboniferous (316-252 Ma) magmatism. It is likely that
peak metamorphism took place during the Jurassic as reflected by the U-Pb
zircon ages (199-158 Ma) and also “’Ar/*°Ar from hornblende/biotite (163-152
Ma). The biotite “°’Ar/*Ar average ages from the rock samples are ca. 156 Ma,
suggesting that the metamorphic rocks cooled to 350-400 °C at ca. 156 Ma.
Conclusively, the Devrekani metamorphic rocks can be ascribed as products of
Permo-Carboniferous continental arc magmatism overprinted by Jurassic high
temperature metamorphism in the northern Central Pontides.

Keywords: Devrekani (N  Turkey), Central Pontides, Jurassic
metamorphism, Permo-Carboniferous magmatism, geochronology,
geothermometry
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STABLE ISOTOPIC GEOCHEMISTRY OF THE UPPER
CRETACEOUS SUCCESSIONS,
NORTHWESTERN IRAQ

Mohammed Al-Hajj *, Ali Al-Juboury * and Aboosh Al-Hadidy®

1 Geology Department, Mosul University, Iraq
2 Northern Oil Company, Kirkuk, Iraq

Abstract: Stable isotopic geochemistry of the Upper Cretaceous
(Cenomanian-Early Campanian) successions is conducted from northwestern
Irag. These successions are represented by three formations; Gir Bir, Wajna,
and Mushorah. The upper parts of the Gir Bir Formation was under the
mixing zone effect depending on the gradual increment in oxygen and
carbon isotopes with depth. Whereas sharp negative values of 6180
and’] [1 13C in the upper surface of the Gir Bir Formation and in the bed of
conglomerate and breccia are indicative of exposure surface conditions and
effect of meteoric water. While in the succession of Mushorah Formation,
there is homogeneity in the values of oxygen and carbon isotopes and other
elements indicating its ineffective diagenesis near the surface. Gradual
variation in [ 13C from positive in the upper part of Gir Bir Formation to
low and negative values at the surface of the Formation and in the bed of
conglomerate and breccia reflects a regressive sequence from deeper to
shallower areas upwards of lagoonal facies and then to exposure (marine
regression and platform exposure) forming unconformity surface. Sharp
increase inJ [113C in Mushorah Formation reflects deep marine
(transgressive) conditions covering most of exposed parts of the platform.

Keywords: Carbon and oxygen isotopes, Upper Cretaceous, NW Iraq
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TURKIYE’DEKI FARKLI KRIiZOPRASLARIN OKSIJEN iZOTOP
ANALIZ YONTEMIYLE KARSILASTIRILMASI

Murat Hatipoglu'?,Nurdane ilbeyli®,Yasar Kibici’, Alper Giines’,

Yasemin Yardimer®
"DokuzEylil Universitesi, IMYO, Izmir Meslek Yiiksekokulu, GemolojiveMiicevherProgrami, 35380
Buca-izmir
?DokuzEyliil Universitesi, DogalYapi TaslariveSiistaglari Anabilim Dal1,
KuyumculukveTakiTasarimiProgrami, 35370 Buca-Izmir
8 AkdenizUniversitesi, MiihendislikFakiiltesi, JeolojiMiihendisligiBsliimii, 07058 Antalya
*DumlupinarUniversitesi, MithendislikFakiiltesi, JeolojiMiihendisligiBliimii,43000 Kiitahya

Ozet: Bu calisma, Tiirkiye’nin bes farkli bolgesinde (batidan doguya
Biga-Canakkale, Ikizce-Bilecik, Sivrihisar-Eskisehir, Oltu-Erzurum, Savur-
Mardin) ticari ag¢idan miicevher kalitesinde olankrizopras yataklar1 ile
ilgilidir. Bu bolgelerdeki krizopraslar, farkli jeolojik ortamlarda
olusmuslardir. Bu durumu belirlemek icin ince taneli, lifsi ve yesil renkli
kriptokristalin silikanin olusumunu gosteren ilk kristallesme sicakliklari
jeokimyasal grafik modelleme teknigi kullamilarak belirlenmistir. Oksijen
izotop analizi (SMOW) (EA-IRMS teknigi ile) sonuglarina gore,bes farkli
maden yatagindaki krizopraslarda 8'°0 degerlerinin %021.3 ile %030.7
arasinda degistigi gozlenmistir. Bu drneklerin su igeriklerinin 8*%0 degerleri
ise %o-8 ile %04 arasindadir. Veriler grafiksel olarak modellendiginde, ilk
olusum sicakliklari; Biga (Canakkale) yataklarmmda sist ve serpantinitler
arasindaki catlak zonda olusan krizopras icin ~125°C, Ikizce (Bilecik)
yataklarinda dasit ve andezit i¢inde catlak ve biiyiilk bosluklarda olusan
krizopras i¢in ~83°C, Sivrihisar (Eskisehir) yataklarinda kumtasi iginde
catlak ve biiyiik bosluklarda olusan krizopras i¢in ~74°C, Oltu (Erzurum)
yataklarinda ise flis ve serpantinitler arasindaki catlak zonda olusan
krizopras i¢in ~99°C ve Savur (Mardin) yataklarinda kumtaglar1 iginde
biliyiik bosluklar ve yariklarda olusan krizopras i¢in ~66°C olarak
belirlenmigtir.  Serpantinitlerin  ¢atlak zonlarinda olusankrizopraslar,
volkanikler ve kumtaglar1 iginde olusan krizopraslara gore daha yiiksek
sicakliklarda olusmuslardir.

Anahtar Kelimeler; Krizopras, oksijen izotop analizi (SMOW), ilksel
mikrokristalizasyon sicakliklari, jeokimyasal grafik modelleme teknigi,
Tiirkiye.
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COMPARISION OF OXYGEN ISOTOPIC COMPOSITIONS OF
VARIOUS CHRYSOPRASES IN TURKEY

Murat Hatipoglu'?, Nurdane ilbeyli’, Yasar Kibici’, Alper Giines®,

Yasemin Yardimer®
! Dokuz Eyliil University, IMYO, izmir Multidisciplinary Vocational School, Gemmology and
JewelleryProgramme, 35380 Buca-izmir, Turkey
2Dokuz Eyliil University, Graduate School of Applied and Science, Natural Building Stone and
Gemstone Programme, 35370 Buca-izmir, Turkey
® Akdeniz University, Faculty of Engineering, Department of Geological Engineering, 07058 Antalya,
Turkey
*Dumlupinar University,Faculty of Engineering, Department of Geological Engineering, 43000 Kiitahya,
Turkey

Abstract: This study is focused on famous gem-quality chrysoprase
deposits in terms of commercial quantities in five different regions of Turkey
(from west to east; Biga-Canakkale, Ikizce-Bilecik, Sivrihisar-Eskisehir,
Oltu-Erzurum and Savur-Mardin). Chrysoprases in these regions are found
in different geological zones. Therefore, the initial crystallization
temperatures of the solutions responsible for genesis of the fine fibrous green
cryptocrystalline silica are interesting and can be determined using a
geochemical graphical modeling technique. Oxygen isotope values
(8"0)(SMOW) (using EA-IRMS) of the investigated chrysoprase materials
from five different mine deposits range between 21.3%o0 and 30.7%o. In
addition, oxygen isotope compositions of their water contents range from-
8%o to4%o. When the data are modeled graphically, the initial temperature of
the formation of the investigated chrysoprases can be determined as ~125°C
for those of the Biga (Canakkale) deposit occurring in the cracked zone
between schist and serpentinite, ~83°C for those of the Ikizce (Bilecik)
deposit occurring in the crevices and large vacancies in dacite and andesite,
~74°C for those of the Sivrihisar (Eskisehir) deposit occurring in the crevices
and large vacancies in sandstone, ~99°C for those of the Oltu (Erzurum)
deposit occurring in the cracked zone between flysch and
serpentiniteand~66°C for those of the Savur (Mardin) deposit occurring in
the crevices and large vacancies in sandstone. The chrysoprases from the
cracked zone in serpentinites have higher temperatures compared to those
from the crevices in sandstones and volcanics.

Keywords: Chrysoprase, oxygen isotope analyses (SMOW), initial
microcrystallization  temperatures, geochemical graphical modeling
technique, Turkey.
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HELETE BOLGESINDE YERALAN YIiTIMLE ILISKILI MEYDAN
OFiYOLITI, iLGIiLI VOLKANIKLER VE DiGER BiRiMLER (GD
Anadolu, Tiirkiye): YENI JEOKRONOLOJIK VE iZOTOP
JEOKIMYASI (Sm-Nd-Pb) VERILERI

Nusret Nurlu?, Osman Parlak?, Alastair Robertson®, Albrecht Von
Quadt®

8Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, Balcali, Adana
®School of GeoSciences, University of Edinburgh, Edinburgh, EH9 3FE, UK
“Institute of Geochemistry and Petrology, ETH Zurich,8092 Zurich, Switzerland
nusretnurlu@gmail.com

Ozet: Giineydogu Anadolu orojenik kusaginda yer alan Meydan Ofiyoliti ve
iligkili volkanikler Helete bolgesinde yitim siiregleri, zamanlamasim ve yay
magmatizmasinin anlagilmasi agisindan olduk¢a 6nemlidir. Caligma alanindaki
ana birimler yapisal olarak iistten alta dogru; (1) Giliney Neotetisin kuzey kita
kenarim olugturan ve meta-karbonatlardan olugan Malatya metamorfikleri, (2)
Gecg Kretase-Orta Eosen yash karbonatlar (Harami formasyonu), (3) Ofiyolitik
kayaclar (Meydan ofiyoliti) ve iliskli metamorfik dilim, (4) Volkanik kokenli
kayaclar (Helete), (5) Tektonik melanj ve (6) Arap On iilkesi. Bu birimlerden
Meydan ofiyoliti, volkanikler, tektonik melanj Ge¢ Kretase yagh granitoyidler
tarafindan kesilmiglerdir. Meydan ofiolitine ait gabroyik kayalar ve levha
dayklar1 tipki diger yitim iligkili Dogu Akdeniz ofiyolitlerinde oldugu gibi
yataya yakin Nadir Toprak Element deseni (NTE) sunmaktadirlar. Gabroyik
kiimiilatlardan U-Pb zirkon yontemiyle yeni elde edilen kristallenme yas1 79.8 +
1.1 My olarak bulunmustur. Volkanik kayalar bazalt-bazaltik andezit, andezit ve
riyodasit’e kadar genis bir aralikta uzanan kayag toplulugu sunmakta ve erken
evre yay magmatizmasini temsil etmektedirler. Bu kayalar toleyitik karakter
sunmaktadirlar (Zr/Ti: 0.003-0.09 ve Nb/Y: 0.007-0.18). Normalize edilmis
oriimcek diyagramindaki belirgin Nb anomalisi yitim zonunda olustugunu
gostermektedir. 87Sr/%srea kargﬂlk 2OGPb/m"Pb, BNAMNG a karsilik 8/Sr/88gy
ve “*Nd/*Nd’a karsilik 2°Pb/***Pb izotop oranlarna dayandirilarak hazirlanan
diyagramlarda Srneklerin **Nd/***Nd ve 2°Pb/**Pb oranlarmin ¢ok dar bir
alanda oldugu ve 8Sr/%Sr oranlarinin genis bir aralik sunduklar1 gozlenmistir.
Izotopik oranlar DMM/MORB ve EMII haznelerinin karisik katkilarim
sunmaktadirlar. Bu hazneler okyanusal kabuk, manto kamasi, pelajik ve kitasal
sedimanlarm farkli oranlarda ergimesiyle olusmusturlar. Meydan ofiyoliti yitim
zonunun iizerinde olusmustur, tektonik melanj ve ofiyolitik metamorfik dilim ise
ofiyolitin altinda, yitim zonu hendek ortaminda olusmugtur. Yitim iligkili
ofiyolit, yay volkanikleri ve y1gisim melanji Geg Kretase (92.9 +2,2-83,1 £ 1.5
My, Zirkon U-Pb) yasl kita kenar1 yay magmatizmasi tiriinii olarak yorumlanan
granitik kayalar tarafindan kesilmislerdir. Bolgesel olarak karsilastirildiginda;
calisgilan ofiyolitik ve granitik kayalar Bitlis- Piitiirge mikro kitasinin
kuzeyindeki Berit okyanusundan tiiretilmisler ve Goksun, Ispendere, K&miirhan
ofiyolitleri gibi Geg¢ Kretase’de olusmus ve Toros platformunu temeline
eklenmislerdir.

Anahtar Sozciikler: Neotetis, ofiyolit, Helete, U-Pb zirkon, ada yay1
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SUPRA-SUBDUCTION ZONE MEYDAN OPHIOLITE, RELATED
VOLCANICS AND OTHER UNITS OF THE HELETE REGION (SE
Anatolia, Turkey): NEW EVIDENCE FROM GEOCHRONOLOGY
AND Sm-Nd-Pb ISOTOPE GEOCHEMISTRY

Nusret Nurlu?, Osman Parlak?, Alastair Robertson®, Albrecht Von
Quadt®

8Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, Balcali, Adana
®School of GeoSciences, University of Edinburgh, Edinburgh, EH9 3FE, UK
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(nusretnurlu@gmail.com)

Abstract: The Meydan ophiolite and related volcanic rocks in the Helete
region form part of the South East Anatolian Orogenic Belt and are important to
understand the timing and processes of subduction and arc magmatism in the
region. The main structural units from top to bottom are: (1) Malatya
metamorphic unit, mostly meta-carbonate rocks, interpreted as part of the
northern margin of the South Neotethys; (2) Late Cretaceous-Middle Eocene,
mostly carbonates rocks (Harami Formation); (3) Ophiolitic rocks (Meydan
ophiolite) and associated metamorphic sole; (4) Volcanogenic rocks (Helete
unit); (5) Tectonic melange, and (6) Arabian foreland. The Meydan ophiolite,
the volcanics and related tectonic melange are all intruded by Late Cretaceous
granitoid rocks. Gabbroic rocks and sheeted dykes of the Meydan ophiolite
exhibit near-horizontal Rare Earth Element (REE) patterns that are similar to
other SSZ-type Eastern Mediterranean ophiolites. The new U-Pb dating of
zircon separates yielded a 79.8 + 1.1Ma crystallization age for gabbroic
cumulates. The volcanic rocks range widely from basalt, to basaltic andesite,
andesite and rhyodacite and are interpreted to record early stage arc magmatism.
They are tholeiitic in character (Zr/Ti: 0.003-0.09; Nb/Y: 0.007-0.18). Negative
Nb anomalies in normalised spider dia%rams suggest formation above a
subduction zone. Isotopic ratios; i.e. ¥Sr/®Sr versus 2*°Pb/?Pb, **Nd/***Nd
versus 2'Sr/%°Sr and *Nd/***Nd versus 2°°Pb/***Pb show only limited variation,
whereas ¥Sr/%°Sr ratios are much more variable. The isotopic ratios are
indicative of mixed magmatic contributions from DMM/MORB and EMII
reservoirs that probably reflect the overall recycling of oceanic crust, mantle
wedge material, pelagic sediment and continentally derived sediment. The
Meydan ophiolite is interpreted to have formed above a supra-subduction zone,
whereas the tectonic melange, including the dismembered ophiolite
metamorphic sole, formed beneath the ophiolite in a subduction trench setting.
The SSZ-ophiolite, inferred arc volcanics and accretionary melange are all
intruded by Late Cretaceous (92.94+2.2-83.1+1.5 Ma; Zircon U-Pb) granitic
rocks which are interpreted as the product of continental margin arc magmatism.
Regional comparisons suggest that the rocks studied were derived from the Berit
Ocean to the north of the Bitlis-Piitiirge micro-continent, in which the Géksun,
Ispendere and Komiirhan ophiolites also formed during the late Cretaceous.

Keywords: Neotethys, ophiolite, Helete, U-Pb zircon, isotopes, island arc
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FILLOSILIKATLARIN DURAYLI iZOTOP (O, H) JEOKIMYASI:
TURKIYE’NIN TEKTONIK BIRLIKLERINDEN ORNEKLER

Omer Bozkaya' ve Hiiseyin YALCIN?
! Pamukkale Universitesi Jeoloji Miihendisligi Boliimii, Denizli (obozkaya@pau.edu.tr)
% Cumhuriyet Universitesi Jeoloji Miihendisligi Boliimii, Sivas (yalcin@cumhuriyet.edu.tr)

Ozet: Fillosilikat grubu mineraller yapisal olarak OH igermeleri
nedeniyle, kdken ve evrimlerinin belirlenmesinde oksijen ve hidrojen durayli
izotoplar1 kullamilmaktadir. Jeolojik siirecler sirasinda fillosilikatlardaki
oksijen ve hidrojen izotop bilesimleri (%o &0 ve 8D) degismektedir
(izotopsal ayrimlasma). Oksijen ve hidrojen izotop verileri 8'*0 — 8D
diyagraminda  dogrudan  yorumlanarak fillosilikat ~ minerallerinin
sedimanter/kalint1 (siiperjen) veya hidrotermal/metamorfik (hipojen) dogasi
belirlenmektedir. Ancak, minerali olusturan suyun koékeni (deniz suyu,
meteorik, magmatik ve metamorfik su) ve olusum sicakligina iliskin
bilgilere ulasmak, deneysel ve teorik olarak hesaplanmis sicaklikla birlikte
degisen mineral-su dengesine ait ayrimlasma [Omineras — Osu (%0) = 1000 In
Olmireral-su] €sitliklerinin kullanilmasiyla miimkiindiir. Sicaklik biliniyor ise
suyun kokeni, suyun kokeni biliniyor ise mineralin olusum sicakligi
belirlenebilmektedir. Tirkiye’nin farkli tektonik birliklerinden (Toridler,
Anatolidler, Gilineydogu Anadolu Otoktonu, Giineydogu Anadolu Ofiyolit
Kusagi) alinan farkli yas (Paleozoyik-Tersiyer) ve olusum kosullarmna
(sedimanter/diyajenetik ve bozunma/bozusma) sahip birimlerdeki fillosilikat
minerallerinde (kaolinit, serpantin, pirofillit, talk, smektit, illit-smektit, illit,
filogopit, filogopit-vermikiilit) gergeklestirilen durayli izotop jeokimyasi
incelemeleri; izotopsal bilesimin paleocografik konum, diyajenez-
metamorfizma ve bozusma (serpantinlesme, talklagsma, vermikiilitlesme) gibi
jeolojik  stireglerden  etkilendigini  gostermektedir.  Dioktahedral
fillosilikatlarda (illit, kaolinit, pirofillit, illit-smektit, smektit) artan
diyajenez/metamorfizma ve hidrotermal bozusma derecesiyle birlikte; 5'%0
degerleri mineral fazinda belirgin bicimde azalmakta iken, 8D degerleri
kismen artmaktadir. §'°0 farklilasmasiyla karakteristik hidrotermal kokenli
fillosilikatlarin su bilesimi daha ¢ok meteorik su, &0 yant sira oD
farklilagsmasiyla karakteristik sedimanter kokenlilerde ise hem meteorik su
hem de deniz suyu baskindir. Trioktahedral fillosilikatlarda (serpantin,
filogopit, talk, filogopit-vermikiilit), listvenitlesme, filogopitlesme ve
vermikiilitlesme tiirli bozusmalar farkli yoOnelimlere sahip izotopsal
farklilagsmalarla ifade edilmektedir. Serpantinlerden itibaren listvenitlesme
artan "0 ve azalan 8D, filogopitlesme ve talklasma ise artan 8'°0 ve 8D
degisimiyle karakteristiktir. Filogopitlerden itibaren filogopit-vermikiilite
doniisiim (vermikiilitlesme) ise sabit %0 ve belirgin bicimde azalan 8D
yonelimi sunmaktadir.

Anahtar Kelimeler: Fillosilikat, §°0,8D,izotopsal farklilagma, siiperjen,
hipojen
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STABLE ISOTOPE (O, H) GEOCHEMISTRY OF
PHYLLOSILICATES: EXAMPLES FROM TECTONIC UNITS OF
TURKEY

Omer Bozkaya'and Hiiseyin YALCIN?
*Pamukkale UniversityDepartment of Geological Engineering, Denizli (obozkaya@pau.edu.tr)
2 Cumhuriyet UniversityDepartment of Geological Engineering, Sivas (yalcin@cumhuriyet.edu.tr)

Abstract: Phyllosilicate group minerals contain structural OH, thus their
oxygen and hydrogen stable isotopes are commonly used to determine origin
and evolution. During the geological processes, oxygen and hydrogen isotope
compositions (%o 520 and 8D) change (isotopic fractionation). The sedimentary
/ inheritance (supergene) or hydrothermal / metamorphic (hypogene) nature of
phyllosilicate minerals can be evaluated from the oxygen and hydrogen isotope
data on 5'°0 — 8D diagram. However, the origin of mineral-forming waters (sea,
meteoric, magmatic and metamorphic waters) and formation temperatures is
possible to achieve thorough the mineral-water fractionation equations [Smineral —
Swater (%0) = 1000 In omirera-water] from theoretically and experimentally
calculated mineral-water equilibriums. The fluid source or temperature can be
inferred if the fluid temperature or isotopic composition is known.Stable isotope
geochemistry investigations on the phyllosilicate minerals (kaolinite, serpentine,
pyrophyllite, talc, smectite, illite-smectite, illite, phlogopite, phlogopite-
vermiculite) in the lithologies, representing from various tectonic units of
Turkey (Taurides, Anatolides, Souhteast Anatolian Ophiolite Belt, Southeast
Anatolian Autochthon) and different age (Paleozoic-Tertiary) and also formation
conditions (sedimentary / diagenetic and weathering/alteration), show that the
isotopic composition were affected by geological processes such as
paleogeographic setting, diagenesis-metamorphism and weathering/alteration
(serpentinization,  talcification,  vermiculitization).In  the  dioctahedral
phyllosilicates (illite, kaolinite, pyrophyllite, illite-smectite, smectite), §'°0
values in mineral phase decrease significantly, whereas oD values increase
partially, together with the increasing grades of diagenesis/metamorphism and
hydrothermal alteration. Water composition of phyllosilicates with hydrothermal
origin is characteristic with 50 differentiation and dominant with meteoric
water, whereas sedimentary ones are characteristic with 80 and 8D
differentiation and dominant with meteoric and sea water.In trioctahedral
phyllosilicates  (serpentine,  phlogopite, talc, phlogopite-vermiculite),
listwaenitization, phlogopitization and vermiculitization types of alterations are
characterized by isotopic differentiations with different trends. Listwaenitization
from serpentines are characterized by increasing §'°0 and decreasing 8D,
whereas phlogopitization and talcification are typical for increasing both 520
and oD. As for the transformation from phlogopite to interstratified phlogopite-
vermiculite (vermiculitization), it presents constant §°0O and markedly
decreasing 4D trend.

Keywords: Phyllosilicate, &0, 8D,isotopic fractionation, siipergene,
hypogene
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ISTRANCA MASIFINDEKiI KULA METAGRANITOYIDi’NiN
JEOKRONOLOJIK VE JEOKIMYASAL INCELENMESININ iLK
SONUCLARI, KB PONTIDLER, TURKIYE

Yildirim Giingiirl, Sabah Yilmaz Sahin', Nammk Aysall ve Irena
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Ystanbul Universitesi, Miihendislik Fak., Jeoloji Miih. Béliimii, Istanbul
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Ozet: Istranca Masifi, Bat1 Pontitlerden Bulgaristan iglerine kadar devam eden
ve Geg Prekambriyen — Erken Kambriyen’den Ust Kretase’ye kadar farkli bir dizi
magmatik etkinligi biinyesinde barmndiran poli-metamorfik bir masiftir. Istanbul’un
KB’sinda (Catalca yakinlarinda) tektonik bir dokanakla iIstanbul Paleozoyik
istifinden ayrilan Istranca Masifi, Giineyinde Trakya havzas1 c¢okelleriyle
ortlilmektedir. Bu c¢aligmada, Tiirkiye — Bulgaristan smirmimn her iki yaninda devam
eden Kula metagranitinin jeokimyasal karakteristikleri ve jeokronolojisine ait &n
bilgiler sunulacaktir. Kula metagranitoidi orta — iri taneli, milonitik — blastomilonitik
dokulu granodioritik bir sokulumdur. Yer yer, kuvars ve felsdpat’ca zengin felsik
damar kayaclari gozlenir. Pliitonunun mineralojik bilesimini, kuvars (%20-25),
cogunlukla albitlesmis plajiyoklaz (%45-50), ortoklaz (%10-20) ve mika (muskovit
ve biyotit) mineralleri ile ikincil klorit ve epidot mineralleri olusturmaktadir. Yogun
tektonizma ve alterasyondan etkilenmistir. Kula metagranitoidi I-tipi karaktere sahip
metaliiminyumlu ve peraliiminyumlu granit olarak siniflandirilir. K,O igerigine gore
kalk-alkalen karakter sunmaktadir. Tektonik ortam ayirtman diyagramlarinda
volkanik yay ve carpisma sonrast granitleri alaninda yer almaktadir.Kula
metagranitoyidine ait, magmatik zonlu zirkon tanelerinde U-Pb LA-ICP-MS
yastayininde 310.1+£2.0 My (Karbonifer-Pennsylvanian)konkordiya yasi alinmistir.
28pp/28(J yaslarmmn 288+12 My ile 322+8 My arasinda dagilim gosterdigi, Slgiilen
kalinti cekirdek yasmin ise 370+12 My oldugu belirlenmistir. Zirkon Th/U
oranlarmnin 0.03 — 1.97 (ortalama 0.46) oldugu ve 0.15 — 0.72 arasinda yogunlastigt
belirlenmistir. Th/U oranina gore zirkon siniflamasinda; kenar-cekirdek 307+25 My
yas alman ve Th/U orani 0.03 olan bir zirkon tanesi metamorfik zirkon, 0.15 — 0.17
olan dort zirkon tanesi gecis zonunda yer alirken diger zirkonlarin tamamu ise
magmatik zirkon olarak tamimlanan alan igerisinde konumlanmistir. Kula
metagraniti, jeokimyasal 6zellikleri ve bolgesel jeolojik konumuna gore, Istranca
Masifi, Rodope ve Serbo-Makedonian Masiflerinde yaygin olarak gozlenen
Karbonifer doneminde etkin olan Variskan magmatizmasinin bir iriinii olarak
degerlendirilebilmektedir. Istranca Masifinin batisinda gézlenen Karbonifer
metagranitoyidleri, doguya dogru genclesmekte olan (Tepecik Kataklastik
metagranitoyidi;  249-254 My) metagranitoyidlerle ilgkilidir. Tim bu
metagranitoyidler, Paleo-Tetis Okyanusunun kuzey kolunun kuzeye dalimi ile
olusan farkli magmatik fazlarla temsil edilmektedir. Ayrica bunlarin uzun omiirlii
(Ordovisyen’den Triyasa’a kadar) Variskan magmatik yayinin iriinleri olabilecegi
sonucuna varilmistir.

Anahtar Kelimeler: Istranca, Karbonifer-Pensilvaniyen, Variskan, metagranit
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PRELIMINARY RESULTS OF GEOCHRONOLOGICAL AND
GEOCHEMICAL INVESTIGATIONS OF THE KULA
METAGRANITOIDS IN STRANDJA MASSIF, NW PONTIDES,
TURKEY
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Abstract: Istranca (Strandja) Massif, extend into and continued Bulgaria from
West Pontides until Late Precambrian - Early Cambrian from a different set up to
the Upper Cretaceous magmatic activity including poly-metamorphic massifs.
Istranca Massif, Northwestern part of Istanbul (Near Catalca) tectonically separated
from Istanbul Paleozoic sequence, in southern part covered with the Thrace basin
sediments. In this study, 1t will present geochemical and geochronological prior data
of Kula metagranitoid that lenghten in both of sides of Turkish-Bulgarian boundary.
Medium-coarse grained, mylonitic-blastomylonitic textured Kula metagranitoid is
pluton a granodioritic. It locally includes quartz and feldspars’ rich vein rocks.
Mineralogical composition of pluton composed of quartz (20-25%), albitized
plagioclase (45-50%), ortoclase (10-20%) and mica (muscovite and biotite) minerals
and secondary minerals chlorite and epidote. It’s affected dense tectonism and
alteration. Kula metagranitoids has classified as the I-type, metaluminous —
peraluminous granite. According to K,O content of this metagranitoid presents calc-
alkaline character. The samples of this metagranitoid plotted volcanic arc and post-
collision granite areas in tectonic discrimination diagram. In magmatic zoning
zircon grains belonging to Kula Meatagranitoid are found 310.1£2.0 Ma
(Carboniferous-Pennsylvanian) concordia age. “°Pb/?*U ages are between 288+12
Ma and e 322+8 Ma, whereas inherited core age is 370£12 Ma. Zircon Th/U rate is
0.03 — 1.97 (average 0.46) and intensely 0.15 — 0.72 values. In the zircon
classification according to Th/U rate, a metamorphic zircon taken place rim-core
307+£25 Ma age and Th/U rate 0.03, four zircon grains plotted in transition zone area
and have Th/U rate 0.15 — 0.17, all of rest of the zircon grains plotted magmatic
zircon area. Kula metagranite, according to the regional geological and geochemical
characteristics, Istranca Massif, Rodope and Serbo-Macedonian Massif widely
observed in the Carboniferous period, can be considered a product of the active
Variscan magmatism. Carboniferous metagranitoid observed in western part of
Istranca Massif was similar to the younger metagranitoid in eastern part of massif
(Tepecik Cataclastic metagranitoid, 249-254 Ma). All of these metagranitoids are
evaluated to revealed by subduction of the northern branch of Paleo-Tethys Ocean.
In addition, these are products of the longlived (Ordovician to Triassic) Variscan
magmatic arc that represented different magmatic phasesand they may have been
concluded.

Keywords: Strandja, Carboniferous-Pennsylvanian, Variscan, metagranite
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ALASEHIR JEOTERMAL ALANLARINDA (BATI ANADOLU)
JEOTERMAL AKISKANIN BOR VE ARSENIK DERISIMINE
BAGLI GELISEN YERALTISUYU VE TOPRAK KIiRLILiGi
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Ozet: Bat1 Anadoludaki 6nemli jeotermal sistemleri barmdiran Alasehir
ovasinda, iliziim yetistiriciligi ¢ok onemlidir. Alagehir Grabeninde en altta
Jeotermal Sistemin rezervuarimi olusturan Menderes Masifi metamorfitleri
yer alir. Bunlarin iizerine alttan itibaren uyumsuz dokanakla Erken-Orta
Miyosen birinci sedimanter istif, ve gecisli olarak ikinci sedimanter istif
kismen ortii kaya ozelligi gosterir. Uzerine uyumsuz gelen Pliyosen yaslt
iiglincii sedimanter istifin kongromera, kumtasi bantlari/mercekleri nispeten
yiiksek topografik kotlarda soguk su sisteminde kaynaklarla bosalim yapan
tiinek akifer 6zelligi gosterir. En iiste uyumsuz gelen ve tiim birimleri orten
Kuvaterner yagh dordiincii sedimanter birim soguk su sistemlerinin en
onemli akiferini olusturur. Basingli jeotermal sistemin hidrolik kotu serbest
soguk su akiferin kotundanyiiksek oldugu i¢inarsenic, bor, sodyumca zengin
jeotermal akigkan, As, B ve Na konturlarima goéresiyrilma faylarindakistrep-
overzonlarindanve  hatali  casing yapilan jeotermal kuyulardan
Kuvaterneraliivyon akiferi besler. Alasehir jeotermal alanlarindall? adet
jeotermal ve soguk su oOrneklemesi, farkli lokasyonlarda 56 adet toprak
orneklemesi yapilarak hem sularda, hem de toprak 6rneklerinde Na, S, B, As
analizleri yaptirilmistir. Yeraltisular1 ve jeotermal kuyu ve kaynak sularinda
maximum sodyum, siilfat, bor, ve arsenic derisimleri sirasiyla 1894 ppm,
2058 ppm, 124 ppm ve 0.94 ppb olarak belirlenmistir. Toprak érneklerinde
sirastyla Na, S, B, Asicin maximum degerler sirasiyla %3.34, %2.35, 600
ppm ve 54 ppm olarak Olciilmiistiir. Bor elementinin kaynagi Menderes
metamorfitlerindeki turmalin ve masifin ¢atlaklarindaki evaporitik serilerden
kolemanit mineralidir. Arsenigin kaynag1 ise biiylikk Olciide catlak
dolgularinda jips ve kolemanitle birlikte c¢okelen realgar ve orpiment
minerallerinin yanisira kismen alunit, kiregtasi/dolomit, traverten and
volkaniklerdir.

Anahtar Kelimeler: Jeotermal, Arsenik, Bor, Kirlilik Tasmimi,
Yeraltisuyu Kirliligi, Toprak Kirliligi.
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WATER AND SOIL CONTAMINATION ON ACCOUNT OF BORON
AND ARSENIC CONCENTRATION OF GEOTHERMAL FLUID IN
ALASEHIR GEOTHERMAL FIELDS (WEST ANATOLIA)
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Abstract: Grape cultivation is very important in Alasehirplain
hostingimportant geothermal systemsin Western Anatolia. Menderes
Massifmetamorphicsare located at the bottom of AlasehirGrabenand
constitutes the reservoir rock of the geothermal system. Early-middle
Miocenefirst and second sedimentary series overlie on it as disconformity
forms cap rock of the geothermal system partially. Pliocene third
sedimentary series including conglomerates and sandstone lens as perched
aquifer discharging cold water in high elevation springs overlie it.Overlying
Quaternary fourth sedimentary series above all the series at the top is the
most important cold water aquifer. Due to head of the confined geothermal
aquifer is higher than the unconfined cold water aquifer, according to B, As
and Na contour diagrams for groundwater; geothermal fluids which have
high arsenic, boron, sodyum concentration contributes to Quaternary alluvial
aquifer by means of strep-over zones in detachment fault systems and
missing case of geothermal drills. In Alasehirgeothermal fields, 117 cold and
thermal waters from wells and springs, and 56 soil samples collected in
different locations are analyzed for Na, S, B and As. Maximum
concentrations of sodium, sulphate, boron andarsenic are 1894 ppm, 2058
ppm, 124 ppm and 0.94 ppb respectively. Maximum concentration of soil
samples for Na, S, B and As are 3.34%, 2.35%, 600 ppm and 54 ppm,
respectively. The source of boron istourmalin and colemanite including
evaporitic series in fractured zones of Menderes Massif. The source of
arsenic is mainly gypsum and colemanite formed orpiment and realgaralong
fractured zones of Mezsozoic-Senozoic aquifers, rarely alunite,
limestone/dolomite, travertine and volcanics.

Keywords: Geothermal, Arsenic, Boron, Contaminant Transport,
Groundwater Pollution, Soil Contamination.
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PERTEK JEOTERMAL ALANININ HiDROJEOKIMYASI VE
DEGERLENDIRILMESI

Ayten OZTUFEKCi ONAL' ve Aysun AKKUS?
Yunceli Universitesi Miihendislik Fakiiltesi, Metalurji ve Malzeme Miihendisligi Boliimii, 62000 Tunceli

2Tunceli Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Bélimii, 62000 Tunceli
aytenoztufekci@gmail.com

Ozet: Pertek jeotermal alani Tunceli ilinin giineybatisindaki Singeg
vadisi ve yakin civarinda yer alan ve daha Once jeotermal acgidan
caligilmamis bir alani igermektedir. Calisilan alandaki jeolojik birimler,
Permiyen-Triyas yasli Keban Metamorfitleri, tist Kretase Pertek Granitoyidi,
orta Eosen-iist Oligosen Kirkgegit Formasyonu, iist Miyosen-Pliyosen
Karabakir Formasyonu ve Kuvaterner yaslh allivyonlaridir. Bolgede, K-G
dogrultulu sikisma rejimi Geg Kretase sonrasi donemde devam etmis ve
Keban Metamorfitleri, yaklasik D-B uzanimli Bindirme Fay: ile Pertek
Granitoyidi lizerine itilmistir. Orta Miyosen sonrasinda ise bu bindirme
faymi oteleyen, yaklasik KB-GD uzanimli sag yanal dogrultu atimli bir fay
ve ¢ok sayida makaslama kirik ve catlaklar1 olusmustur. S6z konusu
makaslama yapilar1 Pertek jeotermal alanindaki soguk ve sicak
kaynaklarinin yiizeye ulasmasimi denetler. Keban Metamorfitleri’nin
kristalize kiregtasi ve mermerleri Pertek jeotermal alanindaki sularin hazne
kayasini olusturmaktadir. Bu hazne kayanin beslenme bolgesinde, sadece
siirli alanlarda, yar1 gecirimli sedimanter (Kirkgecit Formasyonu) ve
volkanik ortii kayalar1 (Karabakir Formasyonu) bulunmaktadir. Bu nedenle,
Pertek jeotermal sistemi agik sistem olarak degerlendirilebilir. Sistemdeki
termal sularin pH ve elektriksel iletkenlikleri sirasiyla 6,18-7,55 ve 816-2330
puS/cm arasindadir. Yiizeye cikis sicakliklar1 ise 25,5-38,2°Carasinda
degismektedir. Soguk sularin pH ve elektriksel iletkenlik degerleri ise
sirastyla 7,52-8,31 ve 402-472 pS/cm arasindadir. Sularda en fazla bulunan
katyon Ca*?, anyon ise HCO3” dir. IAH (1979) su simflandirma yontemine
gore, termal ve soguk sular Ca-Mg-HCO; tipinde, Keban barajinin gol sular
Ca-Mg-HCO;-SO, tipindedir.Termal sular genel olarak kalsit, aragonit,
kalsedon, kuvars ve dolomit minerallerine doygundur. Pertek Jeotermal
alaninin, silis (kalsedon) jeotermometresi kullanilarak hesaplanan rezervuar
sicakligt kabaca 51-99°C’dir. Bu jeotermal alanda, entalpi-silis karigim
diyagramindan elde edilen soguk su karisim oranlar1 (%60-88) yiiksektir. Bu
nedenle, jeotermal sularm ylizeye ¢ikis sicakliklari, su-kayac etkilesimleri ve
bununla iliskili olan toplam ¢6ziinmiis kati icerikleri diisiiktiir.
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Abstract: The Pertek geothermal field is located at Singec valley and its
close vicinity in the northwest of the province of Tunceli and this field has
not been previously studied in terms of geothermal. In the study area,
Permian-Triassic Keban Metamorphites, upper Cretaceous Pertek Granitoid,
middle Eocene-upper Oligocene Kirkgegit Formation, upper Miocene-
Pliocene Karabakir Formation and Quaternary alluvium are the geological
units. In the region, Keban metamorphic rocks was pushed onto Pertek
Granitoid with about E-W trending thrust fault, as a result of N-S trending
compressional regime continued in the period after the late Cretaceous. In
the period of after middle Miocene, approximately NW-SE oriented dextral
strike-slip fault, which offset the thrust fault, shear fractures and numerous
cracks were formed. Aforementioned shear structures control the cold
groundwater and thermal springs in the Pertek geothermal field to reach the
surface. The crystallized limestones and marbles of the Keban
Metamorphites constitute the reservoir rocks of the Pertek geothermal field.
The recharge field of the reservoir rocks was covered by semi-permeable
sedimentary (Kirkgegit Formation) and volcanic rocks (Karabakir
Formation), only in a limited area. Therefore, the Pertek geothermal system
can be considered as an open system. The pH and electrical conductivity of
the thermal water in the system are between 6,18 to 7,55 and 816 to 2330 s
/cm, respectively. Temperature of these waters varies between 25,5 to
38,2°C, when they reach up to the surface. The pH and electrical
conductivity of the cold springs in the system are between 7,52 to 8,31 and
402 to 472 pus /em, respectively. The most abundant cation present in the
waters is Ca*% the most abundant anion is HCOs5". According to the IAH
(1979) water classification, these thermal and cold waters are of the Ca-Mg-
HCO; type and the waters of the Keban dam lake are of the Ca-Mg-HCOs-
SO, type.The thermal waters are generally oversaturated with calcite,
aragonite, chalcedony, quartz and dolomite minerals. The calculated
reservoir temperature of the Pertek geothermal field, using silica
(chalcedony) geothermometer, changes roughly between 51-99°C. The cold
water mixing ratios obtained from enthalpy-silica diagram are high (60-88%)
in this geothermal field. Therefore, the discharge temperatures of geothermal
waters, water-rock interactions and related total dissolved solids contents are
low.

Keywords: Geothermal, Hydrochemistry, Pertek, Tunceli.
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KUZEYDOGU ANADOLU JEOTERMAL SiSTEMLERININ
HIiDROJEOKIMYASAL OZELLIKLERI
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®Fluids and Volatiles Laboratory, Geosciences Research Division, Scripps Institution of Oceanography,
UCSD, La Jolla, 92093, CA, USA
harun@yyu.edu.tr

Ozet: Neojen volkanizmasi ve tektonizmasinin birlikte gelistigi nadir
kitasal ortamlardan biri olan Anadolu’da, jeolojik ve tektonik yapinin sonucu
olarak jeotermal potansiyel oldukca yiiksektir. Son yillarda, jeotermal
potansiyeli tanimlanmig Bati Anadolu jeotermal kaynaklari; enerji iiretimi,
konut/sehir 1sitma, termal turizm, seracilik vb. gibi genis bir yelpazede
kullamm olanagi saglamaktadir. Fakat Kuzey Dogu Anadolu (KDA)
jeotermal kaynaklari, yerel Olgekte sadece termal turizm amaci ile
kullanilmaktadir. KDA bolgesindeki bazi jeotermal alanlar, su-kayag
etkilesimi ve akigkanlarin kokeninin belirlenmesine yonelik fizikokimyasal
ve izotopik yontemler ile kismen incelenmis olmakla birlikte bu kaynaklarin
jeotermal potansiyeli, hidrojeolojik kavramsal model bakis agist ile
irdelenmemistir. Bu ¢alismada KDA bolgesinde (Ardahan, Artvin, Erzincan,
Erzurum, Kars, Rize) yer alan 17 farkli jeotermal sahada bosalim saglayan
36 jeotermal kaynagin hidrojeokimyasal ézellikleri ve rezervuar sicakliklar
incelenmistir. NaHCOj3 su tiiriiniin baskin oldugu calisilan sularin sicaklik,
pH ve ozgiil elektriksel iletkenlik degerleri siras1 ile 18.57-63.20°C, 5.33-
9.76 ve 194-9580 pS/cm arasinda degismektedir. Akdag, Cat, Horasan ve
Ilica sahalar1 (Erzurum) i¢in uygulanan Na/K ve K/Mg jeotermometreleri,
genelde 70-170°C ve 48-88°C arahiginda degisen rezervuar sicakliklari
tiiretmistir. Kopriikdy, Pasinler, Tekman ve Uzunahmet (Erzurum) jeotermal
sahalarina uygulanan Na/K jeotermometreleri gercek¢i olmayan (>160°C)
sonuglar sunarken, K/Mg jeotermometresi ile 45-87°C'lik sicakliklar
hesaplanmustir. K/Mg jeotermometresi ile Ikizdere sahasi (Rize) icin
107°C'lik dikkat ¢ekici bir sonu¢ elde edilmistir. Ayder sahasinda Na/K
jeotermometreleri 71-123°C arasinda degisen sonuglar sunarken, K/Mg
jeotermometresi ise ¢ikis sicakligina yakin sonuglar tiiretmistir. Artvin ve
Kars illerinde yer alan diisiik sicaklikli (<36.5°C) sahalar i¢in uygulanan
K/Mg jeotermometresi ile 71-123°C arasinda degisen rezervuar sicakliklari
tahmin edilmistir.

Anahtar Kelimeler: Jeotermal kaynak, hidrojeokimya, jeotermometre,
Kuzeydogu Anadolu
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Abstract: In Anatolia which is one of exceptional continental regions
hosting both Neogene volcanism and tectonism, the geothermal potential is
quite high due to unique geological and tectonic structures. In recent years,
the geothermal resources in western Anatolia, whose geothermal potential is
well defined, are successfully used in a wide range of applications such as
energy production, district heating, thermal tourism and greenhouse heating.
However, the geothermal resources of northeastern Anatolia (NEA) have
been used only in limited local-scale applications such as thermal tourism.
Some of the geothermal fields in NEA region have been studied partly using
physicochemical and isotopic techniques, leading to an understanding of
water-rock interaction and origin of fluids. However, geothermal potential of
these resources was not investigated from the perspective of hydrogeological
conceptual model. In this study, hydrogeochemical properties and reservoir
temperatures of 36 geothermal springs from 17 different geothermal fields in
NEA region are investigated (in Ardahan, Artvin, Erzincan, Erzurum, Kars
and Rize provinces). Waters which are of mostly NaHCO; character have
temperature, pH and specific electrical conductivity values varying between
18.57-63.20°C, 5.33-9.76 and 194-9580 uS/cm, respectively. The reservoir
temperatures of Akdag, Cat, Horasan and Ilica (Erzurum) geothermal fields
computed by Na/K and K/Mg geothermometers typically range from 70-
170°C and 48-88°C. The Na/K geothermometer results for the Kopriikoy,
Pasinler, Tekman and Uzunahmet (Erzurum) geothermal fields seem to be
unrealistic (>160°C) while the temperatures calculated by K/Mg
geothermometer are 45-87°C. A remarkable reservoir temperature of 107°C
is obtained by K/Mg geothermometer for the Ikizdere field (Rize). The Na/K
geothermometers yield varying results between 71-123°C for Ayder while
results from K/Mg geothermometer are similar to discharge temperatures.
For low-temperature geothermal fields in the Artvin and Kars provinces,
reservoir temperatures by K/Mg geothermometer are estimated between 71-
123°C.

Keywords: Geothermal spring, hydrogeochemistry, geothermometer,
Northeastern Anatolia

Acknowledgements: This study is funded by the Scientific and Technological
Research Council of Turkey (TUBITAK-CAYDAG project number: 114Y067).



7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey 209

TRAKYA BOLGESI’NIN iLK JEOTERMAL SAHASI:
KIRKLARELI-ASILBEYLi SAHASI

Liitfi Tasklranl’ , Unsal Turalll, Giirsel Arslan®
1 MTA Genel Miidiirliigii Enerji Hammadde Etiit Ve Arama Dairesi 06800 Cankaya-Ankara
2 MTA Ege Boélge Miidiirliigii 35040 Bornova-izmir
(*lutfi.taskiran@mta.gov.tr)

Ozet: Dogu Trakya bolgesinde yer alan Edirne, Kirklareli ve Tekirdag
illerinde gliniimiize kadar bilinen herhangi bir jeotermal alan mevcut degildi.
Bu c¢alisma, MTA Genel Midirliginiin “Trakya Jeotermal Enerji
Aramalar1” projesi kapsaminda yapilan ¢aligmalarin ilk bulgularini
icermektedir. Inceleme alani, Kirklareli il merkezi ve yakin cevresinde yer
alan sekilde yaklasik 150 km?lik bir alani igermektedir. Calisma alaninda
jeolojik olarak temelde Paleozoyik yash gnays ve sistleri iceren Tekedere
grubu ve pembe, beyaz renkli, iri feldspat fenokristali igeren granitlerden
olusan Seytandere metagraniti gelmektedir. Temel birimlerin tizerine agisal
uyumsuzlukla orta Eosen yash bej, beyaz, sari, gri renkli tabanda volkanik
kirmntil, kumlu, killi kiregtasi, kumtasi ve marndan olusan Islambeyli
formasyonu ve list Eosen yash beyaz, gri yer yer sar1 renkli, bol fosilli,
kumlu-killi resifal Kirklareli kiregtaglar1 gelmektedir. Eosen birimleri ayni
zamanda jeotermal sistemin rezervuari Ozelligindedir. Bu birimlerinde
lizerine yine diskordansla jeotermal agidan oOrtii birim Ozelligindeki st
Miyosen’e ait sarimsi beyaz, beyaz renkli ¢apraz tabakali killi kumtasi ile
acik yesil renkli laminal1 kiltagindan olusan Ergene formasyonu ile Pliyosen
yasli sarims1 kahve, kirmizi, sarimsi beyaz renkli tutturulmus/tutturulmanus
cakil, kum ve ¢amurtasindan olusan ve ¢alisma alaninda oldukga genis bir
alan kaplayan Trakya formasyonu gelmektedir. Tiim bu birimleri 6zellikle
dere yataklarinda kuvaterner yash aliivyon ag¢isal uyumsuzlukla 6rtmektedir.
MTA Genel Miudirliigiiniin “Trakya Jeotermal Enerji Aramalar1” projesi
kapsaminda 2013 yilinda Kirklareli-merkezi kapsayan ruhsat alanlarinda
yaklagik 150 km? “lik detay jeotermal jeolojisi calismasi yapilmustir. Jeolojik
calismalarin yani sira ruhsat sahalarinda belirlenen profillerde 116 adet
jeofizik rezistivite (des) Olglisii alimmig ve alanin jeotermal modeli
belirlenmistir. Bu ¢alismalarin yaninda hidrojeokimyasal c¢aligmalar
kapsaminda da inceleme alanindaki soguk kaynaklardan 2 adet su kimyasi
analizi yaptirilmig olup sular CaSO, ve NaHCOg’lii sular sinifindadir. Tiim
bu calismalar sonucunda 2014 yilinda belirlenen lokasyonlarda 570 m.
Derinlikte bir gradyan ve 1500 m. Derinlikte bir adet iiretim amach
jeotermal arastirma sondaji yapilmustir. Uretim amagli agilan sondajda
kompresér ile 57 ° ¢ sicaklikta ve 30 /s debide akiskan elde edilmistir.
Ayrica 3,5 I/s debide artezyenik iiretim de elde edilmistir. Caligmalar
sonucunda dogu Trakya bolgesinin ilk jeotermal alani ortaya ¢ikarilmis olup,
jeotermal unsurlarin ve yiizeysel verilerin ¢cok az oldugu bolgenin jeotermal
potansiyeli ve jeotermal enerji arastirmalarina bakis agis1 koklii olarak
degismistir.

Anahtar kelimeler: Trakya, kirklareli, jeotermal, hidrojeokimya
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THE FIRST GEOTHERMAL AREA OF THRACE: KIRKLARELI-
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Abstract: There was not known any existing geothermal area in Edirne,
Kirklareli and Tekirdag in eastern Thrace until today. This study contains
first findings of the “Geothermal Energy Reseach project in Thrace” of the
MTA General Directorate. Study field is approximately 150 km? which
located the center of Kirklareli province and surrounding area. In the field,
Paleozoic basement rocks Tekedere group which contains gneisses and
schists and seytandere metagranite consisting of a granite that contians pink,
white colored, coarse feldspar fenocrystal is existed. Middle Eocene aged,
beige, white, yellow, grey colored clastic volcanic, sandy, clayey limestone,
sandstone and marn (islambeyli formation) and upper Eocene-aged white,
grey, yellow fossil-rich sandy, clayey and resifal Kirklareli limestones
overlain with a angular uncomformity. Eocene units are also geothermal
reservoir in the field. And over all these units Ergene formation (upper
Miocene aged, yellowish white- white colored cross- layered, clayed
sandstone and green,laminated claystone) and thrace formation consisting of
Pliocene aged sandstones and mudstones (which has got a very large area in
the sudy field) are located with discomformity. All these units are overlained
by quaternary alluvium that is especially located in creek beds. In the field,
geological, geophysical and hydrogeochemical studies have been made by
MTA (Mineral Research and Exploration) General Directorate between
2013. Approximately 150 km? detailed geothermal geology has been
conducted in the licensed field which covers Kirklareli center. Besides
geological studies, 116 electrical-resistivity is measured in the spotted
profiles and the geotermal model of the field has been determined. The scope
of hydrogeochemistry studies, two water chemistry analysis have been
collected from the cold springs in the study area. Water samples have CaSO,
and NaHCO; types. As a result of all these studies, at the determined
locations a gradient well (570 m) and production well (1500 m) was drilled
in 2014. As a result of all these studies, geothermal fluid which has 57 ° ¢
temperature and 30 I/s flow rate with compressor and also 3,5 I/s artesian
flux have been obtained from production well. Thus, the first geothermal
field of east thrace has been discovered through this study. Geothermal
potential and geothermal perspective has been changed radically in this
region.

Keywords: Thrace, Kirklareli, geothermal, hydrogeochemistry
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Ozet: Sariyahsi jeotermal alami (SJA) Aksaray’inyaklastk 100 km
kuzeyinde Bekdik yerlesim alaninda yeralmaktadir. SJA’da Ust Kretase —
Erken Paleosen yaslh granodiyorit ve granit bilesimli magmatitler temel
kayalar1 olusturur. Granitoyitlerin iizerine kumtasi, kiltasi ve ¢amurtasi
ardalanmali Paleosen yagh Barakli formasyonu uyumsuz olarak gelir.
Kumtasi, silttasi, camurtast ve kirectasi ile temsil edilen Eosen yagh
Mesekdy f rmasyonu Barakli formasyonu iizerinde uyumsuz olarak yeralir.
Oligo-Miyosen yasli birimler jipsli seviyeler igerir. Miyo-Pliyosen yasl
cakiltagi, kumtast ve golsel kiregtasindan olusan Kizilirmak formasyonu
jipsli seviyeler iizerinde uyumsuzdur. Serbest kam ve cakillar Kuvaterner
yaslt allivyonu olusturur. SJA paleo ve neotektonik doneme ait 6nemli
yapisal unsurlar igermektedir. SJA’da neotektonik doneme ait KD-GB ve
KB-GD dogrultulu normal faylar boyunca sicaksu ¢ikislarma bagli olarak
alterasyonlar ve traverten ¢okelimleri gelismistir. SJA’da jeolojik, jeofizik
calismalar1 ve toprakgaz (Rn, Tn, CO,, H,S, CH4, Npve O,) odlgiimleri ile
sondaj noktalar1 belirlenmistir. Bu noktalarda yapilan sondajlarda kuyu dibi
sicakligi~42 °C vedebi~50 L/s olglilmiistiir. SJA’daki iki kuyunun yiizeydeki
sicaklik, pH, elektriksel iletkenlik ve CO, degerleri sirasiyla 28 - 31 °C, 6.6 -
7.9, 15660 - 54000 pS/cm, %?26.4-37°dir. Bu jeotermal sularin birincil
akiferi Premesozoyikyasli Bozcaldag metamorfitlerine ait mermerler; ikincil
akiferi Eosen yaslh Mesekdy formasyonuna ait kirectaslari; ortii kayalari ise,
SJA’da farkli yaslardaki gecirimsiz seviyeler olabilir. S6z konusu jeotermal
sularin sukimyast fasiyesi Na-Cl’dir. Bunun nedenleri, yeralti akis
sisteminde uzun dolasim ve sularin yiizeye dogru yiikselimi sirasinda
evaporitleri ¢6zmesi olabilir. Bu 0ngérii, sularin kalsit ve aragonite
minerallerine goére doygun; jips, halit ve anhidrit minerallerine gore
doymamis olmalar ile desteklenmektedir. SJA’da sularin 1s1 kaynaklari
jeotermal gradyan, volkanizma, granit sokulumlar1 ve radyoaktif
minerallerin radyasyonu olabilir. Bu sularm hazne kaya sicakliklari silis
jeotermometrelerine gore 104 ile 147 °C arasinda hesaplanmistir. Bu sonug,
su anda sadece seracilikta kullanilan SJA’nin jeotermal enerji potansiyelinin
yiiksek oldugunu gostermektedir.

Anahtar kelimeler: Jeotermal enerji, seracilik, isikaynagi, Sariyahsi,
Aksaray
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Abstract: Sariyahsi  Geothermal Field (SGF) is located in
Bekdiksettlement at about 100 km north of Aksaray. Magmatic rocks consist
of granite and granodiorite Upper Cretaceous-Early Paleocene in age are the
oldest rocks in the study area. Sandstone, claystone and mudstone
interbedded Barakli formation Paleocene in age unconformably on
granitoides. Mesekoy formation of Eocene age represented sandstone,
siltstone, mudstone and limestone, is unconformably overlies on Barakli
formation. Oligo-Miocene in age unites include gypsum levels. Kizilirmak
formation Mio-Pliocene in age formed by conglomerate, sandstone,
lacustrine limestone overlies unconformably on gypsum levels. Alluvium of
Quaternary age consists of loose sand and gravel. SGF implicates important
structural features of Paleo and Neotectonic period. Alterations and
travertine deposites are developed depending on thermal water outlets along
the NE-SW and NW-SE trending normal fault in Neotectonic period.
Drilling locations are determined as a result of geological and geophysical
surveys and soil gas (Rn, Tn, CO,, H,S, CH,4, Nove O,) in SGF. Downhole
temperatures and discharge rates in these points were measured as~42 ° C
and ~50 L/sec, respectively. The ranges of temperature, pH, electrical
conductivity and CO, on the surface values of two drilling are determined as
28 - 31 °C, 6.6 - 7.9, 15660 - 54000 uS/cm, 26.4-37%, respectively in SGF.
The primary aquifers of these geothermal waters should be marbles
Premesozoic in age, the secondary aquifers are of limestones of Mesekdy
formation Eocene in ageand impermeable levels form the cap rocks in
different ages SGF. Hydrochemical facies of these geothermal waters is Na-
Cl. The causes of this facies may be long circulation in groundwater flow
system and dissolution of evaporites during ascending to surface of the
waters. This foresight is supported by waters that are saturated with respect
tocalcite and aragonite minerals and unsaturated with respect togypsum,
halite and anhydrite minerals. Geothermal gradient, volcanism, deep-sealed
granitic intrusive and radiation of radioactive minerals may be suggested to
be the heat sources of the waters in SGF. Reservoir temperatures of these
waters were calculated between 104 and 147 °C by silica geothermometers
which denote the high geothermal energy potential of SGF, currently being
used in the greenhouse work only.

Keywords: Geothermal energy, greenhouse, heat source, Sariyahsi,
Aksaray.
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CO, DEPOLAMA SAHALARININ DOGAL BENZERLERiI OLARAK
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Ozet: CO, emisyonunun kiiresel 1smma ve iklim degisimi iizerindeki
olumsuz etkisini azaltmak i¢in, giindemde olan baslica stratejilerden biri
CO;, gazmin yeralti katmanlarinda depolanmasidir. Derin tuzlu akiferler,
enjekte edilen COy’in depolanmasi i¢in alternatif rezervuarlardan birini
olusturur ve dogal benzerleri iizerindeki c¢aligmalar (6rnegin; jeotermal
sistemler) enjekte edilen COy’in 6zellikle uzun vadedeki davranis1 hakkinda
degerli bilgiler saglar. Bu ¢alismada, Tiirkiye’deki jeotermal sistemler CO,
depolama sahalarinin dogal benzerleri olarak goéz Oniine alinmis ve bu
sistemlerin jeokimyasal 6zellikleri, CO, depolama sirasinda gelisebilecek
muhtemel hidrojeokimyasal siiregler agisindan degerlendirilmistir. Giincel
verilerin uygunlugu baz alinarak bati, dogu ve kuzey Anadolu’dan gesitli
jeotermal sistemler secilmistir. Bu sistemleri kontrol eden hidrojeokimyasal
siiregler ve potansiyel kapanlanma mekanizmalari, sistemin jeokimyasal
karakterizasyonu, tlirlesme-¢oziinilirlik hesaplamalari, ve modelleme
caligmalarmi (tersine modelleme, dedolomitlesme modellemesi gibi) igeren
cesitli jeokimyasal yontemlerle belirlenmistir. Sonuglar baskin kapanlanma
mekanizmalarina gore ti¢ farkli grubun tanimlanmasina yol agmustir: mineral
kapanlanmasi, ¢Oziiniirlik kapanlanmasi ve mineral =+ ¢Oziiniirlik
kapanlanmasi. Bati Anadolu’daki yiiksek entalpili sahalarda mineral
kapanlanmasi baglica mekanizma olarak goriiniirken, digerlerinde hem
mineral hem ¢oOziiniirlik kapanlanmasi etkisini gostermektedir; Emet
jeotermal sahasinda ise dedolomitlesme adi verilen 6zel bir mekanizmanin
da varlig1 belirlenmistir. Dogu Anadolu’da ve Kuzey Anadolu Fay Zonu
iizerinde yer alan sahalarda ¢6ziiniirliik kapanlanmasi ana mekanizmadir.

Anahtar kelimeler: CO, depolama, jeotermal sistem, kapanlanma
mekanizmasi, dedolomitlesme, hidrojeokimya.
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GEOCHEMICAL CHARACTERIZATION OF GEOTHERMAL
SYSTEMS IN TURKEY AS NATURAL ANALOGUES FOR
GEOLOGICAL STORAGE OF CO,

Sanem Elidemir' and Nilgiin Giile¢”
'Middle East Technical University, Dept. of Geological Engineering, 06531, Ankara, Turkey
esanem@metu.edu.tr

Abstract: To mitigate the unfavourable effects of CO, emission on
global warming and climate change, geological storage of CO; is currently
regarded as one of the major strategies. Deep saline formations constitute
one of the alternative reservoirs for hosting the injected CO,, and the study
of natural analogues (e.g. geothermal systems) provides valuable
information regarding the behaviour of injected CO, particularly in the long
term.In this study, the geothermal systems of Turkey are considered as
natural analogues for CO, storage sites and their geochemical characteristics
are evaluated in terms of possible hydrogeochemical processes involved in
CO, storage. Based on the availability of the recent data, several geothermal
fields are selected from western, eastern and northern Anatolia. The
hydrogeochemical processes and potential trapping mechanisms controlling
these systems are determined with the assistance of various geochemical
approaches including the geochemical characterization of the system,
speciation-solubility calculations and modelling studies (such as inverse
modelling, dedolomitization modelling). The results lead to the recognition
of three different groups of geothermal systems with respect to the dominant
trapping mechanisms: mineral trapping, solubility trapping and mineral +
solubility trapping. In western Anatolia, mineral trapping seems to be the
major mechanism in the high-enthalpy fields, while both mineral and
solubility trapping seem to occur in the other fields; a special mechanism
named dedolomitization is also identified for Emet geothermal field. For
eastern Anatolian fields, and for the fields located along the North Anatolian
Fault Zone, solubility trapping is the dominant mechanism.

Keywords: CO, storage, geothermal system, trapping mechanism,
dedolomitization, hydrogeochemistry.
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KOPRUKOY (ERZURUM) JEOTERMAL ALANININ
HIDROJEOKIMYASAL VE MINERALOJIK ACIDAN
DEGERLENDIRILMESI

Tugbanur Ozen Balaban' Meral Kaya’Ayten Oztiifekei Onal® ve Dicle
Bal Akkoca*

*Katip Celebi Universitesi, Izmir (tugbanur.ozen.balaban@ikc.edu.tr)
2 AtatiirkUniversitesi, Erzurum (merkay@yahoo.com)
®Tunceli Universitesi, Tunceli (aytenoztufekci@gmail.com)
®Firat Universitesi, Elazig (dbal@firat.edu.tr)

Ozet: Bu calismada, Erzurum ilinin kuzey dogusundaki Kopriikdy
jeotermal alanimin hidrojeokimyasal ve mineralojik agidan bir biitiin olarak
degerlendirilmesi amaglanmistir. Tiirkiye’nin 6nemli tektonik birliklerinden
Pontid kusaginin giineydogu kesiminde yer alan inceleme alaninin genel
tektonik yapisi1 KB-GD sikigmasinin sonucunda sekillenmistir. Koprikoy
jeotermal alaninda, Ust Miyosen-Pliyosen arahiginda cesitli ¢ikis yollar: ve
tiplerine sahip, degisik karakterde volkanitler (bazalt, piroklastik, siyah
andezit ve ignimbirit) mevcuttur. Volkanitleri, genellikle Ponto-Kaspik
havzaya 6zgii ostrakod tiirlerini igeren Geg Miyosen-Pliyosen yasli Horasan
Formasyonu uyumsuz olarak istlemektedir. Formasyon kumtasi,
konglomera ve marn birimlerini igermektedir. Horasan formasyonunu
uyumlu olarak Pliyosen yasli bazalt birimi {istlemektedir. Tiim birimlerin
tizerine Kuvaterner yash aliivyon gelir. Jeotermal sistemin rezervuar
kayaclar1 andezitik ve piroklastik birimler, Horasan formasyonunun marn
birimi ise ortii kayacidir. Tektonizma ve volkanizma sistemin 1s1 kaynagini
olusturur. Kopriikdy termal sularinm kaynak ¢ikis sicakliklari 27°C ve
toplam debileri 100 It/sn’dir. Sularin kimyasal analiz sonuglarina gore,
termal sular Na-Ca-Mg-HCO; su tipinde olup genellikle karisim suyu
niteligindedir. Soguk sular ise Ca-Mg-HCO; ve Mg-Ca-HCO; su
tipindedirler. Termal sularin EC ve TDS degerleri oldukea yiiksektir. Termal
sularin silis jeotermometreleriyle hesaplanan rezervuar sicakliklar1 114-
143°C arasinda degismektedir.

Anahtar Kelimeler: Kopriikdy, jeotermal alan, hidrojeokimya,
mineraloji



216 7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey

HYDROCHEMICAL AND MINERALOGICAL REVIEW OF
KOPRUKOY (ERZURUM) GEOTHERMAL FIELD

Tugbanur Ozen Balaban®,Meral Kaya?, Ayten Oztiifek¢i Onal® ve Dicle
Bal Akkoca*

Katip Celebi University, Izmir (tugbanur.ozen.balaban@ikc.edu.tr)
?Atatiirk University, Erzurum (merkay @yahoo.com)
*Tunceli University, Tunceli (aytenoztufekci@gmail.com)
*Firat University, Elazig (dbal@firat.edu.tr)

Abstract: In this study, it was aimed to evaluate hydrochemical and
mineralogical studies of Kopriikdy geothermal field in the northeast of
Erzurum city as a whole. General tectonic structures of study area which is
located in south-eastpart of Pontide zone being one of the most important
tectonic units of Turkey have been shapedas a result of NW-SE
compression. Volcanics which have different way outs and types exist in
various characters (basalt, pyroclastics, black andesite and ignimbrite) in the
Upper Miocene-Pliocene in the study area. Volcanics is generally overlayed
by Late Miocene-Pliocene ages Horasan formation which contains ostracod
species indigenous to Ponto-caspian basin. The formation includes
sandstone, conglomerate and marl units. Pliocene basalt units overlay the
Horasan formation as concordant. Quaternary alluvium is overlaid all units.
Reservoir rocks of geothermal systems are andesite and pyroclastic units,
marl units of Horasan formation are also cap rocks. Tectonism and
volcanism are heat source of the system. Spring outlet temperatures of
Kopriikdy thermal waters are 27°C and 100 It/sn total discharges. According
to chemical analyses of waters, thermal waters are Na-Ca-Mg-HCO; water
type and are generally mixture waters. Cold waters are also Ca-Mg-HCO;
and Mg-Ca-HCO; water types. EC and TDS values of thermal waters are
quite high. Reservoir temperatures being calculated by silica
geothermometers vary between 114 and 143°C.

Keywords: Kopriikdy, geotermal field, hydrochemistry, mineralogy
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EDREMIT KORFEZi CEVRESININ HIDROKARBON
POTANSIYELI

Ayse Bozcu
Canakkale Onsekiz Mart Universitesi, , Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Terzioglu
Yerleskesi, 17100, Canakkale
abozcu@comu.edu.tr

Ozet: Edremit Korfezi civarmin hidrokarbon potansiyeli, komsu
havzalarda bulunan petrol ve dogal gaz sahalari ile bolgedeki hidrokarbon
emareleri nedeniyle Onemlidir. Bolgenin kuzeyinde bulunan Trakya
havzasinda kiigiik oOlgekli pek ¢ok gaz ve petrol sahasindan iiretim
gerceklestirilmektedir. Kuzeybatida Yunanistan’in Prinos havzasinda petrol
ve gaz {iretimi yapilmaktadir. Giineyinde bulunan Ege graben havzalarinda
zaman zaman petrol kesfi mevcuttur. Bu verilerden hareketle bolgenin
hidrokarbon potansiyeli farkli zamanlarda gerceklestirilen projeler
kapsaminda degerlendirilmistir. Edremit Korfezi c¢evresinde, kuzeyde
Kazdag yiikselimi, giineyde ise Kozakdag yiikselimi ile sinirlanmig ¢okiintii
alanlarinda yaygin olarak Alt-Orta Miyosen yash Kiigiikkuyu Formasyonu
yiizeyler. Ayrica bu formasyon Kaz daglarinin kuzeyinde Bayramig ile Can
arasinda da ylizeylemelere sahiptir. Formasyon konglomera, kumtasi, seyl ve
tiiflerden olusur. Egemen litolojiyi olusturan ve organik madde igeren
seyller, tlirbiditik kumtaslariyla ardalanmali olarak bulunur. Kiiglikkuyu
Formasyonuna ait seyllerin organik jeokimyasal analizlere gore ana kaya
ozellikleri belirlenmistir. Kaynak kaya degerlendirmelerinde Rock-Eval
piroliz, GC, GC-MS, ince tabaka kromatografi, C izotop, toplam kiikiirt ve
vitrinit yansima analiz yontemleri kullanilmigtir. Kiiglikkuyu Formasyonuna
ait seyller orta ve iyi derecede (TOC ort. % 0.75, % 1.66, % 1.83) ana kaya
potansiyeline sahiptir. HI degerleri, HI-Ol ve HI-Tmax grafiklerine gore
organik madde tipi baslica Tip II ve Tip III kerojenden olusmustur. T
degerleri (423-496°C), PI degerleri (0-0.48) ve olciilebilen vitrinit yansima
degerlerine (0.40-1.73) gore olgunlagsma derecesinin olgunlasmamis, erken-
orta olgun oldugu belirlenmistir. Biyomarker olgunluk parametreleri (Cs,
22S/(225+22R) de bu sonucu destekler. TOC/TS oranlari, Pr/Ph oranlari,
biyomarker verileri (Css(R+S)/C3(R+S) orani, Cs; R homohopane/Csg
hopane orani, Ts/Tm orani) organik maddenin anoxic ve suboxic kosullarda
golsel bir ortamda c¢okeldigini gosterir. Kiiglikkuyu Formasyonunun {ist
seviyelerinde yeralan Arikli Tiifii ve Adatepe Kumtagi iiyeleri bolgedeki
potansiyel rezervuarlari olusturur. Bu birimlerin porozite ve permeabilite
degerleri orta ve iyi rezervuar kaya Ozelligi gosterir. Kiiclikkuyu
Formasyonunun seylleri, iizerinde yer alan Ilyasbasi Formasyonu’nun
seylleri ve killi k¢t seviyeleri ve bolgede genis ylizeylemelere sahip volkanik
kayalar ortii kaya 6zelligindedir.

Anahtar Kelimeler: Edremit Korfezi, hidrokarbon, ana kaya,
Kiiciikkuyu Formasyonu
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HYDROCARBON POTENTIAL OF THE GULF OF EDREMIT AND
ITS SURROUNDINGS

Ayse Bozcu
Canakkale Onsekiz Mart University, , Faculty of Engineering, Department of Geological Engineering,
Terzioglu Campus, 17100, Canakkale
abozcu@comu.edu.tr

Abstract: Hydrocarbon potential of Edremit Gulf and its surroundings is
important because of oil and gas fields located in the neighboring basins and
hydrocarbon seepages in the region. In Thrace Basin north of the region
hydrocarbon production is conducted from many small-scale gas and oil
fields. In the northwest, oil and gas productions are made from Prinos basin
of Greece. In the south, the discovery of oil is being discovered occasionally
in the Aegean graben basins. Based on these data hydrocarbon potential of
the region is evaluated the scope of the projects carried out at different times.
Lower-Middle Miocene Kiigiikkuyu Formation is widely exposed in the
basins bordered between Kazdag high in the north and Kozakdag high in the
south around the Edremit Gulf. It also has outcrops between Bayrami¢ and
Can. This formation is composed of conglomerate, sandstone, shale and tuff.
Shales containing organic matter are dominant lithology and they are
interbedded with turbiditic sandstones. The source rock characteristics of the
Kiiciikkuyu Formation shales were determined based on organic
geochemical analyses. Rock-Eval pyrolsis, GC, GC-MS, thin layer
chromatography, C isotope, total sulphur and vitrinite reflection analyses
were used to evaluate the source rock. Kiigiikkuyu Formation shales have
fair to good source rock potential with TOC values (average 0.75, 1.66, 1.83
wt%) and PY (potential yield) values which are mostly greater than 2
mgHC/g rock. According to HI values, plots of HI versus Ol and HI versus
Tmax Organic matter types are mainly composed of Type Il and Type Il
kerogene. Based on Tmax values (423-496°C), Pl values (0-0.48) and
measurable vitrinite reflection values (0.40-1.73) the degree of maturity of
these rocks has been determined as immature to early-mid mature.
Biomarker maturity parameters (Cs, 22S/(22S5+22R) are also support this
result. TOC/TS ratios, Pr/Ph ratios and biomarker data (Cs5(R+S)/Cs4(R+S)
ratio, Cs;R homohopane/Csy hopane ratio, Ts/Tm ratio) indicate that the
organic matter was deposited in lacustrine environment under anoxic and
suboxic conditions. Arikli Tuff and Adatepe Sandstone members located in
upper levels of the Kiiclikkuyu Formation are potential reservoirs in the
region. Porosity and permeability values show that these units are medium to
good reservoir rock. Shales of the Kiigiikkuyu Formation, shales and clayey
limestone levels of the ilyasbasi Formation overlying the Kiiciikkuyu
Formation and widespread volcanic rocks in the region form the seals.

Keywords: Edremit Gulf, hydrocarbon, source rock, Kiigiikkuyu
Formation
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DOGU KARADENIZ BOLGESI’NDEKi EOSEN YASLI
KOMURLERININ ORGANIK JEOKIMYASAL OZELLIKLERI VE
COKELME ORTAMI

Cigdem Saydam Eker', Ferkan Sipahi', ibrahim Akpinar'
“Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeoloji Miihendisligi Boliimii,
Guimiighane, Tiirkiye, csaydameker@gmail.com

Ozet: Bu calismada Giimiishane ve Bayburt bolgelerinde (Dogu
Karadeniz Bolgesi, Turkiye) yiizeylenme veren Eosen yagli komiirlerin
organik madde miktari, organik madde tip, organik madde olgunlugu
aragtirllarak, ¢Okelme ortami ve hidrokarbon olusturma potansiyeli
yorumlanmustir. Ozyurt, Tarhanas, Sékmen, Kayadibi (Giimiishane) ve
Manas (Bayburt) yorelerinde incelenen kdmiir 6rneklerinin ortalama Toplam
organik karbon (TOK) degerleri sirasiyla % 43.89, %13, %0.48, %53.40 ve
% 4.80 dir. En yiiksek ortalama Hidrojen Indeksi (HI) Tarhanas yoresi
komiirlerine, en diisiik ortalama HI ise S6kmen yoresi komiirlerine aittir.
Ozyurt ve Tarhanas yorelerine ait komiir drnekleri Tip II-11l, Kayadibi,
Sékmen ve Manas yorelerine ait komiir ornekleri ise Tip III kerojen
icermektedir Komiir érneklerinin ortalama Ta degerleri 424 °C ve 460 °C
arasinda degismektedir. Oz-1 ve Ta-2 nolu 6rneklerin 22S/(22S + 22R)
homohopan (Cs;) oranlari sirasiyla 0.48 ve 0.61, 20S/(20S + 20R) steran
(Cy) oranlari sirastyla 0.18 ve 0.53, Ts/(Ts + Tm) oranlar sirastyla 0.015 ve
0.64 dir. Komiir 6rneklerinin Pr/Ph>3 olarak hesaplanmustir. incelenen
ornekler diisiik steran/ hopan, yiiksek (Cy9+Cy0)/Cys) oram ile ve anoksik
gostergeci  olan biyomarker (17a(H)-28,30-bisnorhopan) yokluguyla
karekteristiktir. Bu veriler 1s181nda, incelenen komiirlerin muhtemelen zaman
zaman denizel sartlarmn etkisinde kalan oksik-suboksik karasal bataklik
ortaminda ¢okeldigi diistiniilmektedir.

Anahtar Kelimeler: Dogu Karadeniz, Eosen komiirleri, TOK, GC-MS,
¢Okelme ortami
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ORGANIC GEOCHEMICAL PROPERTIES AND DEPOSITIONAL
ENVIRONMENT IN EOCENE COALS FROM THE EASTERN
BLACK SEA REGION, NE TURKEY

Cigdem Saydam Eker', Ferkan Sipahi', ibrahim Akpinar'
YGiimiishane Universitesi, Mithendislik ve Doga Bilimleri Fakiiltesi, Jeoloji Miihendisligi BSliimii,
Guimiighane, Tiirkiye, csaydameker@gmail.com

Abstract: The organic material amount and type, organic material
maturity of Eocene coals exposed in the Giimiishane and Bayburt districts of
Eastern Black Sea Region of Turkey were investigated. Their depositional
environments and hydrocarbon potentials were interpreted. The average total
organic carbon values of coal samples from Ozyurt, Tarhanas, Sokmen,
Kayadibi (Giimshane) and Manas (Bayburt) areas were 43.89%, 13%,
0.48%, 53.40%, and 4.80%, respectively. Coal samples from Tarhanas had
the highest average hydrogen index (HI), whereas the lowest HI belonged to
coals from Sokmen area. Coal samples from Ozyurt, Kayadibi and Tarhanas
contained Type Il-111 kerogen, whereas Sokmen and Manas coal samples
comprised Type 111 kerogen. The terrigenous/aquatic ratio of coal samples of
the areas in question was > 1. The sterane distribution was C,s> C,s> C,; and
Cao> Cy7> Cyg for Ozyurt and Tarhanas areas, respectively. The average Tmax
values for coal samples are between 424 and 460 °C. For samples Oz-1 and
Ta-2, 22S/(22S + 22R) homohopane (Cs;) ratios were 0.48 and 0.61,
respectively; 20S/(20S + 20R) sterane (C,g) ratios were 0.18 and 0.53,
respectively; and Ts/(Ts + Tm) ratios were 0.015 and 0.64, respectively. The
Pr/Ph ratios of the coal samples are > 3. The studied samples have low
sterane/ hopane, high (Ci+Cy)/Cys) ratios and notanoxicitiy biomarker
(170(H)-28,30-bisnorhopan). On the basis of these data, the coals studied
were deposited in oxic — suboxic terrestrial swamps environment
occasionally influenced by marine conditions.

Keywords: Eastern Blacksea, Eocene coals, TOC, GC-MS, Depositional
environment
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__ YATAGAN (SERINHISAR/DENIZLi/GB TURKIYE)
KOMURLERININ KAYNAK KAYA GELiSiMi VE HIDROKARBON
POTANSIYELINE AiT ONCUL DEGERLENDIRMELER

Demet Banu KORALAY! ve Tamer KORALAY'

*Pamukkale Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Denizli
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Ozet: Bu ¢alismanin amaci, Yatagan, (Serinhisar/Denizli/GB Tiirkiye)
kasabasma ait komiirlerin toplam organik karbon, 1sisal olgunluk ve
hidrokarbon potansiyelini arastirmaktir. Komiirlerin toplam organik madde
miktar1 (TOC, %), hidrokarbon tiiretme potansiyeli ve 1sisal olgunluklarim
yorumlamak icin TOC/Rock-Eval piroliz yontemi kullanilmistir. Toplam
organik karbon degerleri (TOC, %) % 0.50” den % 48.30° a kadar degisir
(ortalama % 20.58) ve orta-mitkemmel kaynak kayaya isaret eder. Jenetik
potansiyel (GP) ve hidrojen indeks (HI) degerleri sirasiyla, 0.86 - 80.75 mg
HC/g kaya ve 56 - 286 mg HC/g TOC’ dir. Biitiin komiir 6rnekleri, GP
degerleri agisindan orta-iyi derecede kaynak kaya potansiyeli gosterir. HI” e
gore orneklerin hemen hemen hepsi Tip III kerojendir. Isisal olgunlugun
derecesi iiretim indeksi (PI; 0.07 ve 0.22 arasinda) ve Tmax (418 °C ve 440
°C arasinda) degerlerinden elde edilmis olup, komiir drnekleri gaz tiiriimii
agisindan 1sisal olarak olgunlasmamus-erken olgun evrededir. Onciil
arastrmalara gore Yatagan (Serinhisar/Denizli/GB Tirkiye) komiirleri
potansiyel ankonvensiyonel gazin yam sira komiir kokenli gaz olarak goz
oniinde bulundurulabilir.

Keywords: Yatagan koOmiirleri (Serinhisar/Denizli), Toplam Organik
Karbon (TOC), Hidrokarbon Potansiyeli, Kerojen Tipi.

Bu calisma 114Y668 nolu TUBITAK projesi tarafindan desteklenmistir.
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PRELIMINARY ASSESSMENT of THE SOURCE ROCK
EVALUATION AND HYDROCARBON POTENTIAL of THE
YATAGAN (SERINHISAR/DENIZLI/SW TURKEY) COALS

Demet Banu KORALAY! ve Tamer KORALAY'

*Pamukkale University Faculty of Engineering, Department of Geological Engineering, Denizli
dbkoralay@pau.edu.tr, tkoralay@pau.edu.tr

Abstract: The main purpose of this study was to investigate the total
organic carbon, thermal maturity and hydrocarbon potential of the coals
from Yatagan town (Serinhisar/Denizli/SW Turkey). The TOC/Rock-Eval
pyrolysis method has been used to interpret the quantity of total organic
matter (TOC, %), hydrocarbon generative potential and thermal maturity of
coals. The total organic carbon (TOC, %) values range from 0.50 to 48.30
wt. % (averaging 20.58 wt. %) indicating fair to excellent source rocks. The
genetic potential (GP) and hydrogen index (HI) values range from 0.86-
80.75 mg HC/g rock and 56-286 mg HC/g TOC, respectively. All the coal
samples show moderate to good values of source rock potential with respect
to GP values. According to HI values, almost all of the samples are type 11
kerogen. The level of thermal maturity obtained the production index (PI;
between 0.07 and 0.22) and Tmax values (between 418 and 440 °C) indicate
that the coal samples are thermally immature-early mature stage in terms of
gas generation. According to preliminary investigation coals from the
Yatagan town (Serinhisar/Denizli) may be regarded as a potential for coal
bed methane and as well as unconventional gas.

Keywords: Yatagan coals (Serinhisar/Denizli), Total Organic Carbon
(TOC), Hydrocarbon Potential, Kerogen Type.
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UNCONVENTIONAL SHALE RESERVOIR ASSESSMENT IN
SOUTH REMADA PERMIT: GEOCHEMICAL AND
MINERALOGICAL CHARACTERIZATIONS, BURIAL HISTORY
OF SILURIAN SOURCE ROCK (TANNEZUFT FORMATION)

ImenArfaoui', Najet Slim-Shimi', AnisBelhaj Mohamed? and
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1.Geology Department, Faculty of Sciences of Tunis, University Campus, 2060 Tunis, Tunisia.
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Abstract: The Northern side of Ghadames basin is known as the most
important petroleum province. Geochemical data, in South Remada permit,
indicates that the hot shale layer of the Tannezuft formation is the main
source rock which has been charged the Ordovician reservoir. According to
Boot et al. (1998) this formation represents the origin of 80-90% Paleozoic
sourced hydrocarbons on the entire Saharan Platform. Its mineralogical
composition, good geochemical characteristic, and its convenient maturity
range leads to consider the Silurian layer as a good shale reservoir. The
analysis of drilled cutting samples from the wells studied located in southern
Tunisia, interested about 90 samples distributed over a depth between 1200m
and 2200m, drilling through the Silurian formation of South Remada. The
evaluation of hot shale layer shows significant thickness variability between
32m to 44m, which decreases towards the south west. They were subdivided
into two distinct units according to their organic richness, mineralogical
composition and diagraphic responses. The basal unit, identified as the most
prospective zone, reveal good total organic carbon averaging 5, 5 %,
maturity ranges from 0.4 to 1 % RO, an original hydrogen index averaging
200 mg HC/g of TOC suggesting that the Tannezuft Formation was
originally rich in type Il organic matter (oil and gas prone kerogen),
Variation of mineralogical compositionin which clay is the major fraction
averaging 45% and quartz richness is up to 15%.In addition, the study is
combined with basin modeling and thermal history of the hot shale layer and
tried to ascertain the timing of genesis and expulsion of hydrocarbons which
is used to estimate the unconventional oil and gas resources of the Tannezuft
Formation. Hence, the aim of this document is to present detailed framework
and discuss many analytical disciplines such as Mineralogical, geochemical
whichsuggest that Tannezuft formation could be an unconventional
reservoir.

Keywords: Organic Geochemistry, mineralogy, unconventional,
reservoir, Tannezuft.
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HYDROCARBON GENERATION POTENTIAL
ANDPALEOENVIRONMENT OF BUTMAH FORMATION IN
BOREHOLE BAIJI-1, NORTHERN IRAQ.

Mohamed R. Mahmood®, Dler H. Baban? and Amer D. Nader®

PHD studentof Geology Dept. Collage of Science, Mosul University, Iraq
Mahammadraoof88 @gmail.com

Abstract: Twelve cutting rock samples were analyzed for organic
geochemical study and delineate the hydrocarbon generation potential of sub
—surface section of Butmah Formation (Late Triassic-Early Jurassic) in
borehole Baiji-1.The data of Total Organic Carbon (TOC) reveal fair to poor
source rock. The quality of the organic matters as appear from pyrolysis
data show mainly type Il kerogen with contribution of type IV and Il
kerogen in parts. The estimated thermal maturity through measuring Tmax
values and VitriniteReflectance(Ro%) indicate that the studied section is still
immature except the interval between depths 3105 and 3175m which is the
interval partly containing type Il kerogen. For paleoenvironment study 46
palynological slides from 23 rock samples were prepared and studied
optically these revealed four different palynofacies depending on the
percentages of the organic constituents. Low palynomorph content is the
main property of the studied samples with variations in both amorphous
organic matters and phytoclasts percentages. Accordingly, the depositional
environment of Butmah Formation trend could be extending from highly
proximal shelf or basin to distal suboxic-anoxic basin environment.

Keyword: Butmah, Hydrocarbon Generation, Vitrinite Reflectance,
Kerogen, Palynofacies.



226 7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey

TRACE ELEMENTS AS AN INDICATOR OF PALAEO-
DEPOSITIONAL ENVIRONMENT: A CASE STUDY OF BITUMEN-
BEARING ROCKS OF FATHA FORMATION IN WESTERN IRAQ
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!Department of Geology, College of Science, University of Baghdad, Baghdad, IRAQ
%Department of Physics Science, College of Science, University of Wasit, Wasit, IRAQ

salihawad2000@yahoo.com, alsamarai_2000@yahoo.com

Abstract: A widespread bitumen seepages are intruded gypsum ofFatha
Formation (Middle Miocene)whichis a regional seal trapped oil and gas of
the Tertiary reservoirs. Trace elements (V,Ni, As, Rb, Sr, Mo, Brand U ) in
bitumen-rich gypsum were determined using Inductively-coupledplasma
mass spectrometer (ICP-MS)tounderstand the effect of intruded
hydrocarbons on the geochemical characteristics for the host rocks. Redox-
sensitive elements, vanadium (V) and nickel (Ni) and their ratios provides an
evidence of the deposition environmentand the origin of the organic matter.
The ratio of V/Ni is 3.73, V/(V+Ni) is 0.73 and thecross-plot of V and Ni
indicate that the origin of organic matters are mix of marine and terrigenous
source input and were deposited under reducing conditions. The bitumen-
richgypsum have a high concentration oftrace elements(V 37.3 ppm, Ni 10
ppm, As 0.4 ppm, Rb 1.54ppm, Sr 1996ppm, Mo 3.4 ppm, Ba 68.5 ppm and
U 0.3 ppm)compared topuregypsum which contained of a low concentration
of trace elements (V 6.5 ppm, Ni 1.0 ppm, As 0.33 ppm, Rb 0.95 ppm, Sr
1039 ppm, Mo 1.0ppm, Ba 7.5 ppm and U 0.06 ppm.

Keywords: Bitumen seepages, Fatha, gypsum rocks, hydrocarbon.
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INORGANIC GEOCHEMISTRY AND DEPOSITIONAL
ENVIRONMENT OF BLACK SHALE IN SARGELU FORMATION
(M. JURASSIC), Northern IRAQ

Yaseen Elyas, *, Al-Jaleel, H.S.*, Brumsack, Hans-J**
*: Geology Department, College of Science, Salahaddin University, Erbil, Kurdistan, Iraq
**: Institute of Chemistry and Biology of the Marine Environment (ICBM), Carl von Ossietzky
University Oldenburg, P.O. Box 2503, 26111 Oldenburg, Germany

Abstract: This paper deals with a preliminary inorganic geochemistry of
black shale in Sargelu Formation (M. Jurassic) at Barsarin, Sargelu and
Sheikhan areas within Kurdistan Region of Irag. Forty nine outcrops and
fifteen boreholes black shale samples were analyzed using XRF instrument
to determine the major and trace elements at Oldenburg University of
Germany. The aim of the study is to focus on geochemical distribution of
elements and the possible depositional environment of black shale in Sargelu
Formation. Ternary diagram (SiO,-Al,03-Ca0) shows that almost all the
black shale samples plot slightly above the line CaO pole and average shale
with some Barsarin black shale shifting towards the SiO2 pole reflecting
intensive weathering sources with input of quartz and biogenic silica to basin
deposited. Geochemically, elements such as Fe, K, As, Ce, Rb, Mn and Th
showed their association with terrigneous fractions, while Co, Cr, Cu, Mo,
Ni, U, V and Zn as redox-sensitive elements with sulfide phases and organic
matters. The depositional environment of black shale was deduced
geochemically using Ni/Co, V/Cr, V/(V+Ni) and Th/U indicators, which
denoted that black shale ofSargelu Formation was deposited under warm and
humid climate with oxic-dysoxic to suboxic-anoxic conditions from
Sheikhan to Sargelu and Barsarin areas.

Keywords: Black Shale, Sargelu, Inorganic, Organic matter, depositional
Environment, Redox, oxic, suboxic-anoxic,
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OIL SHALE IN IRAQ

Zeki M. Hassan', Yusuf K. Kadioglu’, Fuad T. Sabir*

Department of Petroleum Engineering, College of Engineering, University of KirkuK, IRAQ
Department of Geological Engineering, Faculty of Engineering, University of Ankara, TURKEY
zekigeologist@yahoo.com

Abstract: Oil shales are widely distributed in Irag. Sargelu Formation
(Middle Jurassic) and Barsarin Formaion (Late Jurassic) which are two of
good to excellent and major petroleum source rocks were chosen for the
study. Composite rock samples were collected from the surface outcrops
located in Northern Irag. Geochemical analyses by XRF of the oil shales
were investigated and tried to interpret the depositional environments. The
calculated data showed that most of the major element contents (oxides %)
and the trace element contents (ug/g) are in the same range and almost no
differences between the averages, but the MgO, Al,Os, Co, Ga, Zr, Sbh, Cs,
Ce, Pb and Th contents were found to be greater in Barserin Formation than
in Sargelu Formation, while the SO;, CaO, Ni, Ge, Se, Sr, Y, Mo, Cd, Ba
and U contents was vice versa. The enrichment or the deficiency factors of
the major and the trace elements compared with average shale were done.
Raman spectroscopy were used in this study, for the first time, to analyses
and characterization of the Iraqgi oil shale. The results indicate that the
organic matter is composed mainly of Type Il and Il kerogen with inorganic
minerals mainly clays, calcites, dolomites and titanium oxides. Barsarin
formation are mainly carbonates (dolomite and limestone), while Sargelu
Formation are organic carbonaceous mudrocks with calcite and some
dolomites. The depositional environments for Sargelu Formation shown to
be open marine, and the Barsarin formation shallow restricted marine or
lagoon.

Keywords: Barsarin, Irag, Oil Shale, Raman, Sargelu
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KORDIYERIT iCEREN GUCLU PERALUMIN RiYOLITLER,
DOGU PONTIDLER, TURKIYE: VARISKAN OROJENEZI
UZERINE SINIRLANDIRMALAR

Abdurrahman Dokuz®, Elif Kiilek¢i®, Emre Aydin¢akir®, Raif
Kandemir®, M. Cihat Al¢icek®, Kadir Siinnetci®

a Giimiishane Universitesi, Jeoloji Miihendisligi Boliimii, 29000 Giimiishane
¢ Recep Tayyip Erdogan Universitesi, Jeoloji Miihendisligi Boliimii, 53100 Rize
d Pamukkale Universitesi, Jeoloji Miihendisligi Béliimii, Denizli
dokuzabdurrahman@gmail.com

Ozet: 12 km?lik bir alanda yiizeyleyen Cebre Riyoliti, Variskan orojenezi
sirasinda olusan ¢ok az sayidaki yiizey kayalarindan biridir. Zirkon U-Pb verileri
Cebre Riyoliti’nin 341.8 + 0.64 milyon yil o6nce kabuga yerlestigini
ongormektedir. Hyaloporfirik ve mikrogronii porfirik dokularm baskin oldugu
birimde yer yer akma bandi dokusu da gozlenir. Ana mineral fazlar1 olarak bol
miktarda kuvars ve alkali feldspat, daha az olarak kordiyerit fenokristalleri ve
nadir olarak da muskovit ve biyotit mikro fenokristalleri igerir. Fenokristaller
genellikle kenarlar1 boyunca matriksle etkilesime isaret eden dengesizlik
dokular1 gosterirler. Kordiyerit tamamen pinitlesmis olup, fenokristalleri yer yer
poikilitic zirkon igerir. Zirkon, titanit, apatit ve Fe-Ti oksitler tali fazlar olarak
bulunurlar. Cebre Riyoliti’ne ait 6rnekler olduk¢a yiiksek SiO2(%74.23-80.62),
KO (% 3.72-7.42) ve Al,O3 (% 10.77-14.11) igeriklerine sahiptirler. Buna
karsilik CaO (% 0.02-0.21), Na,O (% 0.05-0.78) ve MgO (% 0.3-0.21) igerikleri
ise oldukca diisiik miktarlardadir. Ornekler 1.48 ile 2.95 arasinda degisen
A/CNK degerleri ve 1.49 ile 2.99 arasinda degisen A/NK degerleri ile giiglii
peralumin 6zellik sunmaktadirlar. Ana ve iz elementlerin biyiik bir ¢ogunlugu
artan SiO; igerigi ile negatif bir korelasyon sunmaktadir. Hafif nadir toprak
elementler (LREE), agir nadir toprak elementlere (HREE) goére az/orta
miktarlarda zenginlesmislerdir (LaN/YbN= 4-11) ve oldukca biiyiik negatif
Euanomalisi gostermektedirler (Eu*/Eu=0.04-0.25). Giiglii negatif Nb, Ta, Sr, P
ve Ti anomalileri, Orneklerde gozlenen diger jeokimyasal oOzelliklerdir.
Petrografik oOzelliklerle birlikte ana ve iz elementlerde gozlenen negatif
korelasyonlar ve negatif Eu ve Sr anomalileri kesirli kristallenmenin, 6zellikle
de K’lu feldspat ve daha az olarak da plajiyoklas fraksiyonlagsmasinin, Cebre
Riyoliti’nin bilesimsel araligmin olugsmasinda 6nemli bir rol oynadigina isaret
etmektedir. Yukarida deginilen jeokimyasal Ozelliklere ilave olarak
aliminyumca zengin mineral fazlar1 (kordiyerit, muskovit) icermesi, kaynak
alanin kitasal kabukta yer aldigina ve tortul kayaclarin katkisina isaret
etmektedir. Reyik Okyanusu’nun Erken Karbonifer’de yay-kita c¢arpismasi
seklinde kapanmasimi takiben meydana gelen delaminasyonun astenosferik
manto yiikselimine yol agtig1 ve kabuksal malzemenin ergimesi i¢in gerekli 1s1y1
sagladigi ongoriilmektedir.

Anahtar Kelimeler: Riyolit, U-Pb zircon yasi, jeokimya, Variskan
orojenezi, Dogu Pontidler

Bu  bildiri  113Y457 numarali TUBITAK  projesi  kapsaminda
desteklenmektedir.
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CORDIERITE-BEARING STRONGLY PERALUMINOUS
RHYOLITE FROM THE EASTERN PONTIDES, TURKEY:
CONSTRAINTS ON THE VARISCAN OROGENY

Abdurrahman Dokuz®, Elif Kiilekci’, Emre Aydincakir®, Raif
Kandemir®, M. Cihat Alcicek®, Kadir Siinnetci®

a Giimiishane Universitesi, Jeoloji Miihendisligi Boliimii, 29000 Giimiishane
¢ Recep Tayyip Erdogan Universitesi, Jeoloji Miihendisligi Boliimii, 53100 Rize
d Pamukkale Universitesi, Jeoloji Miihendisligi Béliimii, Denizli
(dokuzabdurrahman@gmail.com)

Abstract: The Cebre Rhyolite with an outcropping area up to 12 km?
constitutes an example of very few extrusive rocks formed during the Variscan
deformations. Zircon U-Pb data suggests that the Cebre Rhyolite was emplaced
around 341.840.64 Ma. Hyaloporphyritic and microporphyritic textures are
dominant in the unit, in which flow banding texture is also observed in places.
The mineral phases are represented by abundant phenocrysts of quartz and K-
feldspar, and by subordinate cordierite phenocrysts, rare muscovite
microphenocrysts and biotite microcrysts set in a fine-granined groundmass.
Phenocrysts largely show disequilibrium texture along their margins, which
points to the interaction with matrix. Cordierite, which was completely altered to
pinite, includes poikilitic zircon in places. Zircon, titanite, apatite and Fe-Ti
oxides are accessory phases. The samples of the Cebre Rhyolite have very high
SiO; (74.23-80.62 wt.%), K,0 (3.72-7.42 wt. %) and Al,O3 (10.77-14.11 wt. %)
contents, but very low CaO (0.02-0.21 wt.%), Na,O (0.05-0.78 wt. %) and MgO
(0.3-0.21 wt.%) contents. The samples are strongly peraluminous with A/CNK
values ranging from 1.48 to 2.95 and A/NK from 1.49 to 2.99. Almost all the
major and trace elements are negatively correlated with increasing SiO,. They
are moderately enriched in LREE relative to HREE (LaN/YbN= 4-11) and show
strong negative Eu anomaly (Eu*/Eu=0.04-0.25). Strongly negative Nb, Ta, Sr,
P and Ti anomalies are the other features of the samples. Negative correlations
of major and trace elements and negative Sr and Eu anomalies along with
petrographical features indicate that the fractional crystallization, particularly
the K-feldspar and to a lesser extent plagioclase, was played key role in the
formation of final composition of the Cebre Rhyolite. Presence of alumina rich
phases (cordierite and muscovite) along with geochemical features mentioned
above are consistent with an origin located in the crust and point to the
contribution of sediments. It is suggested that closure of the Rheic Ocean in the
Early Carboniferous by way of arc-continent collision was followed by
delamination, which led to asthenospheric upwelling that provided extra heat for
melting of crustal material.

Keywords: Rhyolite, U-Pb zircon age, geochemistry, Variscan orogeny,
Eastern Pontides
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SOLARYA PLUTONU’NUN (BALIKESIR) JEOKIMYASI VE Sr-
Nd-Pb-0O iZOTOP OZELLIKLERI: KB ANADOLU YUKSEK Ba-Sr
GRANITOIDLERINE BiR ORNEK

Alp Unal', Safak Altunkaynak'
listanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii, 34469 Maslak,
Istanbul
alp.unal@itu.edu.tr

Ozet: KB Anadolu’da Neojen magmatik aktivitesi hem yiiksek Ba-Sr’lu
granitoidler hem de diisiik Ba-Sr’lu granitoidler iiretmistir. Solarya pliitonu
(24-21 My), KB Anadoluyiiksek Ba-Sr’lu granitoidleriigin tipik bir 6rnek
teskil etmektedir. Bu ¢aligmada, Solarya pliitonu’nun tiim kaya ana-iz
element jeokimyasi1 ve Sr-Nd-Pb-O izotopik bilesimleri 1s18inda yiiksek Ba-
Sr Ozelligi tasiyan granitlerin  kokenine ve olusum mekanizmasina
yaklasimda bulunulacaktir. Solarya pliitonu {i¢ farkli granitik tGyeden (K-
Feldspat megakristalli granodiyorit, ince taneli granodiyorit ve aplogranit) ve
bu farkli iyeler ile iligkili gabroik diyorit-diyoritik bilesimli mafik
mikrograniiler anlav ve mafik dayklardan olusur. Jeokimyasal olarak ii¢
farkli granitik iye de yiiksek potasyumlu, kalk-alkalen karakter sergilerken
mafik magmatik anklavlar ve mafik dayklar sosonitik 6zellikler sunar. Biitiin
ornekler yiiksek Ba (710-2489 ppm), Sr (305-708ppm), diisik Y ve HREE
iceriklerine sahiptir ve metaliiminyumlu karakter sergiler. LIL elementlerde
zenginlesme, P, Ta, Nb ve Ti elementlerinde ise fakirlesme goze
carpmaktadir ve negatif Eu anomalisi sergilemezler. Mafik anklav ve
dayklarin Sr-Nd-Pb ve O izotop oOzellikleri de ana granit govdesi ile
benzerlikler sunmaktadir. Solarya pliitonu ve iliskili mafik anklav ve
dayklarin ana-iz element ve Sr-Nd-Pb ve O ozellikleri, daha onceki dalma
batma olay1 (olaylar1) ile zenginlesmis tiiketilmis manto veya kita alti
litosferik manto kaynagina isaret etmektedir. Plitonu olusturan magmanin
evriminde, agik sistem olaylar1 (AFC ve/veya mingling) ve fraksiyonel
kristallenme rol oynamustir. Biitiin bu veriler, bolge jeolojisi ve KB
Anadolu’nun Senozoik tektonik evrimiile birlikte ele alnidiginda yiiksek Ba-
Sr karakterli granitik kayalari {ireten c¢arpisma sonrasi magmatizmanin
kitasal litosferin tabaninin kopup astenosfere gomiilmesi veya kalinlagsan
litosferik mantonun termal erozyonla giderilmesi sonucunda olusabilecegine
isaret etmektedir.

Anahtar Kelimeler: KB Anadolu, Solarya Pliitonu, yiiksek Ba-Sr,
Jeokimya, Izotop
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GEOCHEMISTRY AND Sr-Nd-Pb ISOTOPIC
CHARACTERISTICS OF SOLARYA PLUTON (BALIKESIR): AN
EXAMPLE OF HIGH Ba-Sr GRANITES OF WESTERN ANATOLIA

Alp Unal', Safak Altunkaynak'
listanbul Technical University, Faculty of Mines, Department of Geological Engineering, 34469,
Maslak, ISTANBUL

Abstract: In NW Anatolia, the Neogene magmatic activity produced
both high Ba-Sr and low Ba-Sr granitoids. The Solarya pluton (24-21My) is
atypical exampleof high Ba-Sr granitoids. This study aims to reveal the
origin and the possible mechanism to produce high Ba-Sr granitoids in the
light of whole rock geochemistry and Sr-Nd-Pb-O isotopic characteristics of
the Solarya pluton. The Solarya pluton is formed from K-Feldspar
megacrystalline granodiorite, fine grained granodiorite, haplogranite and
associated mafic enclaves/ dykes ofgabroic-diorite to dioritic in composition.
Geochemically, granitic samples display high-K calcalkaline character
whereas mafic enclaves and dykes show shoshonitic affinity. Both granitic
and mafic members are characterized by high Ba (710-2489 ppm), Sr (305-
708ppm), low Y and HREE contents and lack of significant negative Eu
anomalies. There is an enrichment in LILE and depletion in P,Ta, Nb and Ti.
Sr-Nd-Pb and O Isotopic characteristics of mafic dykes and enclaves present
similarities with their host granitic members. The major-trace element
compositions and isotopic characteristics of Solarya pluton and associated
mafic dyke/enclaves suggest a subcontinental litospheric mantle source or
depleted mantle source highly enriched by earlier subduction event(s) for
their parental magma. The evolution of parental magma proceeded by open
system processes (AFC and/or mingling) and further fractional
crystallization. Inferred mantle source and magma evolution together with
the Cenozoic geology of NW Anatolia suggest that partial delamination or
convective removal of the base of mantle lithosphere beneath NW Anatolia
are the most probable mechanisms for the melt generation required to
produce high Ba-Sr granitoids.

Keywords: NW Anatolia, Solarya pluton, High Ba-Sr granitoid,
Geochemistry, Isotope
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MEKE VE ACIGOL (KARAPINAR-KONYA) KRATERLERININ
PETRO-KIMYASAL OZELLIKLERI

Bahattin Giillii' ve Yusuf Kagan Kadioglu®
1Aksaray Universitesi, AKSARAY bgullu@aksaray.edu.tr
2Ankara Universitesi Yer Bilimleri Aragtirma ve Uygulama Merkezi, ANKARA,
kadi@ankara.edu.tr

Ozet: Meke Golii ve Acigdl kraterleri Konya ili sinirlart igerisinde
Karapinar ilgesinin 6 km giineydogusunda yer almaktadir. Bélgede Pliyo-
Kuvaterner’de etkili olan volkanizmanin son evresinde olusan kraterler
petrografik olarak kargilagtirildiginda Meke Golii gevresinde daha ¢ok
bazalt, bazaltik andezit ve andezit tiirii kayalar yer alirken Acigdl ¢evresinde
bazalt, andezit ve trakiandezit tiirii kaya gruplarinin yer aldig
gozlemlenmistir. Bolgede ylizeyleyen kaya gruplarinin ana element oksit
degerleriSiO, % 51.32-64.88, K;0 % 1.16-3.09, Na,O %2.39-3.92, MgO%
1.2-3.39, Al,O3; % 14.24-17.85, P,0s % 0.18-0.35, CaO % 5.59-9.46, MnO
%0.09-0.15 ve Fe,03 ise % 5.17-10.21 arasinda degisim gostermektedir. Ana
Element Oksitlerin Harker tipi degisim diyagramlarinda, Meke goli
cevresinde yer alan kayalarin daha mafik karakterde oldugunu
goriilmektedir. Bolgedeki kaya gruplarmin MORB’a gore normalize edilen
iz element dagilimlarinda, LIL elementlerce zenginlesmeyi, HFS elementler
bakimindan ise tiitekilmeyi yansitan dagilim desenleri gozlenmektedir.
Yapilan petrografik ve jeokimyasal ¢aligmalar, Meke ve Acigol volkanik
kayalarinin  Kitasal yay karakterli, Kalkalkalen dirlinler oldugunu
gostermektedir.

Anahtar Kelimeler: Meke golii, Acigél volkanikleri, bazalt, andezit,
trakiandezit
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THE PETRO-CHEMICAL PROPERTIES OF MEKE AND
ACIGOL CRATERS

Bahattin Giilli' And Yusuf Kagan Kadioglu®
1Aksaray University, AKSARAY bgullu@aksaray.edu.tr
2Ankara University Earth Science Research and Applied Center, ANKARA, kadi@ankara.edu.tr

Abstract: The Crates of Meke Lake and Acigdl are located in the district
of Konya Province borderand 6 km southeast of Karapinar.When craters
which are formed during the final stage of volcanism that effective in Plio-
Quaternary compared as petrographical; while more basalt, basaltic andesite
and andesite typed rocks located around the crater Meke; the andesite and
trachyandesite kind of rock groups have been observed around Acigél in the
region. The main elements oxide levels of the rocks which are outcropping
in the region; the values are ranging as shown: 51.32-64.88% SiO,, 1,16 to
3,09 K,0%, 2.39-3.92% Na,O, MgO 1.2-3.39%, 14.24-17.85% Al,O3, 0,18
0,35% P,0s5, CaO% 5,59 to 9,46, 0,09 to 0,15 and the MnO% Fe,O; It 5,17
to 10,21%. In the Harker type variation diagrams of main elements oxide,
more mafic characters are observed in the rocks which are locatedaround the
Meke Lake. In the trace element distribution which is normalised to MORB
of rock groups in region; distribution patterns are considering as reflecting
LIL shows enrichment by elements and HFS shows regardings. Performed
Petrographic and geochemical studies, the volcanic rocks of Meke and
Acigél are charactered continental arc and indicate that the calc-alkaline
products.

Keywords: Meke Lake, Acigdl volcanics, basalt, andesite, trachiandesite.
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KUTAHYA YORESI MiYOSEN YASLI VOLKANIK
KAYACLARIN PETROKIMYASI VE Sr-Nd-Pb iZOTOP
JEOKIMYASI, BATI ANADOLU, TURKIYE

Cafer Ozkul’, irfan Temizel?, Muzaffer Ozburan®, Mehmet Arslan®Yasar
Kibici've Recep Ugur Acar'
1 Dumlupinar Universitesi, Jeoloji Miihendisligi Béliimii, 43100-Kiitahya, Tiirkiye
2Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, 61080-Trabzon, Tiirkiye
cafer.ozkul@dpu.edu.tr

Ozet: Bati Anadolu’da Eosen’de baslaylp Kuvaterner’e kadar devam
eden etkin bir volkanik faaliyet ger¢eklesmistir. Ge¢ Oligosen-Orta Miyosen
yaslt kalkalkalen volkanizma bolgede yaygm olup, andezit, latit, dasit,
riyolit, trakiandezit, bazaltik trakiandezit ve bazaltik andezit ile temsil
edilmektedir. Andezitik lav akintilar1 bunlar icerisinde en genis yayilima
sahiptir. Incelenen volkanik kayaclar, Kiitahya c¢evresinde Orenkdy,
Kizilkaya Tepe ve Findikkdy yorelerinde yiizeyleme vermektedir.
Petrografik olarak bu kayaglar andezit, trakiandezit ve bazaltik andezitlerle
temsil edilmekte olup, hyalomikrolitik, mikrolitik porfirik, hyalomikrolitik
porfirik daha az oranda ise glomeroporfirik ve siizge¢ dokusu gosterirler.
Kayaglardaki fenokristaller genellikle plajiyoklas, olivin, ojit ve biyotit ile
temsil edilirken, hamur mikrolitler, opak mineral ve volkanik camdan
olusmaktadir. Petrokimyasal olarak incelenen volkanik kayaglar, alkalenden
kalkalkalene kadar degisen karaktere sahip olup, ylksek-K’ludurlar. Ana ve
iz element degisimleri, kayaglarm gelisiminde ojit, plajiyoklas, biyotit, Fe-Ti
oksit ve apatit fraksiyonlasmasinin etkili olduguna isaret etmektedir. Iz
element ve nadir toprak element (NTE) degisimleri yiiksek biiyiik iyon
yarigapl litofil element (BILE; Sr, K,O, Rb, Ba) ve hafif NTE (La, Ce) ile
diisiik Nb, Zr, Y ve TiO, ile karakterize edilmektedir. Incelenen volkanitlerin
¥'Sr/®Sr oranlar1 0.70719 -0.70971, **Nd/***Nd oranlar1 0.512307-0.512377
arasinda olup, eNdi degerleri ise -6.27 ile -4.63 arasindadir. Ayrica,
206ph/2*ph izotop oranlart 18.93-19.05, 2'Pb/**Pb izotop oranlar1 15.69-
15.76 ve ®Pb/*Pb izotop oranlari 38.99-39.32 arasinda degismektedir.
Petrokimyasal ve izotopik veriler birlikte degerlendirildiginde; incelenen
volkanik kayaclarin gelisiminde fraksiyonel kristallenme ve asimilasyon
siireclerinin etkin oldugu ve ana magmalarmin zenginlesmis litosferik manto
kaynagindan tiiredigi ileri siiriilebilir.

Anahtar Kelimeler: Volkanizma, petrokimya, izotop, Kiitahya, Bati
Anadolu, Tiirkiye

Bu calisma 113Y069 nolu TUBITAK projesi tarafindan desteklenmistir.



7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey 237

PETROCHEMISTRY AND Sr-Nd-Pb ISOTOPE
GEOCHEMISTRY OF THE KUTAHYA AREA MIOCENE AGED
VOLCANIC ROCKS, WESTERN ANATOLIA, TURKEY

Cafer Ozkull, irfan Temizelz, Muzaffer Ozburan®, Mehmet Arslan?,

Yasar Kibici've Recep Ugur Acar'
I Dumlupinar University, Department of Geological Engineering,43100-Kiitahya, Turkey
2Karadeniz Technical University, Department of Geological Engineering, 61080-Trabzon, Turkey
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Abstract: In Western Anatolia, an extensive volcanic activity took
place from Eocene to Quaternary period. Late Oligocene-Middle Miocene
calc-alkaline volcanism is widespread in the region, and represented by
andesite, latite, dacite, rhyolite, trachyandesite, basaltic trachyandesite and
basaltic andesite. Andesitic lava flows are the most common ones among
them. The studied volcanic rocks around Kiitahya and surrounding area crop
out in Orenkdy, KizilkayaTepe and Findikkdy areas. Petrographically, these
volcanic rocks are andesite, trachyandesite and basaltic andesitewith
hyalomicrolitic, microliticporphyric, hyalomicroliticporphyric, and rarely
glomeroporphyric and sieve textures. Phenocrysts in the rocks are mainly
plagioclase, olivine, augite and biotite whereas groundmass contains
microlites, opaques and glass. Petrochemically, the studied volcanics exhibit
alkaline to calc-alkaline character with high-K. Major and trace element
variations indicate augite, plagioclase, biotite, Fe-Ti oxide and apatite
fractionations in the evolution of the studied rocks. Trace and rare earth
element (REE) patterns are characterized by high LILE (Sr, K;O, Rb, Ba),
LREE (La, Ce), and low Nb, Zr, Y and TiO; contents. The studied volcanic
rocks have ¥Sr/*Sr ratios varying from 0.70719 to 0.70971, “*Nd/***Nd
ratios from 0.512307 to 0.512377, andeNdi values between -6.27 and-4.63.
Lead isotopic ratios of the studied rocks vary as 18.93-19.05 for 2°Pb/2*Pb,
15.69-15.76  for  *'Pb/*®Pb and  38.99-39.32 for  **Ph/*Pbh.
Combinedpetrochemical and isotopic data suggest that fractional
crystallization and assimilation processes were played an effective role
during the evolution of the volcanic rocks, and parental magma(s) were
derived from an enriched lithospheric mantle source.

Keywords: Volcanism, petrochemistry, isotope, Kiitahya, Western
Anatolia, Turkey
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INTERAKTIF PETROGRAFI-JEOKIMYA VERITABANI
UYGULAMASI: JEOKIMYA.ORG

Cagr1 Tunca've Yusuf Kagan Kadioglu"?
1 Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii
2Ankara Universitesi, Yerbilimleri Uygulama ve Aragtirma Merkezi (YEBIM)
(mail@cagritunca.com)

Ozet: Tlerleyen teknoloji ve bilimsel gelismelerle birlikte uzun zamandir
farkli alanlarda ortaya konulmaya ¢alisilan mobilizasyon, sayisallagtirma ve
gorsellestirme caligmalari, ortaya cikisindan bu yana jeoloji alaninda da
kendilerine pek ¢ok uygulama alam1 bulmusglardir. Ancak, gerek jeolojik
verilerin karmagikligi, gerekse dogal siireglerin ve sonuglarinin kolaylikla
matematiksel esitliklere indirgenemiyor olmasi, bugiine kadar kapsamli bir
sayisallastirma sisteminin ortaya konulabilmesini zor bir caligma haline
getirmistir. Bu dinamiklerin 1518inda ortaya ¢ikan “jeokimya.org” projesi ise,
cagimizin en biiylik kiitiiphanesi interneti kendisine yuva edinerek ve
glinlimiiziin en giincel internet teknolojilerini kullanarak, akademik ve
profesyonel ¢evrelere oldugu kadar merakli biitiin bireylere jeoloji bilgilerini
anlagilir, sade ve islevsel bir sekilde ulastirmayr hedefledigi gibi, sisteme
veri girisini platformdan bagimsiz ve seri bir hale getirerek kullanicilarina
akici, ¢6ziim odakli bir deneyim yasatmayi amaglamaktadir. Ansiklopedi ve
veritabam1 formatinda gelistirmeye baslanilan bu platform, gelistirme
siirecinde akademik g¢evrelerin ve amator arastiricilarin ihtiyaglarmi dikkate
alacak sekilde tasarlanmustir. Ana omurgasi PHP, SQL, CSS, HTMLS5, Ajax,
jQuery, JavaScript ve GoogleMaps teknolojileri iizerine oturtulmus olan bu
sistem, asimetrik ve simiiltane olarak kaya, mineral, formasyon, bozunma ve
doku veritabanlarinin kullanimina imkan saglamaktadir. Ayrica kullandigi
dinamik GoogleMaps tabanli harita teknolojisi ile bir jeoloji ¢alismasini
haritasi, kesitleri ve biitlin petrografik bilgileriyle sayisallagtirmaya olanak
vermektedir. Bireysel numune kiitiiphaneleriyle gerektigi durumlarda
ansiklopedi verilerini birlestirebilen, her bir veriye benzersiz bir ID ve
bununla baglantii QR etiketi tamimlayabilen sistem, istenilirse
kiitiphanelerindeki verileri korele ederek istatistiki, cografi analizler
yapabilecek veya MySQL iizerinden yaygin GIS yazilimlar ile iletisim
kurabilecek kapasitededir. Gelistirilmesi devam eden projede paleontoloji,
maden yataklari, petrojenez, mithendislik uygulamalar1 vb. alanlara yonelik
ihtiyaclar dogrultusunda 6zelliklerin eklenmesi planlanmaktadir.

Anahtar kelimeler: jeokimya.org, web-gis, SQL, jQuery, GoogleMaps
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AN INTERACTIVE APPLICATION OF PETROGRAPHY -
GEOCHEMISTRY DATABASE SOFTWARE: JEOKIMYA.ORG

Cagr1 Tunca've Yusuf Kagan Kadioglu"?
1 Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii
2Ankara Universitesi, Yerbilimleri Uygulama ve Aragtirma Merkezi (YEBIM)
mail@cagritunca.com

Abstract: From beginning of modern computing era, mobilization,
virtual visulation and digitalization studies has diversified on all kind of
domains with advancement in technology and scientific improvements.
However, complexity of geological datasets and difficulty of rendering
natural patterns to mathematical equations has made these studies
challenging on geological aspects for researchers. In light of these dynamics
Jeokimya.org has been formed in today’s world mega library -internet- with
the simple yet efficient goals; bringing earth sciences and geological data’s
just not only to academic and professional societies, also individual
researchers with using latest web technologies and making data input
experience easy-to-use, rapid and platform-location independent.Developed
in both encyclopedia and database manner, jeokimya.org platform’s design
was evolved considering academic, professional and amateur individuals
requirements and keeps evolving. Created with PHP, SQL, CSS, HTMLS5,
Ajax, jQuery, JavaScript and GoogleMaps infrastructures/technologies,
framework’s main backbone has capability of run asymmetrical and
simultaneous queries between rock, mineral, formation, alteration and
texture databases without any compromise or data loss. In addition to those,
possibility of visualizing and digitalizing any geological study over
topographic base map with all geology maps, cross sections, petrography
and geochemistry data has made thanks to GoogleMaps API. For private
usage, users can easily create their personal field sample’s entries with
unique ID’s and universal QR codes. Option of matching encyclopedical
datasets with personal databases has brought to front-end user another
functionality; in case of need, correlation between all geological data sets
would be useful for analytical and statistical approach. With MySQL
database interface and GIS-ready data format made many common GIS
software connections possible. It is planned to add more functionality to
system on paleontology, mine deposits, petrogenesis, engineering geology
etc. fields within ongoing development processes.

Keywords: jeokimya.org, web-gis, SQL, jQuery, GoogleMaps
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IC ANADOLU INTRUZIF KAYALARIN SOKULUMLARINDA
GELISEN METAMORFIK KAYALARDAKI DOKU
KARAKTERISTIKLERI VE KIMYASAL OZELLIKLERI

Cumhur Ozcan Kili¢! ve Yusuf Kagan Kadioglu'?
1Ankara Universitesi, Jeoloji Miihendisligi Béliimii, Ankara
2Ankara Universitesi, Yerbilimleri Uygulama ve Arastirma Merkezi, Ankara
cokilic@eng.ankara.edu.tr

Ozet: Metamorfik kayalar, temel jeolojik problemlerin ¢oziilmesinde 6nemli rol
oynayan kaya gruplaridirlar. Kirsehir, Akdagmadeni ve Nigde Masifleri, Orta
Anadolu’da metamorfik kayalarin gozlendigi en énemli bolgelerdir. Bu bolgelerde
yer alan metamorfik kayalar daha ¢ok bolgesel metamorfizma sonucu olustuklart
belirlenmis ve Orta Anadolu temel metamorfikleri seklinde adlandirilmistir. Orta
Anadolu metamorfik kayalari, farkli bolgelerde farkli litolojik Ozellikler
sunabilmektedir. Metamorfik kayalarin jeolojisi, bolgesel anlami ve fasiyesleri ile
ilgili pek cok calisma yapilmistir. Bu metamorfik kayalarin; 6zellikle magmatik
sokulumlarin, Orta Anadolunun belirli kesimlerinde metamorfik kayalara sokuldugu
kesimlerde yiizlek verdigi jeolojik haritalardan anlagilmaktadir. Jeolojik ve
petrografik verilere gore burada olusan metamorfikler icerisinde migmatit tiirii
kayalar en 6nemli kaya grubunu olusturmaktadir. Orta Anadolu’da migmatitik
kayalarin gézlendigi yerlerden biri, Kirsehir-Kaman civaridir. Bu bolgede, mermer
ile monzonitik bilesimindeki intriizif kayalarin dokanaginda migmatit olusumlari
gozlenmektedir. Migmatitik kayalar, genel olarak kuvars, ortoklas, mikroklin ve
plajiyoklaz minerallerinden olusan agik renkli I6kosom ve biyotit ve amfibol
minerallerinden olusan koyu renkli melanosom kisimlarindan olusmaktadir.
Lokosom ve melanosom kisimlari, farkli Orneklerde farkli ozellikler sunarlar.
Migmatitik kayalarda yer alan ldokosom Orneklerinin ana oksit degerleri, SiO,
(59,59-73,15%), CaO (0,7-9,14%), Fe,0O3 (0,50-6,97%), MgO (0,14-1,67%), yiiksek
Al,0; (12,19-19,78%) ve Na,O (1,76-9,76%) degerlerine sahiptir. Melanosom
orneklerinin ana oksit degerleri ise SiO, (47,43-72,1%), Na,O (0,95-5,32%), CaO
(0,49-8,43%), Fe,O; (1,69-8,72%), MgO (0,49-4,16%) ve yiksek Al,O; (10,87-
14,75%) degerlerine sahiptir. Lokosom ve melanosom &rnekleri arasinda ozellikle
TiO,, Na,O, MgO ve Fe,03 degerleri arasinda belirgin farkliliklar gézlenmektedir.
Melanosom orneklerinin koken kaya olarak Ni (ppm)-Cr (ppm) diyagramina gore
kumtasi alanina, ve ACF (A = Al,03 + Fe,03 - Na,O - K,0, C = Ca0 - 3.3 P,0s, F =
FeO + MgO + MnO) diyagramima gore ise lokosom ornekleri pelitik kokene,
melanosom 6rnekleri ise kuvarsofeldispatik kokene isaret etmektedir. Bu veriler,
Fe,O3; ve MgO degerleri ile birlikte degerlendirildiginde melanosomlarin kokensel
olarak mafik minerallerce zengin kumtagindan tiiredikleri sdylenebilir. “MnO*11-
TiOy/10-P,05*10” diyagramma goére ise melanosom Ornekleri kalkalkali bazalt
alanina diismektedir. Bu verilere bagli olarak melanosom 6rnekleri mafik kayalardan
tireyen kumtasi, 16kosom kisimlari ise felsik minerallerce zengin pelitik kokene
sahip olabilirler. Jeolojik, petrografik ve jeokimyasal veriler, bu migmatitlerin
yiiksek sicakliga bagli pelitik kayalarin metamorfizmasi sonucu olusmus
olabileceklerini gostermektedir.

Anahtar Kelimeler: Orta Anadolu metamorfikleri, kontak metamorfizma,
magmatik sokulum, migmatit, hornfels
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TEXTURAL CHARACTERISTICS AND TEXTURAL
PROPERTIES OF CONTACT METAMORPHIC ROCKS FORMED
UNDER INFLUENCE OF INTRUSIVE ROCKS: AN EXAMPLE
FROM KIRSEHIR-KAMAN, CENTRAL ANATOLIA

Cumhur Ozcan Kilic! ve Yusuf Kagan Kadioglu*?
1Ankara University, Geological Engineering Department, Ankara, Turkey
2Earth Sciences Application and Research Center of Ankara University, Ankara, Turkey
cokilic@eng.ankara.edu.tr

Abstract: Metamorphic rocks play an important role in understanding basic
geological problems. Kirsehir, Akdag and Nigde massifs are the most important
locations where metamorphic rocks can be seen. Metamorphic rocks in this region
are determined to be formed under regional metamorphism and they have been
named as the basement rocks of Central Anatolia. Metamorphic rocks of Central
Anatolia may show varied lithological features in different locations. Many studies
have been conducted about geology, regional importance and facieses of these
metamorphic rocks. Geological maps of Central Anatolia show the relations
between metamorphic rocks and magmatic intrusions, such metamorphic rocks
generally formed where magmatic intrusions occurred. Due to geological and
petrographical data, most important metamorphic rocks formed in this region are
migmatites. Kirsehir-Kaman region is one of the places where migmatit occurrences
can be seen. In this region, migmatites are formed in the contact between marble and
monzonite. Migmatitic rocks are generally consist of light-colored leucosomes
composed of quartz, orthoclase, microcline and plagioclases and dark-colored
melanosome composed of biotite and amphibole minerals. Leucosome and
melanosome parts show varied featured in different samples. Leucosomes within
migmatites show SiO; (59,59-73,15%), CaO (0,7-9,14%), Fe,03 (0,50-6,97%), MgO
(0,14-1,67%), yiikksek Al,O; (12,19-19,78%) ve Na,O (1,76-9,76%) major oxide
values. On the other hand, melanosomes within migmatites show SiO, (47,43-
72,1%), Na,O (0,95-5,32%), CaO (0,49-8,43%), Fe,0Os (1,69-8,72%), MgO (0,49-
4,16%) ve yiiksek Al,O3 (10,87-14,75%) major oxide values. Especially significant
differences in TiO2, Na,O, MgO ve Fe,03 values can be seen in leucosomes and
melanosomes. Melanosome samples plot in sandstone area in Ni (ppm)-Cr (ppm)
diagram. Also in ACF (A = Al,03 + Fe,03 - Na,0 - K,0, C = Ca0 - 3.3 P,0s, F =
FeO + MgO + MnO) diagram points out that leucosome samples to pelitic origin
whereas melanosome samples point out quartzofeldispathic origin. If these data
evaluated with the differences in Fe,O; ve MgO values, melanosomes may be
originated from mafic mineral-rich sandstones. Also melanosome samples plot in
calcalkali basalt area in “MnO*11-TiO,/10-P,0s*10” diagram. Due to these datas,
melanosome samples may be originated from sandstones formed from mafic rocks,
whereas leucosome samples may be originated from pelitic rocks. Geochemical,
petrographical and geological data may show that these rocks may be formed by
high temperature metamorphism of pelitic rocks.

Keywords: Central Anatolia metamorphics, contact metamorphism, magmatic
intrusion, migmatite, hornfels
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BUYUK AGRI DAGI KUZEYi (DOGU ANADOLU) ALKALI
KAYACLARININ PETROGRAFIK VE JEOKIMYASAL OLARAK
INCELENMESIi: ON DEGERLENDIRME SONUCLARI

Elif Varol', Abidin Temel', Orkun Baser’, irem Ergin®, Bengii
Ozdemir®, Sule Celik®
1 Hacettepe Universitesi Jeoloji Miihendisligi Boliimii, 06800, Ankara, Tiirkiye
2 Muratdere Madencilik San ve Tic A.S., Istanbul, Tiirkiye
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Ozet: Dogu Anadolu’da Kuvaterner donemde gelismis, bilyiik 6neme
sahip Agr1 Dagi stratovolkanmin iki konisinden biri olan Biiyilk Agri
dagmin kuzeyindeki volkanik kayaglar mineralojik-petrografik olarak
incelenmis ve ana element analiz sonuglar1 degerlendirilmistir. Buna gore,
Biiyik Agr1i  Dagi  volkanik  kayaglarmin  mineralojik  bilesimi
plajiyoklaz+piroksentamfibol+Fe-Ti oksit minerallerden olugmaktadir.
Orneklerin ¢ogunda hipokristalinporfirik doku gdzlenirken, bazi drneklerde
afanitik doku gozlenmektedir. Mikroskobik olarak, kayacglarda zonlu doku
gosteren plajiyoklazlarin yanisira elek dokusu gosteren plajiyoklazlar da
gbzlenmistir. Ana element igeriklerine gore Orneklerin tamaminin alkali
ozellikte oldugu ve bazaltik trakiandezit, trakiandezit ve trakit bilesiminde
oldugu belirlenmistir. Bolgeden alinmis tiim 6rneklerde Na,O > K,O olup,
ornekler sodik karakterlidir. Harker diyagramlarinda SiO;’nin artmasiyla
Fe,0s, MgO, Al,03 MnO, CaO, TiO,, P,0Os igeriklerinde negatif egilim,
K;0 ve NayO igeriklerinde ise pozitif bir egilim gézlenmektedir. Bu durum
Biiyiik Agr1 dag1 volkanik kayaglarimin olusumunda fraksiyonel kristallesme
siirecinin etkili oldugunu diistindiirmektedir.

Anahtar Kelimeler: Biiyik Agridagi, DoguAnadolu, mineraloji-
petrografi, jeokimya, fraksiyonelkristallesme
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PETROGRAPHICAL AND GEOCHEMICAL INVESTIGATION
OF ALKALINE ROCKS FROM NORTHERN GREATER AGRI
(EASTERN ANATOLIA): PRELIMINARY RESULTS
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Abstract: The mineralogical-petrographical properties of volcanic
rocks of the Greater Agr that is one of the two cones of Agr1 stratovolcano
developed in Quaternary, have been examined and the results of major
element data have been evaluated. According to these evaluations, the
mineralogical assemblage of the Greater Agr1 volcanic rocks is plagioclase +
pyroxene + amphibole and Fe-Ti oxide minerals. The majority of the
samples displaying hypocrystalline porphyritic texture whereas aphanitic
texture have been observed in some samples. As a result of optical
microscopic features, zoned plagioclases and the spongy texture plagioclases
are determined. According to major element geochemical data, all samples
are alkaline in features and are basaltictrachyandesite, trachyandesite and
trachyte in composition. All samples collected from study area are sodic
(Na,O > K,0) in character. In Harker diagrams, Fe,Os, MgO, Al,O3, MnO,
Ca0, TiO,, P,Os exhibit a negative trends while positive trends are observed
in K,0O ve Na,O vs SiO,. These features suggest the dominance of fractional
crystallization process during the formation of the Greater Agr1 volcanic
rocks.

Keywords: Greater Agri, Eastern Anatolia, mineralogy-petrography,
geochemistry, fractional crystallization
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TASLIYAYLA VOLKANITLERININ (CAYKARA GUNEYI-
TRABZON) JEOKIMYASAL OZELLIKLERI

Emre Aydingakir’, Sinan Yilmazer®, Buket Diindar®, Yaser A. A.

Al-Mashramah®, Faruk Aydin®, Abdurrahman Dokuz®ve Ciineyt Sen”
aGiimiishane Universitesi, Jeoloji Miihendisligi. Boliimii, GUMUSHANE 29000
bKaradeniz Teknik Universitesi, Jeoloji Miihendisligi Boliimii, TRABZON 61080
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Ozet: Sakarya Zonunun kuzeydogusunda yer alan Dogu Pontidler’de
Ust Kretasevolkanik faaliyetin en yogun oldugu dénemdir. Bu donemde,
asidik ve bazik volkanik evrelerde olusan volkanik ve volkano-klastik
kayaclar kalin istif olusturmuslardir. Bu galismada, Caykara (Trabzon)
Intriizif Kompleksine ait pliitonik kayaglarm kesmis oldugu, Ust Kretase
yasli bazik volkanik kayaclardan elde edilen ilk veriler sunulmustur.
Incelenenvolkanik kayaglar hem Ust Kretase hem de Eosen yasli pliitonik
kayaclar tarafindan kesilmis, dolayisiyla yer yer tanmimlanamayacak kadar
alterasyona ugratilmistir. El drneklerinde sarimsi-yesilimsi-siyahims1 renkli,
afanitik dokuludurlar. Mikroskop altinda mikrolitik porfirik (plajiyoklas
porfirleri iceren) ve entersertal doku gosterirler. Yar1 6z ve 6z sekilli
plajiyoklas minerallerinin An oranlar1 35-55 arasinda degismektedir.
Kimyasal analiz sonuglarindan, bu kayaglarin bazalt-bazaltik andezit-andezit
bilesimde olduklarini, Mg# 30-65 arasinda degistigi gostermektedir. Primitif
mantoya gore normallestirilmis iz element diyagramlarinda negatif Nb, P, Ti
anomalileri ile pozitif Pb anomalisi gozlenmekte olup, biiyiik iyon capli
elementler (LILE) yiiksek ¢ekim alanli elementlere (HFSE) gore daha fazla
zenginlesmistir. Kondirite gére normallestirilmis nadir toprak element(REE)
degisim diyagramlarinda (La/Lu)Noram 4-8 arasinda olup, bazi drnekler
hafif pozitif anomalisi gosterirken bazi Ornekler negatif Eu anomalisi
gostermektedir. Ornekler tektonik ayirtman diyagramlarina diisiiriildiigiinde
beklenildigi gibi ada yay1 bazaltlarmi temsil eden alanda yer alirlar.

Anahtar Kelimeler: Dogu Pontidler, iz element jeokimyasi, Ust
Kretase, bazik volkanikler
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GEOCHEMICAL FEATURES OF TASLIYAYLA
VOLCANICS (SOUTHERN CAYKARA-TRABZON)
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Abstract: Upper Cretaceous era is characterized by densely volcanic
activities in the eastern Pontides that is northeast part of the Sakarya Zone.
In this era, thick pile of volcanic-volano-clastic rocks occurred during the
activities of acidic and basic volcanic cycles. In this study, preliminary
geochemical results of Upper Cretaceous aged volcanic rocks that were cut
by the plutons of Caykara Intrusive Complex (Trabzon) are presented.
Investigated rocks are cut by both Upper Cretaceous and Eocene aged
plutonic rocks; therefore, they are unrecognizably altered in some of the
locations. They are yellowish- greenish-blackish in hand specimens and
show aphanitic textures. They show microlithic porphphyric (including
plagioclase porphyries) and intersertal textures under microscope. Euhedral
and subhedral plagioclase crystals are anorthite 35 to 55 in composition.
From the results of chemical analysis, the volcanic rocks are basalt, basaltic
andesite and andesite in composition and their Mg# is ranging 30 to 65. In
the primitive mantle normalized trace element diagram, the samples display
negative Nb, P and Ti and positive Pb anomalies. In general, large ion
lithophile (LIL) elements enriched compared to the high field strength
(HFSE) elements in the same diagram. In chondrite normalized rare earth
elements diagram, r (La/Lu)N ratios are ranging from 4 to 8. While some
samples are shown slightly negative Eu anomaly, some others show slightly
positive anomaly. When the samples are plotted in tectonic discrimination
diagrams, as expected they fall in island arc volcanic fields.

Keywords: Eastern Pontides, trace element geochemistry, Upper
Cretaceous, basic volcanic rocks
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ANKARA MELANJINA SOKULUM YAPAN GEC KRETASE
ALKALEN SIYENO-DiYORIT, VOLKANITLER VE GEC
KRETASE-ERKEN PALEOSEN ULTRAPOTASIK
LAMPROFIRLERIN PETROJENEZI

Ender Sarifakioglu', Yildirim Dilek’, Mustafa Sevin®
1. MTA Genel Miidiirliigii, Ankara
2. Miami University, Department of Geology & Environmental Earth Science, Oxford,OH, 45056 USA
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Ozet: Ankara Mélanji, Mesozoyik okyanusta (Neo-Tetis) gelismis yitim
zonu-eklenir prizmay: karakterize eder. Izmir-Ankara-Erzincan Kenet Zonu
(IAEKZ)’da, Sakarya Kitasi (SK) ile Kirsehir Masifi (KM) arasinda yer alan
Ankara Mélanji’nin kaotik yapisini olusturan megabloklar, genellikle okyanusal
kayalar1 temsil eden N-MORB karakterli ofiyolitik volkanitler, serpantinize
peridotitler, ¢ortler, pelajik-neritik kiregtaslari, E-MORB karakterli okyanusal
plato bazaltlar1 ve OIB karakterli denizalt1 volkanitlerinden tliremedir. Ankara
Mélanji’nin tizerinde tektonik dokanakla bulunan 180 Ma yasli SSZ-tipi Eldivan
ofiyoliti, mélanj i¢in dnemli bir yas bulgusu saglar. Ankara Mélanji’n1 kesen ve
orten alkalen volkanitler, bazanit, foidit, trakibazalt, bazaltik trakiandezit ve
trakiandezit bilesimlidir. Alkalen volkanik kayalar, yer yer volkaniklastik
kayalar ile ara seviyeler olustururlar ve Ust Kretase resifal kiregtaslari tarafindan
ortiliirler. Sosonitik volkanik kayalar, degisik oranda SiO2 (%42.69-51.33),
yiiksek oranda K,0+Na,O (%4.71-6,69), Al,O3 (%12.84-18.47wt%), Ba (1051-
1883ppm), Rb (29-129pm), Sr (743-780ppm) ve Pb (3.9-13.4ppm) igerir. Bir
siyeno-diyorit stogu (~ 1km c¢apinda), volkanik eslenikleri gibi SiO, = %49.1-
50.3 ve yiliksek K,0+Na,O (%7.64-8.03), Al,O3 (%18-19), Ba (1520-1685ppm),
Rb (130-148ppm), Sr (759-915ppm) ve Pb (22-25ppm) igerir. Ankara
Meélanji’n1 kesen ultrapotasik karakterli lampropirik dayklar ise tefrit, fonotefrit,
pikrobazalt, trakibazalt ve trakiandezit bilesimlidir. Lamprofirlerden
67.2+1.2Ma ile 63.6+1.2Ma “Ar/*°Ar yas verileri elde edilmistir. Lampropirik
dayklar, degisik oranlarda SiO, (39.81-58.15wt%) yiiksek oranda K,O+Na,O
(%5.36-9.88), Al,O3 (%11.2-17.47), Ba (739-3229ppm), Rb (21-184ppm), Sr
(679-1432ppm) ve Pb (8.8-32.38%)pm) icerir. Alkalen kayalarin yiiksek Ba/Th
(58-179), Rb/Nb (4-20), ¥Sr/®Sr (0.704697-0.704892) oranlari ve diisiik
3Nd/**Nd (0.512674-0.512690) oranlar;, magma kaynagimin onceki yitim
zonu ergiyikleri tarafindan metasomatizmaya ugramus bir litosferik mantonun
kismi ergimesinden tiiretildigini isaret eder. Bununla birlikte, yiiksek 2°Pb/**Pb
(19.332-19.939), “’Pb/**Pb (15.655-15.691) ve 2°°Pb/**Pb (39.192-39.612)
oranlari, yiiksek Ce (38-159ppm) ve Sm (3.2-11.6ppm) igerikleri, kabuksal
kirlenmenin etkisini yansitir. Jeolojik ve jeokimyasal bulgular, alkalen
kayalarin, SK ve KM’nin ¢arpismasindan 6nce kuzeye dalan Neo-Tetis yitim
zonunun yaratti§i yay magmatizmasinin en son evresinde olustugunu
gostermektedir.

Anahtar Kelimeler: TAESZ, Ankara M¢élanji, siyeno-diyorit, alkalen
volkanitler, lamprofir
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PETROGENESIS OF LATE CRETACEOUS ALKALINE
SYENO-DIORITE, VOLCANITES, AND LATE CRETACEOQUS-
EARLY PALEOCENE ULTRAPOTASIC LAMPROPHYRES
INTRUDED THE ANKARA MELANGE

Ender Sarifakioglu', Yildirim Dilek’, Mustafa Sevin®
1.MTA General Directorate, Ankara
2.Miami University, Department of Geology & Environmental Earth Science, Oxford, OH, 45056 USA
esarifakioglu@mta.gov.tr

Abstract: The Ankara Mélange represents a subduction-accretion
system within Mesozoic ocean (Neo-Tethys). Megablocks of the chaotic
structured Ankara Mélange within the Izmir-Ankara-Erzincan Suture Zone
(TAESZ) between the Sakarya Continent (SC) and Kirsehir Massif (KM)
have been derived from of N-MORB ophiolitic volcanites, serpantinized
peridotites, cherts, pelagic-neritic limestones, E-MORB oceanic plateau
basalts and OIB seamount volcanites. The SSZ-type, 180 Ma-old Eldivan
Ophiolite is thrust over the Ankara Mélange, providing important age
constraints for the melange. Alkaline volcanic rocks crosscut and cover the
Ankara Mélange display basanite, foidite, trachybasalt, basaltic
trachyandesite, and trachyandesite compositions. These volcanic rocks are
locally intercalated with volcaniclastic rocks of similar compositions, and
are covered by an Upper Cretaceous reefal limestone. The shoshonitic
volcanic rocks have variable SiO, (42.69-51.33wt%) values, high
K,0+Na,O (4.71-6,69wWt%), Al,O; (12.84-18.47wt%), Ba (1051-1883ppm),
Rb (29-129pm), Sr (743-780ppm) and Pb (3.9-13.4ppm) values. A syeno-
diorite stock (~ 1km in diameter) contains SiO, = 49.1-50.3wt%, and high
K,O+Na,O (7.64-8.03wt%), Al,O; (18-19wt%), Ba (1520-1685ppm), Rb
(130-148ppm), Sr (759-915ppm) and Pb (22-25ppm) values as its volcanic
counterparts. The lamprophyric dykes with ultrapotasic compositions
crosscut the Ankara Mélange display tephrite, phonotephrite, picrobasalt,
trachybasalt and trachyandesite compositions. 67.2+1.2Ma and 63.6+1.2Ma
“Ar/*Ar age dating were determined. They have variable SiO, (39.81-
58.15wt%) contents, high K,O+Na,O (5.36-9.88wt%), Rb (21-184ppm), Sr
(679-1432ppm) and Pb (8.8-32.3ppm) ratios. High Ba/Th (58-179), Rb/Nb
(4-20), ¥'Sr/*Sr (0.704697-0.704892) ratios and low **Nd/***Nd ratios
(0.512674-0.512690) of the alkaline rocks indicate that their magma source
was derived from partial melting of a lithospheric mantle metasomatized by
previous intra-oceanic subduction events. However, high 2°Pb/**Pb
(19.332-19.939), *’Pb/*™Pb (15.655-15.691) and “®Pb/**Pb (39.192-
39.612) ratios, high Ce (38-159ppm) and Sm (3.2-11.6ppm) contents also
suggest crustal contamination. The geological nad geochemical data indicate
that these alkaline rocks as the products of the latest stages of arc
magmatism above the North-dipping Neotethyan subduction zone, prior to
the collision of the SC with the KM.

Keywords: IAESZ, Ankara Mélange, syeno-diorite, alkaline volcanites,
lamprophyre
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ISTRANCA MASIFiNi KESEN MESOZOYIiK
INTRUZIFLERINDEKiI ANKLAVLARIN KOKENIi

Ezgi Ulusoy" ve Yusuf Kagan Kadioglu®®
1. MTA Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, ANKARA
2. Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, ANKARA
3. 2Ankara Universitesi Yer Bilimleri Arastirma ve Uygulama Merkezi, ANKARA
ezgi.ulusoy@mta.gov.tr, kadi@ankara.edu.tr

Ozet: KB Tiirkiye’de yer alan Istranca Masifine ait metamorfik kayalar
Mesozoik yash farkli bilesimde ve farkli yas aralifinda intriiziflerle
kesilmektedir. Bolgede yaklasik olarak D — B dogrultusunda yiizlek veren bu
intriizif kayalar genel olarak; granit, monzonit, siyenit ve gabro bilesimindedir.
Granitik bilesenler ¢aligma alaninin dogu kisminda ve batiya dogru
monzonitlere ve daha kuzey batiya dogru ise siyenit bilesimine gegmektedir.
Gabroyik intruzifler, granitik, monzonitik ve siyenitik kayalara sokulum
yapmaktadir. Mafik ve felsik bilesimdeki anklavlar bu intruzifler igerisinde
farkli boyut ve mineralojik bilesiminde gdzlenmektedir. intruziflerde ii¢ gesit
anklav belirlenmistir. Bunlar ¢oktan aza dogru magma karigimi, magma
segregasyonu ve ksenolit seklindedir. Magma karisim ve magma segregasyon
anklavlar1 en yaygin anklav tiirleri olmalar ile birlikte magmatik kaya dokusu
ve anakaya ile benzer mineral bilesimlerine sahiptirler. Ksenolit anklavlar
metamorfik kaya dokusu gostermekte ve ana kayadan farklt mineral bilesimi ve
farkli dokusal 6zellik gostermektedir. Magma karisim ve magma segregasyon
anklavlar1 biitiin intriizif kayalarin farkli alanlarinda ve farkli oranlar da
bulunmaktadirlar. Ksenolitanklavlar ise 6zellikle intruzif kayalarin yan kaya ile
dokanak kisimlarinda ve 6zellikle siyenit bilesimindeki sokulumlarda daha fazla
oranlarda bulunmaktadir. Anklavlarin mineral karakteristiklerini ve kimyasal
bilegsimlerini belirlemek i¢in ¢ok sayida Konfokal Raman Spektroskobisi (CRS)
ile mineral ve XRF-ICP ile kaya analizi yapilmustir. Yapilan CRS analiz
sonuglarina gére magma karisim ve magma segregasyon anklavlaridaki mafik
mineraller; hornblend (219.198 — 205.236 cm™ Raman kayma siddeti), tremolit
(1053.679 — 929.205 - 671.435 cm™ Raman kayma siddeti), aktinolit (1025.098
— 667.378 — 533.629 cm™ Raman kayma siddeti) ve biyotilerden (760.306 —
510.547 cm™ Raman kayma siddeti) olusmakta ve ana kaya igerisindeki mineral
tiirleri ile benzer oldugu goriilmektedir. Bu tiir anklavlarda magnetit ve ilmenit
orami oldukg¢a azdir. Ksenolit tiirii anklavlarda tremolit, aktinolit, muskovit,
biyotit ve fazla oranda magnetit ve ilmenit yer almaktadir. Kalsit, epidot, klorit
ve diyopsit belirgin bir sekilde bu kayalarda yayilim gostermektedir. Magma
karigim anklavlar’da SiO, igerigi %45 ile %55 arasina diigmektedir. Orta —
yiiksek K’lu bazik seri araliginda yer almakta, kalkalkali anakayadan toleyitik
karakterli liriinlere dogru gegislidir. MORB normalize edilmis iz element
diyagramlarinda anklavlarin ankayaya gore LIL elementlerde zenginlesme, HFS
elementlerdeki tiiketilme deseni derinlerden gelen magmanin kabuk ile
etkilesimini yansitmaktadir.

Anahtar Kelimeler: Istranca masifi, kabuk kalinligi, anklav, ksenolit,
magma segregasyonu
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NATURE OF ENCLAVES WITHIN MESOZOIC INTRUSIVES OF
STRANDJA MASSIF, NW TURKEY

Ezgi Ulusoy'And Yusuf Kagan Kadioglu*®
1. General Directorate of Mineral Researchand Exploration, Department of Geological Research,
ANKARA
2. Ankara University, EngineeringFaculty, Geological Engineering Department, ANKARA
3. Earth Science Application andResearch Center of Ankara University (YEBIM), ANKARA
ezgi.ulusoy@mta.gov.tr, kadi@ankara.edu.tr

Abstract: The Mesozoic intrusives in various composition with different
ages cut the Metamorphic rocks of Strandja Massif at NW of Turkey. These
intrusives which crop out approximately E-W direction are mainly
comprised of granite, monzonite, syenite and gabbro in composition.
Granitic rocks exhibits to the east part, change to monzonite composition
towards the west and changes to syenitic composition to the North West part
of the study area. Gabbroic rocks mainly intrude granitic and monzonitic
rocks in composition. These rocks contain felsic or mafic enclaves with
different sizes and various mineralogical compositions. Three types of
enclaves are identified these are; magma mixing, magma segregation and
xenolith enclave types. The most common types are magma mixing and
magma segregation enclaves and have magmatic texture and almost similar
mineral composition with the host rock. Xenolith enclaves have different
textural properties and have metamorphic texture with different mineral
composition. Magma mixing and magma segregation enclaves are found at
different part of all the intrusive rocks with different proportions. Xenolitic
enclaves are observed at the contact between wall and host rock and they are
mainly find out especially in the syenitic rocks. Confocal Raman
Spectroscopy and XRF-ICP are used for determining the mineralogical and
chemical compositions of the enclaves. Confocal Raman Spectroscopy
studies reveal that magma mixing and magma segregation enclaves have
hornblende (219.198 — 205.236 cm™ Raman shift) with tremolite (1053.679
— 929.205 - 671.435 cm™ Raman shift)-actinolite (1025.098 — 667.378 —
533.629 cm™* Raman shift), biotite (760.306 — 510.547 cm™ Raman shift) as
same as of the host rocks. The Magnetite and ilmenite are formed the
accessory minerals of the enclaves. On the other hand the xenolithic
enclaves have more mafic minerals such as tremolite-actinolite, muscovite,
biotite and more magnetite and ilmenite than the host rocks. Calcite, epidote,
chlorite, diopside are formed the less amount of this combinations within the
rock units. Magma mixing enclaves contain approximately 45-55% SiO,
content and are characterized by medium — high K content and basic series
product. The enclaves have transitional composition starting from calc-
alkaline to tholeiitic magma character. Generally MORB normalized
elemental patterns of the enclaves are exposed the products of mafic magma
with the mixing of the felsic magma.

Keywords: Strandja Massif, crustal thickness, enclaves, xenoliths,
magma segregation
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SEKIKASI (YOZGAT) BAZALT PETROLOJISi VE
JEOKRONOLOJISI

Ezgi Ulusoy, Ali Ekber Akcay, Metin Beyazpirin¢, Kerem Sonmez
MTA Genel Miidiirligii, Jeoloji Etiitleri Dairesi, ANKARA
ezgi.ulusoy@mta.gov.tr

Ozet: Kirsehir blogu ile izmir-Ankara-Erzincan kenet kusag: arasinda
bulunan inceleme alanmin temelini Geg Paleozoyik - Erken Kretase yash
Akdagmadeni masifine ait metamorfitler olusturmaktadir. Bu metamorfitler
lizerine izmir-Ankara-Erzincan kenet kusag: icerisinde yer alan, Geg Kretase
yagh ofiyolitik karisik, Albiyen-erken Senomaniyen yasli tiirbiditler ve
Senomaniyen-Maastrihtiyen yasli volkano-sedimanter birimler tektonik
dokanakla gelmektedir. Tiim bu birimler {izerine uyumsuz olarak Geg
Paleosen-Orta Eosen yasli volkano-sedimanter kayalar, Orta Miyosen-
Pliyosen yagli karasal kirintililar ve Pliyosen yash Sekikasi bazalti
gelmektedir. Bu calismada Sekikasi Bazalti i¢in petrografik, jeokimyasal
analizler  ile  jeokronolojik  yaslandirma  yapilmistir.  Sekikasi
(Abdurrahmanli) bazalt1 olarak tammlanan geng bazik kayalar kendilerinden
yagli tim birimler {izerine uyumsuz olarak gelmektedir. Birim, yanal
yonlerde  degisiklikler —gostermemekte, 1-15 m arasi kalinliklar
sunmaktadir.Makroskobik olarak; koyu gri — siyah renkli afanitik dokulu
olup soguma siitunlar1 gézlenmektedir. Mikroskobik olarak hipokristalen
porfirik dokuya sahip 6rnekler anortitge zengin plajiyoklaz, yogun sekilde
bozusmus olivin, glomeroporfirik dokulu klinopiroksen ve ince taneli opak
minerallerden olusmaktadir. Alkali bazalt — trakibazalt kompozisyonlu
kayalar alkali, alkali — toleyitik sinirinda yer almakta olup kita i¢i bazaltlara
ait oOzellikler sergilemektedir. OIB normalize edilmis ¢oklu element
diyagramlarinda LRE, LIL elementlerde kismen zenginlesme, HRE ve HFS
elementlerde ise kismen bir tiiketilme s6z konusudur. Tiim kayadan Ar-Ar
yontemiyle 4.344+0.56 My radyometrik yas elde edilmistir. Bu bulgular
1s18inda  bolgede Pliyosen doneminde de magmatik etkinlik devam
etmektedir.

Anahtar Kelimeler: Ar — Ar, petroloji, bazalt, kita i¢i bazaltlar
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PETROLOGY AND GEOCHRONOLOGY OF SEKIKASI
(YOZGAT) BASALT

Ezgi Ulusoy, Ali Ekber Akcay, Metin Beyazpirin¢, Kerem Sonmez
General Diroctorate of Mineral Research and Exploration, Department of Geological Research,
ANKARA
ezgi.ulusoy@mta.gov.tr

Abstract: Study area which located between Kirsehir block and Izmir-
Ankara-Erzincan suture zone composed of Akdagmadeni Massifs
metamorphic rocks with Late Paleozoic — Early Cretaceous ages at the
basement. These metamorphic rocks tectonically covered by ophiolites from
Izmir-Ankara-Erzincan suture zone with Late Cretaceous age, turbidites with
Albian — early Cenomanian age and volcano-sedimanter rocks with
Cenomanian — Maastrihtian age. All these units unconformably overlain by
Late Paleocene — middle Eocene volcano-sedimenter rocks, middle Miocene
— Pliocene terrestrial clastics and Pliocene Sekikasi Basalts at the top of
sequence. In this study include of field observations and petrographic,
geochemical, geochronolohic determinations of Sekikasi Basalt. Young
mafic rocks identify as Sekikasi (Abdurrahmanli) basalt cover older all units
unconformably. Thickness of this unit varies about 1 — 15m and don’t show
variance laterally. These are columnar jointed basalt in composition with
grey dark grey colour and aphanitic textures in macroscopically. They are
mainly composed of anorthite-rich plagioclase, intensively altered olivine,
clinopyroxene with glomeroporphyritic texture and fine-grained opaque
minerals.This unit named as alkali basalt and trachy-basalt in composition
have alkali, alkali- tholeiitic transition character and display within plate
basalt features. OIB normalized trace and rare earth element diagrams show
partially enrichment in LIL and LRE elements and slightly depletion HFS
and HRE elements.Ar- Ar whole-rock radiometric age from unit is
4.344+0.56 Ma. In light of these findings magmatic activity still continue
during Pliocene times in the area.

Keywords: Ar — Ar, petrology, basalt, within plate basalt
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SAKARYA ZONU DOGUSU’NDAKI (KD TURKIYE) MAFIiK
DAYKLARIN PETROJENEZI
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Ozet: Sakarya Zonu Dogusu’nda bulunan Caykara ve Hayrat-Balaban
(Trabzon) ile ikizdere (Rize) bolgelerindeki mafik dayklar genellikle bazalt,
dolerit ve lamprofirlerden ve daha az oranda da bazaltik-andezit ve traki-
andezitlerden olusurlar. Dayk &rneklerinin dokusu porfiritikten afirige
degisir; plajiyoklas, klinopiroksen, amfibol ve bazi Grneklerde bir miktar
biyotit ve kuvars fenokristalleri ile 6zsekilli kii¢iik zirkon, apatit ve Fe-Ti-
oksit kristalleri igerirler. Mafik dayklarjeokimyasal olarak subalkalin
karakter gosterirler ve yitim iliskili magmalarin tipik 6zelliklerini yansitirlar.
Silikaya karsi ana ve iz element ikili degisim diyagramlarinda, mafik
dayklara ait tiim 6rnekler Ol+Kpir+Amf+Fe-Ti-oksit+apatit ayrimlagsmasini
destekleyen lineer negatif yonseme sunarlar. Kondrite normalize edilmis
nadir toprak element (NTE) degisim diyagramlari, tiim 6rneklerin hafif NTE
bakimindan zenginlestiklerini ve degisebilir oranlarda hafif NTE/ agir
NTEfarklilasmasiyla birlikte((La/Yb)y=0.8-22.2)hafif pozitif/negatif Eu
anomalisi (Eu/Eu*=0.7-1.3) sunduklarim gostermistir. Okyanus ortasi sirti
bazaltlarina (OOSB) gore normalize edilmis ¢oklu element degisim
diyagramlari, incelenen dayk orneklerinin genellikle biiyiik iyon yarigapl
elementler (BIYE) bakimindan zenginlestigini ve yiiksek alan enerjili
elementler (YAEE) bakimindan da fakirlestiklerini gdstermistir. Ayrica tiim
ornekler Nb ve Ti bakimindan belirgin negatif yonseme gosterirler ve
birbirlerine paralel bir degisim trendi izlerler. Coklu element degisim
diyagramlarinda bazi drneklerde gozlenen hafif negatif Eu ve Sr anomalileri
plajiyoklas fraksiyonlagsmasina atfedilebilir. Jeokimyasal ve izotopik veriler
[C'Sr/*Sr)i = 0.7045-0.7113 ve(**Nd/***Nd)i = 0.5125-0.5128)] mafik
dayklarm kaynagini olusturan mantonun metazomatize olmus manto kamasi
ile bilesimsel benzerligine isaret eder. Mafik dayk orneklerindeki yliksek
La/Nb (2-8), Ba/Nb (20-850) ve Zr/Nb oranlar1 (5-41), acik bir sekilde s6z
konusu dayklarin bir ¢ok levha i¢i volkanik kayaclardan farkli olduklarini
(La/Nb=0.5-2.5, Ba/Nb=1-20 and Zr/Nb<5), buna karsinSakarya Zonu
Dogusu’ndaki yitim iliskili Ge¢ Kretase yaslimagmatik kayaclara benzerlik
sunduklarin1 gostermektedir.

Anahtar Kelimeler: KD Tirkiye, mafik dayk, jeokimya, izotop,
petroloji
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PETROGENESIS OF MAFIC DYKES IN THE EASTERN
SAKARYA ZONE, NE TURKEY
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(hakanhakkikaptan@hotmail.com)

Abstract: Mafic dykes from the Caykara and Hayrat-Balaban (Trabzon),
andikizdere (Rize) regions from the eastern Sakarya Zone (NE Turkey)
consist of mostly basalts, dolerites, lamprophyres (basic member) and lesser
basaltic-andesites and trachy-andesites (evolved member). Most of the dyke
samples display aphyric to porphyritic texture with phenocrysts of
plagioclase, clinopyroxene, amphibole, and some contain variable amount of
biotite, lesser quartz and minor euhedral zircon, apatite and Fe-Ti oxides.The
mafic dykes have mostly subalkaline character and show typical features of
subduction-related magmas. In the silica versus major and trace element
diagrams, all samples of the mafic dykes exhibit lineer negative correlation,
which support fractionation of Ol+Cpx+Amp+Fe-Tioxides+Apatite. On the
chondrite-normalized REE patterns, all samples show enrichment in LREES,
and show variable LREE/HREE fractionation ((La/Yb)y=0.8-22.2) with
variable Eu anomalies (Eu/Eu*=0.7-1.3). On the N-MORB normalized
diagrams, the samples from both dyke members are generally enriched in
LILEs and depleted in HFSEs. They are also characterized by subparallel
patterns with pronounced depletion of Nb and Ti. Geochemical and isotopic
data[(®"Sr/%°Sr); =0.7045-0.7113 and(***Nd/***Nd); = 0.5125-0.5128)] suggest
that the mantle source of the mafic dyke samples has compositional
similarity with metasomatized mantle wedge. High La/Nb (2-8), Ba/Nb (20-
850) and Zr/Nb ratios (5-41) in the mafic dyke samples are clearly
distinctive to the features of intraplate volcanic rocks (La/Nb=0.5-2.5,
Ba/Nb=1-20 and Zr/Nb<5), but similar to subduction-related late Cretaceous
magmatic rocks from the eastern Sakarya Zone.

Keywords: NE Turkey,mafic dyke, geochemistry, isotope, petrology
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OKYANUS ADASI BAZALT BENZERI MAGMA URUNLERINDE
KRISTALOKIMYAYA DAYALI COKLU AKIS SAPTAMASI:
ANKARA OFIYOLITiK MELANJINDAN ORNEK CALISMA

Fatma Toksoy-Koksal' ve Aynur Atak-Kiigiik’
10rta Dogu Teknik Universitesi, Jeoloji Miihendisligi Béliimii, Ankara
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Ozet: Volkanik patlama oncesi gelisen ¢oklu akis gibi magmatik
stiregler, mikro- ve nano-zonlu kristaller ve hamur malzemesinde yapilan
dokusal ve kristalokimyasal ¢aligmalarla ¢ok iyi ortaya koyulabilir.
Kimyasal dengenin saglanabilmesi i¢in gereken kristal ve ergiyik arasindaki
elementel reaksiyon zonlu minerallerde, reaksiyon kenar1 ve
kuyruklanmalarda elementel degisime neden olur ki buda magmatik
siireglerin belirlenmesinde Onemli bulgular saglar. Bu calismada, Corum
bolgesinde yiizeylenen Ankara Ofiyolitik Melanjindaki okyanus adasi
bazaltlar1 ve doleritik dayklarda kristal zonlanmasi, korozyon, siingerimsi
gozenekli dokuya neden olan rezorpsiyon, reaksiyon kenari ve kuyruklanma
ozellikleri ve fenokristallerin etrafinda biiyiiyen ince taneli ojit kristallari
petrografik, geri sagimimli elektron goriintileri (BSE) ve elektron-prob-
mikro-analiz (EPMA) yontemleri ile ¢ok iyi tammlamistir. Bu kayaglar, Sr,
Nd izotoplarmi da igeren tiim-kaya jeokimyasina gore E-MORB ve OIB
tipleri arasindaki gegis ortamunda DMM ve EM-I karisimiyla gelisen alkalen
magmanin Uriinleridir. Caligilan bu  kayaglarda, Ti-zengin ojitik
kompozisyonlu piroksen ve albit+K-feldispat kompozisyonlu feldispat ana
fazlar olup piroksen birinci kristallenen mineraldir. Cams1 hamur Mg-klorite
baskalasmistir. Mineral igerikleri benzer olmasina ragmen, EPMA ve BSE
verisiyle de desteklenen dokusal farkliliklar vardir. Zonlu piroksen ve hamur
mikrokristalleri Mg ve Al’ca zenginlesmistir. Piroksen kimyasi magma
odasina en az ii¢ ergiyik akisi oldugunu isaret etmektedir. Bununla birlikte,
son akis cogunlukla camsi hamur olarak gozlenmekte olup tiim-kayag
kimyasini da etkileyen Mg-zengin alkalen egilimlidir. Mineral verisi
kayaclarin siib-alkalenden alkalene gecisli olan ve orojenik olmayan bir
ortamda gelisen magma iiriinleri olduklarini gdstermistir.

Anahtar Kelimeler: Corum, ofiyolitik melanj, bazalt, dolerit, alkalen
magma, mineral kimyasi
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MULTIPLE INFLUXES IN OCEAN ISLAND BASALT LIKE
MAGMA PRODUCTS ATTAINED BY CRYSTALLOCHEMISTRY:
A CASE STUDY WITHIN THE ANKARA OPHIOLITIC MELANGE

Fatma Toksoy-Koksal' and Aynur Atak-Kiigiik®
1Middle east Technical University, Department of Geological Engineering, Ankara
2Central Laboratory, Middle East Technical University, Ankara ftkoksal @metu.edu.tr,
aaynur@metu.edu.tr

Abstract: Magmatic processes, e.g. multiple influxes, occurring prior to
volcanic eruption can be well-documented wusing textural and
crystallochemical studies on micro- to nano-zoned minerals and groundmass
materials. Elemental reactions between crystal and melt to provide chemical
equilibrium result in modification of elemental concentration within crystal
zones, reaction rims and tailings. In this study, crystal zonation, corrosion,
resorption resulting in spongy cellular texture, reaction rim and tailing
properties, and overgrowth of finer grained augite crystals around
phenocryts, those from the ocean island basalts (OIB) and doleritic dykes
within the Ankara Ophiolitic Melange outcropping in the Corum area, are
well-defined by using petrographical features, back-scattered electron
images and electron probe micro analyses (EPMA). Whole-rock
geochemical data including Sr, Nd isotopes indicate that the rocks are
products of alkaline magma formed by a mixture of DMM and EMI in a
transitional environment between E-MORB and OIB. In the studied rocks,
pyroxene with Ti-rich augitic composition and feldspar with albitetK-
feldspar composition are essential phases where pyroxene is the first
crystallizing phase. Glassy matrix is altered to Mg-chlorite. Despite the
similarity in mineral contents, there are textural differences well-supported
by EPMA data. Zoned pyroxenes and microcrystals in matrix display
enrichment in Mg and Al. Pyroxene chemistry infers at least three melt
influxes into magma chamber. Moreover, the last influx, mainly observed as
glassy matrix, is Mg-rich with alkaline affinity that control the whole-rock
chemistry. The mineral data strongly indicate that the rocks have a
transitional character from subalkaline to alkaline, and generated in a non-
orogenic environment.

Keywords: Corum, ophiolitic melange, basalt, dolerite, alkaline magma,
mineral chemistry
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BiIGA YARIMADASI’NDA (KB ANADOLU) YER ALAN
EKLOJITLERDE RUTIL TERMOMETRESI

Firat Sengiin've Thomas Zack®
1. Canakkale Onsekiz Mart Universitesi, Terzioglu Yerleskesi, Mithendislik Fakiiltesi, Jeoloji
Miihendisligi B6limii, 17100, Canakkale
2. Gothenburg Universitesi, Yer Bilimleri Boliimii, Box 460, 40530, Gothenburg, Isve¢
firatsengun@comu.edu.tr

Ozet: Rutilin Zr igerigine dayali termometre yiiksek dereceli metamorfik
kayalara ozellikle eklojitlere yaygin olarak uygulanmaktadir. Bununla
birlikte uygulamalarin g¢ogunlugu yiiksek-orta sicaklik eklojitleriyle ilgili
olurken diisiik sicaklik eklojitleriyle ilgili uygulamalar ise nadirdir.
Kuzeybati Anadolu’da Biga Yarimadasi’nin giiney ve bati kesimlerinde
yuzlek veren eklojitlere ilk kez rutil termometresi uygulanarak
metamorfizma  sicaklik  degerleri  hesaplanmigtir.  EKlojitler  Biga
Yarimadasi’nin giineyinde Cetmi Grubu ve batisinda Camlica metamorfitleri
icerisinde tektonik dilim olarak bulunmaktadir. Cetmi Grubu igerisinde
yiizlek veren eklojitlere granat-mika sistler eslik etmektedir. Camlica
metamorfitleri igerisinde yiizlek veren eklojitlere ise kuvars-fengit sist, talk
sist, tremolit/aktinolit sist ve amfibolit eslik etmektedir. Eklojitlerin genel
mineral bilesimi omfasit, granat, glokofan, paragonit, kuvars, epidot, rutil,
zirkon ve titanitten olugsmaktadir. Rutil hem matriks i¢erisinde hem de granat
icerisinde inkliizyon olarak bulunur. Matriksde bulunan rutiller 50-120 um
boyutuna sahiptir ve ¢gogunlukla etrafi titanit tarafindan ¢evrelenmistir. Rutil
inkliizyonlarinin boyutu ise 20 um den daha azdir. Rutil mineralleri
icerisinde ilmenit eksolusyonlart bulunmaktadir. Rutiller LA-ICPMS
kullanilarak ince kesitler iizerinden analiz edilmistir. Rutillerin Zr igerikleri
39 ile 139 ppm arasinda degismektedir. Rutillerin Zr icerigine bagl ve
basing diizeltmesinin yapildig1 kalibrasyona gore elde edilen sicakliklar 539
- 658 oC arasindadir. Bu termometreyle hesaplanan sicaklik kosullari
maksimum metamorfizma kosullar1 icin daha kesin sicaklik degerleri
vermektedir ve onceki sicaklik degerleriyle de uyumluluk gostermektedir.
Bununla birlikte basing diizeltmesinin yapilmadig1 diger rutil termometreleri
daha diisiik sicaklik degerleri vermektedir. Bu da basmecin rutil
termometresinde dnemli bir rol oynadigini géstermektedir.

Anahtar Kelimeler: Rutil, Rutil termometresi, Eklojit, Biga Yarimadas,
KB Anadolu
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ZR-IN-RUTILE THERMOMETRY IN ECLOGITES FROM BIGA
PENINSULA, NW ANATOLIA

Firat Sengiin*and Thomas Zack?
1. Canakkale Onsekiz Mart University, Terzioglu Campus, Faculty of Engineering, Department of
Geological Engineering, 17100, Canakkale
2. University of Gothenburg, Department of Earth Sciences, Box 460, 40530, Gothenburg, Sweden
firatsengun@comu.edu.tr

Abstract: Zr-in-rutile thermometer has been commonly applied to high-
grade metamorphic rocks, especially eclogites. However, most of these
applications are related to high to medium-temperature eclogites whereas
applications to low-temperature are rare. This study is the first applications
of Zr-in-rutile thermometer to HP/LT eclogites from the Biga Peninsula, NW
Anatolia. Eclogites crop out in the Camlica metamorphics and beneath the
Cetmi Group as tectonic slices, which are located on the westernmost and
southern part of the Biga Peninsula, respectively. Eclogites in the Cetmi
Group are associated with garnet-mica schist. Eclogites n the Camlica
metamorphics are associated with quartz-phengite schist, talc schist,
tremolite/actinolite schist and amphibolite. The general mineral assemblage
of eclogites is mainly composed of omphacite, garnet, glaucophane,
paragonite, quartz, epidote, rutile, zircon and titanite. Rutile occurs both in
matrix and as inclusions in garnet. Most matrix rutile grains are about 50-
120 um in size, and are often surrounded by titanite rims. Most rutile
inclusions are less than 20 um in size. Some rutiles show ilmenite
exsolution. Rutiles were analyzed in situ in thin sections by LA-ICPMS with
a 12 um laser spot. Zr contents in rutile range between 39 to 139 ppm, which
corresponds to 539-658 °C using Zr-in-rutile calibration with pressure
correction. These conditions are more precise estimate of the peak
conditions. However, Zr-in-rutile calibrations without a pressure correction
give lower temperatures, which confirm that the pressure plays a significant
role on Zr-in-rutile thermometer.

Keywords: Rutile, Zr-in-rutile thermometry, Eclogite, Biga Peninsula,
NW Anatolia
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KAZDAG MASIFi’NDEKi METAGABROLAR iCERiISINDEKI
RUTILLERIN iZ ELEMENT JEOKIMYASI VE
METAGABROLARIN BASINC-SICAKLIK KOSULLARI

Firat Sengiin've Thomas Zack®
1Canakkale Onsekiz Mart Universitesi, Terzioglu Yerleskesi, Mithendislik Fakiiltesi, Jeoloji
Miihendisligi Boliimii, 17100, Canakkale
2Gothenburg Universitesi, Yer Bilimleri Béliimii, Box 460, 40530, Gothenburg, Isveg
firatsengun@comu.edu.tr

Ozet: Ofiyolitik metagabrolar Biga Yarimadasi’nin giineyinde Kazdag
Masifi'nde yilizlek vermektedir. Metagabrolar igerisindeki rutil ve kuvars
minerallerinin iz element bilesimleri LA-ICP-MS ile saptanmistir. Hem
matriks igerisinde hem de granat igerisinde inkliizyon olarak bulunan rutil
tanelerinin Zr igerigi 176 ile 428 ppm arasinda degismekte ve ortalama Zr
icerigi ise 335 ppm’dir. Rutil taneleri genellikle homojen Zr dagilimina
sahiptir. Kazdag Masifi’nde incelenen ornekler igerisindeki rutil taneleri
subkondritik Nb/Ta (11-23) ve Zr/Hf (20-33) degerleriyle karakterize
olmaktadir. Nb/Ta ve Zr/Hf pozitif korelasyon gostermekte ve bu da
muhtemelen silikat par¢alanmasindan kaynaklanmaktadir. Nb/Ta ve Zr/Hf
oranlar1 Ta ve Hf igeriklerindeki azalmayla artma egilimi sunmaktadir. Rutil
tanelerinin  ¢ekirdekleri genellikle diisik Nb/Ta (17-18) oranlariyla
karakterize olurken kenar kesimleri goreceli olarak daha yiiksek Nb/Ta (19-
23) oranlarma sahiptir. Rutilin iz element analizleri rutil kristallerinin
metamorfik akigkanlardan itibaren gelistigini gostermektedir.
Metagabrolarin basing-sicaklik kosullar1 kuvarsin Ti igerigine ve rutilin Zr
icerigine gore hesaplanmustir. Kuvarsin Ti igerigi rutilin Zr igerigine gore
gelistirilen termometreyle birlikte kullamldiginda kuvars ve rutilin birlikte
bulundugu kayalarda basing-sicaklik hesabi yapilabilmektedir. Kuvarsm Ti
icerigi 28 ile 42 ppm arasinda degismekte ve ortalama 36 ppm’dir. Basing-
sicaklik diyagraminda kuvarsmn Ti izopletleri ile rutilin Zr izopletleri
cakistirildiginda elde edilen sicaklik degeri ~ 660°C, basing degeri ise ~ 10
kbar’dir. Ofiyolitik metagabrolarin basing-sicaklik degeri bu kayalarin iist
amfibolit fasiyesi kosullarinda metamorfizma gegirdigini gostermektedir.

Anahtar Kelimeler: Rutil, rutil termometresi, kuvars termometersi,
Kazdag Masifi, Biga Yarimadasi
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TRACE ELEMENT GEOCHEMISTRY OF RUTILE IN
METAGABBROS FROM THE KAZDAG MASSIF AND P-T
CONDITIONS OF METAGABBROS

Firat Sengiin‘and Thomas Zack?
1.Canakkale Onsekiz Mart University, Terzioglu Campus, Faculty of Engineering, Department of
Geological Engineering, 17100, Canakkale
2.University of Gothenburg, Department of Earth Sciences, Box 460, 40530, Gothenburg, Sweden
firatsengun@comu.edu.tr

Abstract: Ophiolitic meta-gabbros are exposed on the Kazdag Massif
located in the southern part of the Biga Peninsula. Trace element
composition of rutile and quartz were determined for metagabbros from the
Kazdag Massif by LA-ICP-MS. The Zr content of both matrixrutiles and
rutile inclusions in garnet range from 176 to 428 ppm (average 335 ppm).
Rutile grains usually have a homogeneous Zr distribution. The rutile grains
from studied samples in the Kazdag Massif are dominated by subchondritic
Nb/Ta (11-23) and Zr/Hf ratios (20-33). Nb/Ta and Zr/Hf show positive
correlation, which is probably produced by silicate fractionation. The Nb/Ta
and Zr/Hf ratios increase with a decrease in Ta and Hf contents. The core of
rutile grains are generally characterized by low Nb/Ta ratios of 17-18
whereas the rims exhibit relatively high Nb/Ta ratios of 19-23. Trace
element analyses in rutile suggest that these rutile grains were grown from
metamorphic fluids.P-T conditions of metagabbros were calculated by Ti
content of quartz and Zr content of rutile, which are in equilibrium with each
other. Ti-in-quartz can be used as a thermobarometer when used in
combination with Zr-in-rutile thermometer. Ti contents of quartz are ranging
between 28 and 42 ppm (average 36 ppm). A P—T estimate can be obtained
from the intersection of the Ti-in-quartz isopleths with the Zr-in-rutile
isopleths, which yield ~ 660°C and 10 kbar. The P-T conditions of meta-
ophiolitic rocks suggest that these rocks underwent upper amphibolite-facies
metamorphism.

Key words: Rutile, Zr-in-rutile thermometry, Ti-in-quartz thermometry,
Kazdag Massif, Biga Peninsula
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ORTA MENDERES CEKIRDEK KOMPLEKSINDEKI YARI
DERINLIK KAYACLARININ PETROLOJIK, Sr-Nd iZOTOPIK
OZELLIKLERIi VE GRANITOYIDLER iLE PETROJENETIK
ILISKIiSI
Fuat Erkiil've Sibel Tatar Erkiil®

1. Akdeniz Universitesi Teknik Bilimler Meslek Yiiksekokulu, Antalya
2. Akdeniz Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Antalya

Ozet: Orta Menderes Masifi’'nde genisleme ile es yash magmatizma Salihli
ve Turgutlu granitleri ile temsil edilir. Miyosen dénemi boyunca en son gelisen
orojenik magmatizma olmasi sebebi ile jeodinamik agidan O6neme sahip bu
granitoyidler ile ilgili bircok ¢aligma yapilmistir. Ancak, KD-GB dogrultulu
genisleme ile iligkiliyar1 derinlik kayaglar1 bu ¢aligmada ilk kez tanimlanmis ve
petrojenetik 6zellikleri incelenmistir. Yar1 derinlik kayaclari, Salihli granitinin
glineyinde KB dogrultulu birbirine paralel dayklardan meydana gelir ve en fazla
600 metre uzunluga erigir. Bu kayaclar, granit ve granodiyorit porfir bilesimini
gosteren mineral topluluklarindan meydana gelir. Porfiritik doku sergilemekte
olup ana bilegenlerden kuvars, sanidin, plajiyoklaz, biyotit mineralleri yaygindir.
Tali bilesenlerden ise allanit minerali vardir. Kuvars mineralleri tipki volkanik
kayaclarda magma ile reaksiyon sonucu gelisen korfez yapisigosterirler.
Kayagta, karbonatlasma ve biyotitin klorite donilisimii yaygin olarak
goriilmektedir. Granitoyidler ve yariderinlik kayaglart yiiksek K’Iu kalkalkali
karaktere sahip kuvvetli metaliiminodan zayif peraliiminoya degisen karaktere
sahiptir. Granitoyidlerde SiO, (%60.20-69.49), Al,O; (%15.28-16.93), Fe,O;
(%2.90-5.73), MgO (%1.0-3.42), CaO (%3.27-6.06), P,Os (%0.11-0.16)
degerleri, yariderinlik kayaglarinin SiO, (%60.90-67.92), Al,03 (%13.78-15.05),
Fe,O3 (%2.58-4.97), MgO (%0.80-3.78), CaO (%2.99-4.52), P,05(%0.05-0.09)
degerlerine gore daha yiiksektir. Granitoyidlerde, Ba (275-678 ppm), Sr (307-
389 ppm) ve Rb (60-130 ppm) ise yar1 derinlik kayaglarma gére daha diisiiktiir.
Artan SiO; igeriginekars1 Al,O3, Fe,O3, MgO, CaO, NaO, TiO,, P,Os, Sr, Y,
Nb, Zr elementlerinde azalma, K,O, Ba, Rb, Th elementlerinde ise artma
goriilmektedir. Biiyilk iyon yaricapli elementler (LILE) bakimindan ise
zenginlesme gostermektedirler. Granodiyoritler ve yariderinlik kayaclarisirasi
i1e0.711220-0.712408 ve 0.710589, 0.512188-0.512217 ve0.512246, ¥'Sr/*°Sr ve
“3Nd/***Nd oranlarma sahiptir. Elde edilen verilere gére, granodiyoritler ve yar1
derinlik kayaglar1 mineralojik, petrografik, jeokimyasal ve izotopik agidan
birbirine benzemektedir ve bu kayaclar manto ve alt kabuk bileseninin
karigimindan olusmustur. Ancak si1g yerlesmis bu kayaglar olusumu ve
katilasmasi sirasinda Ust kabuktan asir1 derecede malzeme almis ve
fraksiyonlanmaya ugramustir. Genisleme ile es yashh gelismis Salihli
granitoyidlerinin ve beraberindeki yar1 derinlik kayaglarimi olusturan magma
evriminde astenosfer yiikselimi, kabuk incelmesi, litosferik mantonun ergimesi,
magma karigimi, fraksiyonlanma ve kabuk kirlenmesi gibi karmasik siirecler
etkin olmustur.

Anahtar Kelimeler: Orta Menderes Masifi, jeokimya, felsik dayklar, Sr-Nd
izotoplari, gekirdek kompleksler
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PETROLOGIC AND Sr-Nd ISOTOPIC CHARACTERISTICS OF
HYPABYSSAL ROCKS IN CENTRAL MENDERES CORE
COMPLEX AND THEIR PETROGENETIC IMPLICATIONS WITH
GRANITOIDS

Fuat Erkiil', Sibel Tatar Erkiil’
1 Akdeniz University, Vocational School of Technical Sciences, Antalya
2 Akdeniz University, Department of Geological Engineering, Antalya

Abstract: Syn-extensional granitoids in the central Menderes Massif are
characterized by the Salihli and Turgutlu granitoids. A number of studies
have been previously carried out on these granitoids as they are the latest
products of orogenic magmatic activity such that are of high importance in
understanding the geodynamic framework. The hypabyssal rocks in the
region have been described and their petrogenetic characteristics have been
defined for the first time in this study. They occur as a series of NW-trending
subparallel dykes with length reaching up to 600 metres. Their mineral
assemblages are of typical granite and granodiorite in composition. Rock-
forming mineral constituents within a porphyritic groundmass are quartz,
sanidine, plagioclase and biotite, and the accessory phase consist of allanite.
It can be noted that the quartz phenocrysts are commonly embayed as seen in
felsic lavas and alteration is defined by carbonatization of feldspar and
chloritization of biotite crystals. Hypabyssal rockstogether with their
granitoids are high-K and calc-alkaline and display strongly metaluminous to
slightly peraluminous character. SiO, (%60.20-69.49), Al,0; (%15.28-
16.93), Fe;03 (%2.90-5.73), MgO (%1.0-3.42), CaO (%3.27-6.06), P,Os
(%0.11-0.16) contents of granitoids are higher than those of hypabyssal
rocks (SiO, = 60.90-67.92%, Al,0; = 13.78-15.05%, Fe,0;= 2.58-4.97%,
MgO = 0.80-3.78%, CaO = 2.99-4.52% and P,0Os = 0.05-0.09%). Ba (275-
678 ppm), Sr (307-389 ppm) and Rb (60-130 ppm) contents of granitoids are
lower than those of hypabyssal rocks. All these magmatic rocks display
negative Al,Os, Fe,O3, MgO, CaO, Na,O, TiO,, P,Os, Sr, Y, Nb, Zr and
positive K,O, Ba, Rb, Th trends against silica. They are also enriched in
large ion lithophile elements (LILE). ®’Sr/*°Sr and **Nd/***Nd ratios of
granitoids and hypabyssal rocks are 0.711220-0.712408 and 0.710589, and
0.512188-0.512217 and 0.512246, respectively. All data indicate that the
hypabyssal rocks have mineralogical, petrographical, geochemical
similarities to each other and were derived from mixing of mantle and lower
crustal magma sources. Moreover, these rocks were significantly
fractionated and finally contaminated with theupper crustal material during
their ascent and solidification. Complex processes that comprise
asthenospheric upwelling, crustal thinning, melting of mantle lithosphere,
magma mixing, fractionation and crustal contamination have operated during
evolution ofhypabyssal rocks together with syn-extensional granitoids

Keywords: Central Menderes Massif, geochemistry, felsic dykes, Sr-Nd
isotopes, core complexes
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BALYA VE CEVRESINDEKI VOLKANO-PLUTONIK
KAYACLARINJEOKIMYASAL VE PETROJENETIK
OZELLIKLERI, BALIKESIR, TURKIYE
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Ozet: Volkano-pliitonik kompleksler, hidrotermal alterasyonla
iliskilimineralizasyonbakimindan zengin alanlar olarak kabul edilmektedir. Bu komplekslere
ait kayaclarin petrojenetik incelemesi, magmayi olusturan jeodinamik ortamin ve cevherlesme
stireglerinin  anlasilmast  bakimindanyogun olarakyiiriitilmektedir. Bati  Anadolu’da
magmatizma Geg¢ Oligosen-Erken/Orta Miyosen yasli volkano-pliitonik kayaglar ve bu
kayaclarla iligkili cevherlesmeler ile temsil edilmektedir. Bu c¢alisma, Balikesir’in
kuzeybatisinda yiizlek veren ve Pb-Zn cevherlesmesi bakimindan zenginBalya ¢evresindeki
volkanik ve pliitonik kayaglarin petrojenetik Ozelliklerinin ortaya konulmast amaci ile
yapilmistir. Balya ¢evresinde yiizlek veren magmatik kayaclarn temeli, Karakaya
Karmagigma aitGeg Triyas yasli kirmntili tortullar tarafindan cevrelenen Permiyen yash
allokton kiregtast bloklarindan olusur. Magmatik kayaglar iseGeg¢ Oligosen-Erken Miyosen
yaslt monzogranit bilesimli Karadag stogu ile iligkili dasitik lav akintilart vesubvolkanik
sokulumlar ile temsil edilir. Tiim bu birimler, Erken Miyosen yasl diyorit porfirler tarafindan
kesilmekte ve yiizey eslenikleri olan andezitik kayaglar tarafindan ortiilmektedir. Dasitik
kayaclar1 ve Karadag stogunu orten andezitik volkanikler ise, lav akintilari, volkanik
camurtagi ve kumtasi mercekleri igeren volkanik bresler ve yagis ¢okellerinden olusmaktadir.
Karadag stogu, turmalinli alkali feldispat 16kogranit ve monzogranitlerden olusmaktadir.
Dasitler bolgede nispeten alterasyona ugramamis kiigiik sokulumlar seklinde goriilmesine
karsin genelde zonlu hidrotermal alterasyonu isaret eden,igten disa dogru ileri derecede
silisik, fillik, arjilik ve propilitik alterasyon zonlar1 gosterirler. Nispeten taze dasitler, kuvars
fenokristalleri ve plajiyoklaz mikrolitlerinden olusan porfirik dokuya sahiptir. Diyorit
porfirlerplajiyoklaz, biyotit, hornblend, piroksen, az miktarda kuvars, Kkalsit, klorit ve opak
minerallerinden olugmaktadir. Andezitik lavlarin iginde mineralizasyon bakimindan fakir,
genis alanlarda yayilim sunan arjilik ve silisik alterasyon sistemi gozlenmektedir ve diisiik
sicakligl ifade eden masif kalsedon ve opallerin meydana getirdigi silisik sapka yer
almaktadir. Bolgede magmatizmanin her evresinde gozlenen cevherlesmeler, magmatizma ve
alterasyon arasinda uzun siireli zaman/mekan iligkisini teyit etmektedir. Dasit, andezit ve
diyoritporfirlerden elde edilen jeokimyasal verilere gore volkanik birimler, orta-yiiksek K’lu
kalkalkali karaktere sahiptir. Granitoyidler ise, yiiksek K’lu kalkalkali, I-tipi ve metaliimino
karakterlidir. Harker degisim diyagramlarinda volkanik birimler ve granitoyidlerde artan SiO,
igerigine gore, Al,Os3, Fe,03 MgO, CaO, MnO, TiO,, Ba, Sr, Y, Zr degerleri azalmaktadir.
Na,O igerigi ise dalgali bir gidis sunmaktadir. Yine artan SiO, igerigine gore ise, K,O ve Rb
degerleri artmaktadir. Th igerigi ise artan silis icerigine gore artis gostermektedir. Ancak
volkanik kayaglar ¢ok diisiik, granitoyidler yiikksek Th igerigi nedeniyle birbirlerinden
ayrilmaktadir. Volkanik birimlerde ve granitoyidlerde fraksiyonel kristallenme siireci son
derece etkilidir. Jeokimyasal veriler, incelenen volkanik ve pliitonik kayaglarin ortak bir
magmadan “co-magmatic” tliremis olabilecegini isaret etmektedir. Ayrica, Oligosen ve Erken
Miyosen boyunca dasitik ve andezitik birimlerin farkli derecede fraksiyonlanmig olan biiyiik
bir magma odasindan tiiremis olabilecegi diisiiniilmektedir. Belirtilen petrojenetik iliskiler,
bolgedeki magmatizmanin levha alt1 bir magma gelisimi ile iligkili jeodinamik bir ortam ile
aciklanabilir.

Anahtar Kelimeler: volkano-pliitonik, Pb-Zn yataklari, petrogenesis,levhaaltt magma,
co-magmatic
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GEOCHEMISTRY AND PETROGENESIS OF VOLCANO-
PLUTONIC ROCKS INBALYA AREA, BALIKESIR, TURKIYE

Fuat Erkiil', Sibel Tatar Erkiil’, Namuk Aysal®
1. AkdenizUniversity, Vocational School of Technical Sciences, Antalya
2. Akdeniz University, Department of Geological Engineering, Antalya
3. Istanbul University, Department of Geological Engineering, Avcilar, Istanbul

Abstract:  Volcano-plutonic  complexes are considered enriched in
mineralization associated with hydrothermal alteration. Petrogenetic investigation of
these complexes has been severely carried out to better understand the geodynamic
environment that caused magmatism and mineralization processes. Magmatism in
northwestern Turkey is characterized by the Late Oligocene to Early Miocene
volcano-plutonic complexes and associated ore deposits. This study has been carried
out to reveal the petrogenetic characteristics of the volcanic and plutonic rocks that
bear significant Pb-Zn deposits in the Balya area, which is located to the northwest
of the Balikesir district. The basement rocks of the magmatic units around the Balya
area consist of Permian allochthonous limestones enclosed by Triassic clastic
sediments of the Karakaya Complex. Magmatic rocks are represented by Late
Oligocene-Early Miocene daciticsubvolcanic intrusions and lava flows related to the
monzogranitic Karadag stock. All these units are cut and overlain by the diorite
porphyries and andesitic extrusive rocks, respectively. Extrusive rocks forming the
andesites are made up of lava flows, volcaniclastic rocks and fall-out deposits.
Karadag stock is formed by tourmaline-bearing alkali feldspar leucogranites and
monzogranites. Although dacites locally occur as unaltered small intrusions,they
commonly display zoned hydrothermal alteration, from core to outer rim, advanced
silicic, phyllic, argillic and propylitic alteration, respectively. Fresh dacites have
porphyritic texture formed by abundant quartz phenocrysts and plagioclase
microlites. Diorite porphyries have mineral assemblages of plagioclase, biotite,
hornblende, pyroxene, minor quartz and the secondary minerals of calcite, chlorite,
and opaque phases. Poorly mineralized, extensive alteration zones of silicification
and argillization also occur within the younger andesitic units, mainly defined by
low-temperature opaline and chalcedony occurrences, suggesting a continuous
activity of mineralization concomitant with multistage magmatism in the region.
Geochemical data obtained from dacites, andesites and diorite porphyries display
middle to thehigh-Kcalc-alkaline character.Karacadag stock and other granitoids are
high-K calc-alkaline, I-type and metaluminous. Harker variation diagrams indicate
that Al,Os, Fe,05, MgO, Ca0O, MnO, TiO,, Ba, Sr, Y and Zr display negative trend
against silica. Na,O contents among all units are highly variable. Th have increasing
trend along with high silica content, but volcanic rocks differ from granitoids with
their very low Th content. Fractionation appears as a substantial process among
magmatic rocks. Geochemical data point out a co-magmatic origin of volcanic and
plutonic assemblages. Furthermore, dacitic and andesitic rocks have a single magma
source that has been subjected to continuous fractionation, in which some parts have
formed distinct magma batches at shallow crustal levels. This implies a geodynamic
setting that led to thedevelopment of underplating magma at deep crustal levels.

Keywords: Volcano-plutonic, Pb-Zn deposits, petrogenesis, underplating
magma, comagmatic
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AFYON VOLKANIK KAYACLARININ (BATI ANADOLU,
TURKIYE) MINERALOJIK-PETROGRAFIK OZELLIKLERI VE
KLINOPIROKSEN- ERiYIK TERMOBAROMETRESI

G.Deniz Dogan-Kﬁlahal*’ Abidin Temel*, Alain Gourgaudz,

Hiinkar Demirbag®
1. Hacettepe Universitesi, Jeoloji Miihendisligi Boliimii, 06800, Beytepe-Ankara-Tiirkiye.
(gdeniz@hacettepe.edu.tr; atemel @hacettepe.edu.tr)
2.Université Blaise Pascal, OPGC, Laboratoire CNRS, Magmas et Volcans, 5 Rue Kessler-63038,
Clermont-Ferrand, Fransa.(gourgaud@opgc.univbpclermont.fr)
3.Maden Tetkik ve Arama Genel Midiirliigii, Jeoloji Etiidleri Daire Bagkanligi, G Blok, Ankara-
Tiirkiye.(demirbag@mta.gov.tr)

Ozet: Afyon ili giineyi ile Suhut bolgesi kuzeyi arasinda kalan calisma
alaninda, Orta Miyosen yasli erken evreye ait volkanik kayaclarin
mineralojik ve petrografik 6zellikleri incelenmis ve mineral kimyasi1 verileri
kullanilarak basing (P)-sicaklik (T)-hesaplamalari yapilmistir.  Saha
caligmalar1 sirasinda dom ile blok ve kiil akislar1 seklinde goriilen trakitik
kayaclarda yapilan optik ¢aligmalar sonucunda mineralojik bilesimleri farkli
iki grup belirlenmistir. Bu gruplardan birincisi, yiiksek K,O (>9%),
K,O/Na,O (>10%) ve Mg# (75-77) degerlerine sahip ultrapotasik grup
(UPG) ve ikincisi bu grup disinda kalan Afyon volkanik kayacglari (AVK)
olarak tamimlanmistir. UPG’ye ait orneklerin lamproyit tipi kayag ozelligi
tasidig1 ve mineralojik bilesiminin amfibol + flogopit + klinopiroksen +
olivin + sanidin ve oksit mineraller (ilmenit, apatit) oldugu belirlenmistir.
Ikinci grup AVK’nin mineralojik bilesimi ise plajiyoklaz + biyotit + amfibol
+ klinopiroksen + ortopiroksen + sanidin ve oksit minerallerden (ilmenit,
apatit) olusmaktadir. Ana element kimyasal verilerine gore ornekler ortag
karakterdeki trakit ve trakiandezitlerden (%52<Si0,<%63) olusmakta ve
hepsi alkali potasik 6zellik gostermektedir. Optik mikroskop incelemelerinde
siinger dokulu plajiyoklaz minerallerinin varligit ve mikroprop, taramali
elektron mikroskobu (TEM) ve enerji dagilim spektrometresi (EDS)
analizlerinde ters zonlanma gdsteren plajiyoklaz minerallerinin belirlenmesi,
Orta Miyosen yash erken evreye ait AVK’nin magma karisim siirecinden
etkilenmis  olabilecegine isaret etmektedir. Denge kosullarindaki
klinopiroksen-eriyik termobarometre hesaplamalarinda sicaklik degerleri en
diistik 1087 °C (ADS5 o6rnegi) ve en yiiksek 1141 °C (AD3 o6rnegi) olarak
elde edilmistir. Basing degerleri 5 ve 10 kbar araliginda degisirken, bu
basing degerleri kullanilarak elde edilen mineral kristallenme derinlikleri 18
km (ADS5 6rnegi) - 28 km (AD1 6rnegi) olarak belirlenmistir. Klinopiroksen
minerallerinin kristallenme derinliginin farkli olmasi, bu minerallerin farkli
derinliklerde olusan farkli magma odalarinda kristallenmis olabilecegini
diisiindiirmektedir.

Anahtar Kelimeler: Afyon, volkanizma, termobarometre, klinopiroksen,
magma karigimi
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MINERALOGICAL-PETROGRAPHICAL PROPERTIES AND
CLINOPYROXENE-LIQUID THERMOBAROMETER OF
AFYON VOLCANIC ROCKS
(WESTERN ANATOLIA, TURKEY)
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Abstract: The mineralogical and petrographical properties of Middle
Miocene age early stage volcanics between the south of Afyon and the north
of Suhut are determined and by the help of the microprope analyses
estimated P (pressure)-T (temperature) are calculated. As a result of the
optical studies, two different mineralogical assemblages groups are
determined from trachytic rocks, which are seen as domes and block and ash
flow in the study area. The first of these groups, which have high K,0O
(>9%), K,0/Na,O (>10%) ratio and Mg# (75-77) values, are classifed as
ultrapotassic group (UPG) and the second has been determined as Afyon
volcanic rocks (AVR) out of this group. UPG has been determined
lamproite-type rocks and its mineralogical assemblage is amphibole +
phlogopite + clinopyroxene + olivine + sanidine and oxide minerals
(ilmenite, apatite). The group AVR mineralogical assemblage is plagioclase
+ biotite + amphibole + clinopyoxene + orthopyroxene + sanidin +
phlogopite and oxide minerals (ilmenite, apatite). According to major
element geochemical data, samples are intermediate trachyte and
trachyandesites in composition (52% <SiO,< 63%) and all are potassic-
alkaline in features. The optical microscopic studies reveals that some
plagioclases are reversly zoned and the spongy texture plagioclases are
determined at microprobe, scanning electron microprobe (SEM) and energy-
dispersive spectroscopy (EDS) analyses, all these indicate that Middle
Miocene age early stage AVR can be affected by magma mixing process. By
the help of the clinopyroxene-liquid equilibria conditions, the calculated
minimum temperature is 1087 °C (sample AD5) and the maximum is 1141
°C (sample AD3), respectively as a result of thermobarometer calculations.
The pressure values vary from 5-10 kbar, by using the pressure values the
calculated mineral crystallization depths are between 18 km (sample AD5) -
28 km (sample AD1). The different crystallization depth of clinopyroxenes
suggests that these minerals may be crystallized different magma chambers
located at different depthsl.

Keywords: Afyon, volcanism, termobarometer, clinopyroxene, magma
mixing
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DATCA YARIMADASI’NDA (MUGLA, TURKIYE) BULUNAN
ORTA-UZAKLIKTAKI NiSIROS TEFRA DUSME BiRIMLERININ
JEOKIMYASAL KARAKTERIZASYONU

. o 1 . 1
Gonca Gencalioglu-Kuscu™ ve Goksu Uslular
"Mugla Sitki Kogman Universitesi, Mugla
gkuscu@mu.edu.tr

Ozet: Nisiros Giiney Ege Aktif Volkanik Yay1’nin en dogu kisminda yer
alan aktif bir volkandir. Nisiros tefrasinin stratigrafisi, yas1 ve dagilimm
konular1 hala tartismalidir. Ozellikle kaldera 6ncesi tefra birimlerinin komsu
adalardaki dagilimu ile ilgili bilgi sinirhdir. Literatiirde Nisiros’dan yaklagik
30 km uzaklikta bulunan Datgca yarimadasinda kaldera oncesi Kyra
birimlerinin varhigindan séz edilmistir. Ancak Dat¢a’da 2 lokasyonda
bulunan bu istiflerle ilgili tek bilgi arazi 6zellikleridir.Datca’da 7 bolgede
Kyra tefra g¢okelleri ayirt edilmistir. Bu g¢alismada pomza ve litik klast
orneklerinin petrografik tayini ve tiim kaya¢ jeokimya analizleri yapilmus,
ayrica EPMA yontemiyle pomzalarin cam bilesimi ve mineral kimyalari
belirlenmistir. Pomzalar plajiyoklaz (andezin), olivin, klinopiroksen (ojit-
diyopsit), amfibol (pargazit) icerirler. Datca pomza klastlar1 bazaltik andezit-
andezit bilesimlidir. Pomzalardaki cam Dbilesimleri de tiim kayag
bilesimlerine benzerdir. Ancak birgok boélgede ayni ornekte volkan camu
silika bilesiminde %7’ye varan degisim belirlenmistir. Bu da Nisiros
volkanizmasinda magma Kkarigsmasi siirecinin etkisini yansitmaktadir.
Pomzalar ¢oklu-element diyagramlarinda tipik kalk-alkali ~magma
serilerindeki gibi Nb, Ta ve Ti elementlerinde negatif anomali
gosterirler.Datca diisme birimleri jeokimyasal 6zellikleri ve mineral igerigi
bakimindan Nisiros’un kaldera Oncesi Kyra birimleri ile benzerlik
gostermektedirler. Daha saglikli karsilagtirma yapilabilmesi i¢in, Kyra alt
birimlerinin Nisiros adasindaki istiflerinin de daha iyi tanimlanmasi
gerekmektedir.

Anahtar Kelimeler: Datga, pomza diisme, Kyra istifleri, Nisiros, andezit
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GEOCHEMICAL CHARACTERIZATION OF NISYROS MID-
DISTAL TEPHRA FALL DEPOSITS ON DATCA PENINSULA
(MUGLA, TURKEY)
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"Mugla Sitk1 Kogman University, Mugla (gkuscu@mu.edu.tr)

Abstract: Nisyros is an active volcano located at the most eastern part of
the South Aegean Active Volcanic Arc. The stratigraphy, age, and
distribution of the Nisyros tephra have been still controversial. Especially,
information about the distribution of pre-caldera units on neighbouring
islands is limited. Presence of pre-caldera Kyra units on Datga peninsula, ~
30 km from Nisyros, was recorded in the literature. However, the only data
about these deposits found in 2 locations on Datca are their field
characteristics. We present new findings of mid-distal Kyra deposits
identified in 7 locations on Dat¢a. We performed petrographical studies and
geochemical analyses including whole rock, EMPA glass, and mineral
chemistry of pumice and lithic clasts. Pumice clasts contain plagioclase
(andesine), olivine, clinopyroxene (augite-diopside), and amphibole
(pargasite) crystals. Dat¢a pumice clasts are basaltic andesitic-andesitic in
composition. Glass compositions are comparable but there is a variation in
silica up to 7% in the same specimen for most regions. This may reflect the
effect of magma mixing processes in the genesis of Nisyros volcanism.
Datca fall tephra display typical calc-alkaline patterns with negative Nb, Ta,
and Ti anomalies on multi-element diagrams. In terms of geochemical
characteristics and mineral content, the Datc¢a fall deposits are comparable to
Nisyros pre-caldera Kyra deposits. In order to make a precise correlation,
there is a need for better characterization of the proximal Kyra sub-units, as
well.

Keywords: Datg¢a, pumice fall, Kyra deposits, Nisyros, andesite
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BATI KARADENIZ BOLGESINDE YER ALAN UST KRETASE
YASLI VOLKANITLERIN PETROGRAFIK VE JEOKIMYASAL
OZELLIKLERI
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Ozet: Bu calismaninamaci; Devrek-Kilimli ve Kdz Eregli arasinda kalan
bolgede yayilim sunan UstKretase yash volkanitlerin jeolojik &zelliklerinin
(litoloji, petrografi, jeokimya) belirlenmesidir. Inceleme sahasindaki
Yemislicay Formasyonundan petrografik inceleme amagh toplamda 23 adet
volkanit (andezit, bazaltikandezit, bazalt, aglomera ve volkanojenik kumtasi)
almmustir. Bu 6rneklerden ayrisma ve bozusma gostermeyen, taze ve massif
ayni zamanda ana formasyonu temsiledebilecek &zellikte olan 20 adet
secilmis  Ornekte detay mikroskobik inceleme gergeklestirilmistir.
Mineralojik detay inceleme ve petrografik tammlamalarinin yapilmasi
amaciyla ince kesitler ve X-Ray Difraktometre analizleri gergeklestirilmistir.
Amaca yonelik 20 adet volkanit 6rneginden tiim kaya kimyasal analizleri
(major oksit, izve nadir toprak element) ICP-MS ve ICP-AES yontemleriyle
ALS Chemix laboratuvarinda (Kanada) gerceklestirilmistir. Iz ve nadir
toprak element analiz sonuclarinin MORB ve kondritik bilesim degerlerine
gbre oranlanmasiyla olusturulan 6riimcek diyagramlarmda (Multi element
diyagramlar1) biiyiik iyon yarigaplh litofil (LILE) elementlerde (Sr, K, Rb,
Ba, Th) ve hafif nadir toprak elementlerinde (La, Ce, Pr, Nd, Sm)
zenginlesme, yiksek alan enerjili elementlerde (HFSE) ise (Nb, Ta, Ce,
P,Os, Zr, Hf, Ti, Y, Yb) ve agr nadir toprak eclementlerinde (Eu,
Gd,Tb,Dy,Ho,r, Tm, Yb, Lu) ise tiiketilim izlenmistir. Bu durum magma
kaynagina kabuk kontaminasyonunu veya kimyasal tiiketilimi ifade eder.
Ayrica Th ve Pb zenginlesmeleri yitim zonu yerlesimini gostermektedir. Bu
elementler kalkalkali serilerde kitasal kabuk kontaminasyonu nedeniyle artis
sunmaktadir. Iceleme sahasi volkanitlerinin Ni/Co oranlart 0.72, V/Ni
oranlar1 ise; 14.40 ppm ve olarak hesaplanmistir. Volkanit oneklerinde Y
elementi degeri andezitik ve bazaltik 6rneklerde 16.5-34.6 ppm arasinda
olup, Orneklerin MgO oranlar1 %8’in altindadir. Ni oranlar1 ise 4.9-32 ppm
arasinda, Cr oranlar1 ise; 10-170 ppm arasinda dagilim sunmaktadir.
Kimyasal verilerden, volkanitlerin;  kalkalkali bir magmadan itibaren
gelistikleri, ozellikle ada yay1 volkanitleri olarak tamimlanan, kimyasal
olarak kitasal kabuk kontaminasyonuna (bulagimi) ugramis, tiiketilmekte
(yitmekte) olan, konverjan aktif plaka sinirlarindaki magma-volkanizma ve
iligkili {irtinleri olduklar1 jeokimyasal olarak yorumlanmistir. Sonucta;
volkanitlerin Neo-Tetis Okyanusu’nun kuzey kolunun Ust Kretase’de
Pontidlerin altina dalmasiyla gelisen yitim zonu (dalma-batma zonu)
boyunca “Pontid Volkanik Yay1r” ve iligkili Ust Kretase yash kalkalkalen ada
yay1 volkanik tiriinleri olarak yorumlanabilir.

Anahtar Kelimeler: Bati Karadeniz Bolgesi (Tiirkiye), Volkanitler,
Andezit, Kalk-Alkali
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PETROGRAPHICAL AND GEOCHEMICAL PROPERITES OF THE
UPPER CRETACEOQOUS VOLCANICS IN THE WESTERN BLACK
SEA REGION
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Abstract: Aim of this study is to determine the geological properties
(lithology, petrography, geochemistry) of the Upper Cretaceous volcanics
seperated within the area, among Devrek- Kilimli and Kdz Eregli. Total 23
volcanics (andesite, basalt, andesitic basalt, basalt, agglomerate and
volcanogenic sandstone) were taken from the Yemislicay Formation within
the study area for petrografic analysis. Selected 20 of samples that don’t
exhibit weathering and alteration, fresh and massive and, at the same time
have feature of representing the main formation, were examined in detailed
microscopic analysis. To make a mineralogical detailed examining and a
petrographic description, thin sections and X-Ray Diffraction analysis were
performed. Whole rock chemical analysis (major, trace and rare earth
element) of 20 volcanic samples were made in ALS Chemix laboratory
(Canada) by using the methods of ICP-MS and ICP-AES. Spider diagrams
which were constituted by proportioning trace-rare earth element analyses
and MORB-chondritic composition exhibit the enrichment in large ionic
lithophile elements (LILE: Sr, K, Rb, Ba, Th) and light rare earth elements
(LREE: La, Ce, Pr, Nd, Sm), whereas the depletion in high field sensitive
elements (HFSE: Nb, Ta, Ce, P,Os, Zr, Hf, Ti, Y, Yb) and heavy rare earth
elements (HREE: Eu, Gd, Tb, Dy, Ho, Tm, Yb, Lu). This situation suggests
that crustal contamination or chemical depletion effects magma source. Th
and Pb enrichments also indicate subduction zone emplacement. These
elements present increasing because of crustal contamination in calc-alkaline
series. The calculated Ni/Co and V/Ni ratios from the investigated volcanics
are 0.72 and 14.40, respectively. The Y element concentration in andesitic
and basaltic samples is between 16.5 to 34.6 ppm, however MgO ratios is
lower than %8. The Ni ratios range between 4.9 and 32 ppm, whereas the
ratios of Cr vary from 10 to 170 ppm. Obtained the geochemical data
suggests that volcanics which defined as island arc volcanics were formed by
affected crustal contamination calc-alkaline magma occuring in convergent
active plate boundary. As a result; volcanics are thought to have been formed
by Upper Cretaceous calc-alkaline magmatism as “Pontide Volcanic Arc”
generating in subduction zone between northern branch of Neo-Tethys
Ocean and Pontides.

Keywords: Western Black Sea Region (Turkey), Volcanics, Andesite,
Calk-Alkaline
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YAZIR (AGLASUN, ISPARTA, GB ANADOLU)

BANAKITLERININ MINERAL-KIMYASAL VE 00 iZOTOPIK
BILESIMLERININ PETROLOJIK iISARETLERI

Hakan Coban® ve Behzat Gok¢en Demir’

1Batman Universitesi,._Petrol ve Dogalgaz Mithendisligi Boliimii, Batman
2Siileyman Demirel Universitesi, Jeoloji Mithendisligi Boliimii, Isparta

Ozet: Aglasun grabeni (Isparta) kenarinda cikis yapmis olan Pliyosen
yasli Yazir (Aglasun, Isparta) banakitleri, silisge-doygun (SiO,, 57.43- 58.09
% Ag.) ve potasik (K,0, 3.18-3.55 % Ag.) karakterli volkanitler olup MgO
oranlar1 3.67 ile 4.41 (% Ag.) arasinda degisim gosterir. Goreceli olarak
yiiksek Cr (150-184 ppm) ve Ni (25-74 ppm) igerikleri, dengesiz fenokristal
topluluklarindan Cr-spinel iceren olivin (Fogygs) ile kuvarsin birlikteligi,
plajiyoklaz (Angs-Ans;), klinopiroksen (diyopsit-ojit) ve amfibollerde
(magneziohastingsit) ters kimyasal zonlanmalarin gézlenmesi, tim kaya ve
kuvars mineralinin 8'®0 izotop bilesimlerinin genis bir aralikta bulunmast
(+6 - +8 %o), banakitik magmanin kimyasal dengesizligini gostermektedir.
K-feldispat (sanidin-anortoklaz) igeren Yazir banakitlerini tiireten kimyasal
olarak dengesiz bilesimli bu magmayi, farkli metasomatize minerallerden
(6rn., flogopit, klinopiroksen) olusan damarlar ile onlar1 kusatan
peridotitik/piroksenitik yankayalarin karakterize ettigi litosferik manto
metasomlarinin kismi ergimeleri olusturmus olabilir.

Anahtar Kelimeler: Banakit, Potasik magma, Aglasun, Isparta, GB
Tiirkiye
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PETROLOGICAL SIGNIFICANCE OF MINERAL-CHEMICAL AND

00 ISOTOPIC COMPOSITIONS OF YAZIR (AGLASUN,
ISPARTA, SW ANATOLIA) BANAKITES
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1Batman University, Department of Petroleum and Natural Gas Engineering, Batman
2Siileyman Demirel University, Department of Geological Engineering, Isparta

Abstract: Pliocene aged Yazir (Aglasun, Isparta) banakites emplaced
along with the Aglasun graben edge, are silica-saturated (SiO,, 57.43- 58.09
wt. %) and potassic (KO, 3.18-3.55 wt. %) volkanites, and their MgO
values range between 3.67 and 4.41 (wt. % ). High Cr (150-184 ppm) and Ni
(25-74 ppm) contents respectively, appaerance of disequilibrium
phenocrystal assemblages such as coexistence of both Cr-spinel bearing
olivine (Fog,g5) and quartz, reverse chemical zoning in plagioclases (Anys-
Ans), clinopyroxene (diopsite-augite) and amphiboles
(magneziohastingsite), and wide array of 5*%0 isotope compositions (+6 - +8
%0) of whole-rock and quartz mineral demonstrate the chemical
diseuqilibrium of Yazir banakitic magma. Such disequilibrated magmas
producing K-feldspar (sanidine-anorthoclase)-bearing Yazir banakites
probably were derived from the partial melting of lithospheric mantle
metasomes, which comprise discrete metasomatic minerals-bearing (e.g.,
phlogopite, clinopyroxene)-veins and surrounding peridotitic/pyroxenitic
wall-rocks.

Keywords: Banakite, Potassic Magma, Aglasun, Isparta, SW Anatolia
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AFYONKARAHISAR VE YAKIN CEVRESINDE YUZEYLENEN
VOLKANIK KAYACLARIN MINERALOJIK VE PETROGRAFIK
OZELLIKLERI

irem Arat', Yasar Kibici', Nurdane ilbeyliz,Giirsel Yamk', Ahmet

YildiZ

1 Dumlupinar Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 43100 Kiitahya.
irem.arat@dpu.edu.tr, yasar.kibici@dpu.edu.tr, gursel.yanik@dpu.edu.tr
2Akdeniz Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 07058 Antalya
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3Afyon Kocatepe Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii, 03200
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Ozet: Calisma bolgesi, Anatolid-Torid blokunun bir parcasi olan Afyon
zonunda bulunan Afyon il merkezi, Iscehisar, Gazligdl ve Omer-Gecek
bolgeleri arasinda kalan alan1 kapsamaktadir. Bu bolge, Miyosen
volkanizmasi sonucu olusmus volkanik kayaglarca zengindir. Bu kayagclar
literatiirde Afyon volkanitleri olarak bilinmektedir. Afyon il merkezi esas
alindiginda, glineyde bulunan volkanik kayaclar alkalen bilesimli trakit ve
trakiandezit karakterlidir. Kuzeyde bulunanlar ise kalk-alkalen bilesimli
trakiandezit ve andezitlerden olusmaktadir. Calisma alanindan alinan
orneklerin optik mikroskop (OM) ve X-isinlar1 kirinimi (XRD) ile yapilan
mineralojik ve petrografik analizleri sonucunda; 6rneklerde yaygin olarak K-
feldispat (sanidin), plajiyoklaz (oligoklas, andezin), amfibol (kahverengi
hornblend), klinopiroksen, biyotit ve opak mineraller belirlenmistir.
Sanidinler, Afyon il merkezi ve yakin cevresinde yiizlek veren trakit ve
trakiandezit bilesimli kayaglarda yaygin ve iri fenokristaller halinde
gozlenirken, kuzeye dogru trakiandezit bilesimindeki orneklerde azalarak
yerini plajiyoklaslara birakmaktadir. Olivin ve klinopiroksenler sadece
Iscehisar ve cevresindeki bazaltik trakiandezit bilesimindeki kayaclarda
bulunmaktadir.

Anahtar Kelimeler: Afyonkarahisar, volkanizma, alkalen, kalk-alkalen.
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MINERALOGICAL AND PETROGRAPHICAL
CHARACTERISTICS OF THE VOLCANIC ROCKS IN THE
AFYONKARAHISAR AND SURROUNDING AREA

irem Arat', Yasar Kibici', Nurdane ilbeyliz,Giirsel Yamk', Ahmet

YildiZ

1 Dumlupinar Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, 43100 Kiitahya.
irem.arat@dpu.edu.tr, yasar.kibici@dpu.edu.tr, gursel.yanik@dpu.edu.tr
2 Akdeniz Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, 07058 Antalya
ilbeyli@akdeniz.edu.tr
3. Afyon Kocatepe Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, 03000
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Abstract: The study area, which is a part of the Anatolide-Tauride Block, is
located at the center of the Afyon zone between the Isgehisar, Gazligol, and
Omar-Gecek areas. This region is covered by volcanic rocks as a result of
the Miocene volcanism. These rocks are known as the Afyon volcanics in
the literature. Based on the location of the Afyon city center, the southern
volcanic rocks are alkaline in composition and trachyte and trachyandesite in
character whereas the northern volcanic rocks are calc-alkaline in
composition and trachyandesite and andesite in character. The results of
mineralogical and petrographic analyses of the samples obtained by optical
microscopy (OM) and X-Ray Diffraction (XRD) indicate the presence of K-
feldspar (sanidine), plagioclase (oligoclase, andesine), amphibole (brown
hornblende), clinopyroxene, biotite and opaques. Coarse sanidine crystals
are observed around the Afyon city centre and in the immediate vicinity in
the trachytic and trachyandesitic rocks while they decrease at the north in the
trachyandesitic samples and are replaced by plagioclase. Olivine and
clinopyroxene are only found in basaltic-trachyandesite samples in the
Iscehisar and surrounding area.

Keywords: Afyonkarahisar, volcanism, alkaline, calc-alkaline.
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HAVZA (SAMSUN) VE GOLKOY (ORDU) YORELERINDEKI
(K TURKIYE) TERSIYER SOKULUMLARININ
TUM-KAYAC JEOKIMYASAL KARAKTERISTIKLERI

irfan Temizel', Mehmet Arslan', Emel Abdioglu®, Abdullah Kaygusuz?,

Zafer Aslan®

1Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Béliimii, 61080- Trabzon
2Giimiishane Universitesi, Jeoloji Miihendisligi Boliimii, 29000-Giimiighane
3Balikesir Universitesi, Jeoloji Miihendisligi Boliimii, 10145-Balikesir
itemizel @ktu.edu.tr

Ozet:Dogu-Orta Pontidlerde (K Tiirkiye) degisik yas, boyut ve
bilesimlerde olan Tersiyer sokulumlari yaygin olarak yiizeylenmektedir.
Bunlardan Go6lkoy (Ordu) yoresinde yer alan yaklasik KB-GD ve D-B
uzanimli iki monzonitik kiitle, Ust Kretase ve/ Eosen sokulum, volkanik ve
sedimanter kayaglar icerisine yerlesmistir. Bu Kkiitleler, ince-orta taneli
monzonit, monzodiyorit ve daha az oranda kuvars monzonit bilesiminde
olup, monzonitik, poikilitik, pertitik, anti-rapakivi ve grafik doku gosterirler.
Havza (Samsun) yoresinde yer alan K-G uzamimli granodiyoritik kiitle,
Eosen volkanoklastik kayaclari igerisine yerlesmistir. Bu kiitle orta taneli
granodiyorit bilesimli olup, taneli, porfirik ve mikrografik doku gostermekte
ve mafik mikrograniiler anklavlar igermektedirler. Petrokimyasal olarak
Eriko Tepe ve Gol Tepe monzonitik sokulumlart ¢arpisma sonrasi, I-tipi,
metaliimin  (A/CNK=0.67-0.73), sosonitik karakterdedir. Taslik Tepe
granodiyoritik sokulumu ¢arpigsma sonrasii I-tipi, metaliimin (A/CNK=0.76-
0.84) ve orta-yiiksek-K’lu kalk-alkalen karakter gostermektedir. SiO, ye
kars1 ana oksit ve iz element degisim diyagramlari; monzonitik sokulumlarda
plj £ K-feld + kpir + hbl + bio buna karsin granodiyoritik sokulumda plj +
K-feld + hbl + bio ayrimlagmasina isaret etmektedir. Tiim sokulumlarin
ilksel mantoya normalize edilmis iz element dagilimlar1 LILE, Th, Ce
zenginlesmesi ve negative Nb ve TiO; anomalisi gostermektedir. Buna
ilaveten incelenen sokulumlarin kondrite normalize edilmis nadir toprak
element diyagramlari, ¢ok az iki farkli zenginlesme dagilimi sunmakta olup,
monzonitik sokulumlar igin LaN/LuN=9.3-12.6 vegranodiyoritik sokulum
icin LaN/LuN=14.2-21.6ile temsil edilen goreceli olarak iki farkli orta
derece zenginlesmis daglim sunmaktadirlar. Iz element verileri, incelenen
sokulumlarin ana magmalarinin ¢arpigsma sonrasi ortamda, alt kitasal kabuk
ve zenginlesmis litosferik manto ergiyiklerinden tiiredigini ve kitasal magma
odalarinda farklilasarak yerlestiklerini isaret etmektedir.

Anahtar Kelimeler: Tersiyer sokulumlari, monzonit, granodiyorit,
petrokimya, Pontidler, Tiirkiye
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WHOLE-ROCK GEOCHEMICALCHARACTERISTICS OF
TERTIARY INTRUSIONSIN THE HAVZA (SAMSUN) AND
GOLKOY (ORDU) AREAS (N TURKEY)
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1Karadeniz Technical University, Department of Geological Engineering, 61080-Trabzon
2Giimiishane University, Department of Geological Engineering, 29000-Giimiishane
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Abstract: Tertiary intrusions are common in varying ages, sizes and
compositions in Eastern and Central Pontides (N Turkey). Of these, two
monzonitic bodies in the Golkdy (Ordu) area, extending nearly NW-SE and
E-W orientated, intruded into Upper Cretaceous and/or Eocene intrusive,
volcanic and sedimentary rocks, and compositionally consist of fine-medium
grained monzonite, monzodiorite and subordinate quartz-monzonite with
monzonitic, poikilitic, perthitic, anti-rapakivi and graphic textures. The
granodioritic bodyin the Havza (Samsun) area, extending N-S orientated,
intruded into Eocene volcanoclastic rocks, and compositionally include
medium grained granodiorite with granular, porphyric and micrographic
textures, and also contain mafic microgranular enclaves (MMAS).
Petrochemically, the monzonitic intrusions show a post-collisional, I-type,
metaluminous  (A/CNK=0.67-0.73)and  shoshonitic ~ features.  The
granodioritic intrusion exhibit a post-collisional, I-type, metaluminous
(A/JCNK=0.76-0.84) and medium-high-K calc-alkaline characteristics. Major
oxide and trace element versus SiO, variation plots suggest fractionation of
plg = K-feld + cpx + hbl + bio in the monzonitic intrusions whereas plg + K-
feld + hbl + bio in the granodioritic intrusion. Primitive mantle-normalized
trace element patterns of all intrusions exhibit enrichment in LILE, Th and
Ce and negative Nb and TiO,anomalies. Besides, the chondrite-normalized
rare earth element plots of the studied intrusions show slightly two
differentmoderately enriched patterns with LaN/LuN=9.3-12.6 for the
monzonitic intrusions and LaN/LuN=14.2-21.6 for the granodioritic
intrusion. Trace element data also indicate that parental magmas of the
studiedintrusions were derived from melts of lower crustal and enriched
lithospheric mantle components in a post-collisional setting, and evolved
differently within crustal levels.

Keywords: Tertiary intrusions, monzonite, granodiorite, petrochemistry,
Pontides, Turkey
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AKCAKENT DASITLERININ PETROLOJISI VE CiCE@AC _
MAGMATIK KOMPLEKSI (CMK)’NIN OLUSUMUNDAKI ONEMIi

Kiymet Deniz', Yusuf Kagan Kadioglu'?
! Ankara Universitesi, Mithendislik Fakiiltesi, Jeoloji Miih. Béliimii, 06100 Ankara/Tiirkiye
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Ozet: Cigekdag Magmatik Kompleksi (CMK) I¢ Anadolu ¢arpisma zonu
magmatizmasmimn bir {iriinii olup genellikle felsik intriizif kayalar, mafik volkanik
kayalar ve bunlarm sokulum yaptigi ofiyolitik birimlerden meydana gelmektedir.
Geng mafik volkanizmanin disinda sinirli bir alanda felsik bir volkanizmanin
iriinleri gozlenmektedir. Petrografik olarak bu felsik volkanik kayalar dasit ve
riyodasitten meydana gelmekte, hipokristalen porfiritik ve nadiren de iskelet/korfez
ve sferulitik doku gostermektedirler. Sferulitler kuvars fenokristallerini
cevrelemistir. Kuvars, plajioklaz, sanidin ve opak mineraller fenokristal olarak
gozlenmektedir. Killesme ve serisitlesme g¢ogunlukla plajioklaz minerallerinde
goriilmektedir. 0.2-0.5 mm boyutunda degisen bazik bilesimindeki ksenolitik
anklavlarmm varlig1 bu kayalarin karakteristik dzelligini temsil etmektedir. Bu kayalar
yitksek K igerigi ile subalkalen-kalkalkalen ve peraliiminyumlu karakteri isaret
etmektedir. Kayalarin major oksit degisimleri plajioklaz + sanidin + opak mineral
gibi genel mineral fazlarmmn ayrimlasmasmi desteklemektedir. ilksel mantoya
normalize edilmis iz element ve kondirite normalize edilmis nadir toprak element
dagilimlar1 kayalarm hafif nadir toprak elementlerinin agir nadir toprak
elementlerine oraninin E—tipi MORB’a gore orta oldugunu ve Ba, Nb, ve Ti’da
tiketilme gostermektedirler. Yiiksek Th/Yb orani ilksel magmalarin yitim
zonundaki sedimanlar ve akiskanlarca degismis litosferik ergiyikler ve levhanimn
karisimiyla meydana gelen zenginlesmis bir kaynaktan tiiredigini belirtmektedir.
Tektonik ayrim diyagramlart magma olusumu i¢in volkanik yay iliskili tektonik
yerlesimi Onermektedir. Yersel ve bolgesel arazi gozlemleri ile petrografik ve
petrolojik verilerin birlestirilmesiyle felsik volkanizmanin metasomatize olmus
manto etkilesimli bir mantodan tiiredigi sylenebilir.

Anahtar Kelimeler: Cicekdag Magmatik Kompleksi (CMK), I¢ Anadolu,
carpisma magmatizmasi, dasit.
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PETROLOGY OF THE AKCAKENT DACITES AND
IMPLICATIONS FOR THE FORMATION OF THE CiCEKDAG
IGNEOUS COMPLEX (CIC)

Kiymet Deniz', Yusuf Kagan Kadioglu'?
! Ankara University, Faculty of Engineering, Department of Geological Engineering, 06100
Ankara/Turkey
2Earth Sciences Appliication and Research Centre (YEBIM) of Ankara University, 06100 Ankara/Turkey
kdeniz@eng.ankara.edu.tr

Abstract: Cigekdag Igneous Complex (CIC) is one of product of the Central
Anatolia collision zone magmatism and generally consist of felsic intrusive
rocks, mafic volcanic rocks and ophiolitic rocks which are intruded by them.
Apart from the late mafic volcanism, the product of the felsic magmatism are
observed at the restricted area. Petrographically, these felsic volcanic rocks
are composed of dacites and rhyodacite, and show hypocrystalline
porphyritic and rarely skeletal/embayment and spherulitic texture. The
spherulites enclose phenocrysts of quartz. The quartz, plagioclase, sanidine
and opaque minerals are observed as a phenocrysts. Argillisation and
sericitization are mainly shown in plagioclases. The presents of basic
xenolithic enclaves with 0.2-0.5 mm are represented the characteristic
features of these volcanic units. These rocks indicate subalkaline-
calcalkaline and peraluminous character with high—K contents. Major oxide
variations of rocks are consistent with the fractionation of common mineral
phases such as plagioclase + sanidine + opak minerals. Primitive mantle
normalized trace element and chondrite normalized rare earth element (REE)
patterns indicate that these rocks have moderate light rare earth element
(LREE)/heavy rare earth element (HREE) ratios relative to E-type MORB
and depletion Ba, Nb and Ti. High Th/Yb ratios indicate parental magmas
derived from enriched source formed by mixing of slab and lithospheric
melts modified by fluids and sediments from a subduction zone. Tectonic
discrimination diagrams assert a volcanic arc related tectonic setting for the
magma generation. Combination of petrographical and petrological data with
local and regional field observations suggest that these felsic volcanism
derived from metasomatised mantle.

Keywords: Cigekdag Igneous Complex (CIC), Central Anatolia,
collisional magmatism, dacite.



278 7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey

DiYARBAKIR KARACADAG VOLKANIZMASININ GUNEYDOGU
BOLGESINDEKI HIDROKARBON URETIM SEVIiYEYE OLAN
ETKIiSi

Liitfi Ersay’ ve Yusuf Kagan Kadioglu®

1 Tirkiye Petrolleri Anonim Ortaklig1, Adiyaman, Tiirkiye
2 Ankara Universitesi, Yerbilimleri Uygulama ve Arastirma Merkezi (YEBIM), 06100 Ankara/Tiirkiye

Ozet: Giineydogu Anadolu Bolgesi, Arap Yarimadasi’nin kenar pargasi
olarak Tiirkiye’de hidrokarbon aramaciliginda oOnemli bir bdolgedir.
Diyarbakir- Sanlurfa civarindakiKaracadag Volkanizmasinin var oldugu
bolgede Geg¢ Kretase (Santoniyen-Koniasiyen)yagliKarababaFormasyonu
iiyesi olan Karababa-Cve Kampaniyen yasli Karabogaz Formasyonu catlakli,
yitksek poroziteli kirectas1 litolojileri ile bdlgede petrol iiretimi yapilan
iiretim zonlaridir. Karacadag volkanizmasi ‘Kalkan tipi’ volkanizma olarak
adlandirilmakta ve yaklagik 11-0.01 milyon yaslar1 arasinda bir yas araligi
sunmaktadir. Bu siire¢ igerisinde 3 safthadan olustugu disiiniilmektedir.
Alkali mafik bir magmadan tiiredigi ve genel olarak alkali bazalt 6zellikte
malzeme sundugu goriilmektedir. Karacadag basaltlar1 bolgede yaklasik
10.000 km2 lik bir alanda yayilim gostermekte olup yapilan sondaj
aktivitelerine gore volkanizmanin merkezinde alkali bazaltin kalinligi
yaklasik 1500 metreye kadar ulagsmaktadir. Karacadag bazaltlar1 bolgenin en
ge¢ birimi olarak kabul edilmektekte olup ¢arpisma sonrast KD-GB uzaniml
tektonik ekstensiyonel rejimler sonucu olusmustur. Karacadag alkali
bazaltlarinintiim birimler iizerine belirli bir kalinlikta oturmasi ve bazaltik
malzemenin catlaklar boyunca ylizeye cikist esnasinda bolgeye yaydigi
1s1n1n rezervuar kayag igerisindeki hidrokarbonu etkiledigi diistiniilmektedir.
Karacadag volkanizmasinin hidrokarbonun olgunlugu, yogunlugu, API
gravitesi ve rezervuar kayac¢ igerisindeki Toplam Organik Karbon (TOC)
miktarma etkisi gz Oniinde bulundurulmakta olup bu calisma Karacadag
volkanizmasinin iiretim zonu igerisindeki hidrokarbona olan pozitif ve
negatif etkileri ortaya koymaktadir.
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A CASE STUDY: THE EFFECTS OF THE KARACADAG
VOLCANISM ON THE HYDROCARBON PRODUCTION ZONE IN
SE TURKEY
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Abstract: Southeastern Anatolia, the northern edge part of the Arabian
peninsula, is an important area in terms of hydrocarbon explorations
performed in Turkey. In the region, between the districts of Diyarbakir and
Sanlurfa where the Karacadag Volcanism exists, the member of Karababa
Formation which is named as Karababa-C, Late Cretaceous (Santonian-
Coniasian) aged, and Campanian aged Karabogaz Formation with fractured
and porous limestone lithological characteristics arethe main oil production
zones in this area. Karacadag volcanism, named as ‘shield-type volcanoe’
represents range of 11-0.01 Ma age. In this range, there are main 3 stages
building the volcanism. These three stages causea huge amount of magmas
erupted to the surface, covering an area of 10.000 km, approximately.
According to the datas derived from exploration drillings, the thickness of
alkali basalt reaches to about 1500 meters in the center of volcanism.
Karacadag basalts is the youngest unit in this area as a lithological unit and
evolved as result of NW-SE extensional regimes, indicator of the post-
collisonal events. The settlement of Karacadag lavas on the host rocks and
the relatively high temperature of the magma which gives off through the
extensional fractures have important effects on the possible hydrocarbon
contents in the production zones. This study aims to obtain thenegative and
positive effects of Karacadag volcanic activity on the maturity, density and
APl Gravity of the hydrocarbon content and also Total Organic Carbon
(TOC) values of the reservoir rocks in the production zones.

Keywords: Karacadag volcanism, Karacadag basalt, Karababa-C,
hydrocarbon, Tmax, TOC value
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KAHRAMANMARAS GUNEYINDE YER ALAN DUSUK
TITANYUMLU OFiYOLIT ICERISINDEKI MAFIK
KUMULATLARIN
TUM KAYAC VE MINERAL KiMYASI

Mehmet Tamirh ve Tamer Rizaoglu
K.S.U. Miih.Mim.Fak. Jeoloji Miihendisligi Bliimii, Kahramanmaras
tamer @ksu.edu.tr

Ozet: Tiirkiye'deki ofiyolitler yer aldiklar1 cografik konumlarma gore
Pontid ofiyolit kusagi, Orta Anadolu Ofiyolit kusagi, Toros ofiyolit kusagi,
Gilineydogu Anadolu Ofiyolit Kusagr ve Arap Kitasi onii ofiyolit kusagi
olma flizere baslica bes zonda yer almaktadirlar. Kahramanmaras'mn
giineyinde yer alan Geg¢ Kretase yash adlandirilmamis ofiyolit birimi Arap
Kitas1 6nii ofiyolitik kusaginda yeralmaktadir. Ofiyolitik kayaglar tabandan
tavana dogru metamorfik dilim (plajiyoklas-amfibolsist ve plajiyoklaz
amfibolit), manto tektonitleri (serpantinize dunit ve harzburjit), ultramafic
kiimiilatlar (baslica vebsterit), mafik kiimiilatlar (olivinli gabro, gabro ve
olivinli gabronorit) ve izotrop gabro (olivinli gabronorit) seklinde kaya
grubundan meydana gelmektedir. Kiimiilatlarm tiim kayag¢ jeokimyasi bu
ofiyolitik birimin Adayay1 toleyitik karakterdeki bir magma kaynagindan
tireyen disiik Titanyumlu bir ofiyolit olarak simiflandirilabilecegini
gostermektedir. Kondrit'e gore normalize edilmis Nadir Toprak Elementleri
(NTE) ve N-MORB'a gore normalize edilmis ¢oklu element diyagramlar1 ve
tektonomagmatik ayirtlama diyagramlar1 kiimiilat kayaglarin olusumunda
fraksiyonel  kristallesme  siireglerinin ~ onemli  rol  oynadiklarini
gostermektedir. Mafik kiimiilat kayaglarda olduk¢a magnezyen olivinlerin
(Fo78.24-81.89), klinopiroksenlerin (Mg#71.46-85.82) ve ortopiroksenlerin
(Mg#62.63-87.18)  ve aym zamanda olduk¢a Kkalsik plajiyoklaslarin
(An81.88-97.40) bulunmasi dalma-batma ile iligkili bir tektonik ortamin
varligina isaret etmektedir. Jeokimyasal, petrografik ve ayn1 zamanda arazi
verileri inceleme alaninda yer alan ofiyolitik kayaglarin Neotetis'in giiney
kolunda Geg¢ Kretase'de okyanus i¢ci dalma-batma zonunda olustugunu
gostermektedir.

Anahtar Kelimeler: SSZ, Disik Titanyumlu Ofiyolit, Kiimiilat,
Kahramanmaras, Tiirkiye
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WHOLE-ROCK AND MINERAL CHEMISTRY OF MAFIC
CUMULATES FROM THE LOW-TI OPHIOLITE
IN THE SOUTH OF KAHRAMANMARAS, TURKEY

Mehmet Tanirh ve Tamer Rizaoglu
K.S.U. Eng.&Arch Faculty, Department of Geological Engineering,
Kahramanmarag(tamer@ksu.edu.tr)

Abstract: The late Cretaceous ophiolites in Turkey are located in five
zones based mainly on their geographic distribution, namely the Pontide
ophiolite belt, Central Anatolian ophiolite belt, Tauride ophiolite belt, SE
Anatolian ophiolite belt and Peri-Arabian ophiolite belt. A Late Cretaceous
dismembered ophiolite unit in the south of Kahramanmarag belongs to the
Peri-Arabian ophiolite belt in southern Turkey. The ophiloitic rocks include,
from bottom to the top, metamorphic sole (plagioclase-amphibole schist and
plagioclase amphibolite), mantle tectonites (serpentinized dunite and
harzburgite), ultramafic cumulates (mainly websterite), mafic cumulates
(olivine gabbro, gabbro, and olivine gabbronorite), and isotropic gabbros
(olivine gabbronorite). The whole rock geochemistry of the cumulates
suggests that they can mainly be classified as Low-Ti ophiolite and their
derivation from an island arc tholeiitic magma source. Chondrite normalized
REE and N-MORB normalized multi-element patterns and tectonomagmatic
discrimination diagrams show that fractional crystallization was important
during the formation of the cumulate rocks. The presence of highly
magnesian olivines (F078.24-81.89), clinopyroxenes (Mg#71.46-85.82), and
orthopyroxenes (Mg#62.63-87.18) as well as highly calcic plagioclases
(An81.88-97.40) in the mafic cumulates, indicate a subduction-related
tectonic environment. The geochemical, petrographical as well as the field
data suggest that the ophiolitic rocks in the studied region was formed in a
suprasubduction zone (SSZ) tectonic environment in the southern branch of
Neotethys in Late Cretaceous.

Keywords: SSZ, Low-Ti ophiolite, Cumulate, Kahramanmaras, Turkey
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DOGU ANADOLU’DA (ELAZIG-MALATYA) NEOTETIS’IN
TROODOS-BITLIS-ZAGROS KOLU ICERISINDE GEC KRETASE
YAY ICI VE YAY-ARDI SISTEMLERININ JEOKIMYASAL
AYRIMI
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Ozet: Dogu Akdeniz’de, Trodos’dan Umman’a kadar uzanan belirgin bir ofiyolit
ve yitim-yigisim kompleksi kusagi yer alir. Bu kusak Neotetis’in Giiney Kolu’nun
degisik parcalarmm kalmtilarmi igerir. Dogu Tiirkiye’de bu birimin belirgin bir
iiyesi olanYiiksekova Karmasigi Elazig ve Malatya illeri gevresindeasli olarak
radyolaryal1 ¢ort, seyl ve pelajik kirectaglar1 ile birlikte bazaltik yastik lavlar ve
dayklardan olusan yapisal, kaotik bir toplulukla temsil edilir. Neotetis’in bu az
bilinen kolunun jeolojik evriminin daha iyi anlasilmasi i¢in bu karmasik i¢inde yer
alan lavlar ve birlikte bulunan ¢okel kayaclar yeniden calisilmistir. Yastik lavlar ve
dayklardan derlenen yaklasik 200 adet kaya¢ Orneginin petrokimyasal
degerlendirmeleri iki belirgin grubun varligini gdstermektedir. Bu gruplardan
birincisi baskin olarak piroksen firik, digeri ise piroksenzolivin firiktir. Grup 1 esas
olarak N-MORB’a gecisli ada yayr toleyiti (IAT) karakterindeve negatifNb
anomalisi sergilemektedir. Bu kayaclarin birlikte oldugu c¢ortlerden elde edilen
Radyolarya topluluklar1 ge¢ Senomaniyen-erken Turoniyen (96-93 My) yas araligini
belirtmektedir. Grup 2 bazaltlar1 ise LREE’ler bakimindan zenginolup, E-MORB ve
OIB benzeri karakter goterirler. Yay gerisi bazalt alaninda yer alan Grup 2
bazaltlariyla iligkili ¢okel kayaglardan elde edilen Radyolarya topluluklari erken
Koniasiyen-erken Maastrihtiyen (88-68 My)yas araligin1 gdstermektedir.iz element
verileri,spinel-lerzolitik manto kaynagmna isaret ederken, zaman igerisinde Grup
1’den Grup2’ye dogru tedricen azalan yitim bilegeniyle daha derin mantoya gecisi
ve diisiik kismi erime derecesinin varligini gostermektedir. Diger taraftan izotop
verileri, Grup 1’in tiiketilmis manto kaynagindan, Grup 2’nin ise daha az tiiketilmis
bir manto kaynagindan tiiredigine isaret etmektedir. Yeni bulgularn petrolojik
degerlendirmeleri neticesinde, Yiiksekova volkaniklerinin Grup 1 bazaltlarmin
Giiney Neotetis’in kuzeye dogru yiten okyanusal litosferinin iizerinde yer alan bir
ada yayr ortaminda olustugu belirtilmektedir. Bunlarin olusumunu genisleyen yay
ardi1 sistemi iginde yiikselen astenosferik mantonun {iizerinde Grup 2 tipi
bazaltlarmm olusumu takip etmistir. Bunlara bagli olarak, GD Anadolu siitur kusagi
icerisinde Yiiksekova bazaltlari Ge¢ Kretase yay-yay ardi sisteminin kalintist
olmalidir.

Anahtar Kelimeler: Yiiksekova Karmasigi, yastik lav, petrokimya, yay-yay ardi
sistemi.
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Abstract: In the Eastern Mediterranean region, a distinct belt of ophiolites and
subduction-accretion complexes extends from Troodos towardsOman. It includes
the remnants of different portions of the Southern Branch of the Neotethys. The
Yiiksekova Complex around cities of Elazig and Malatya area, mainly comprising a
tectonically chaotic assemblage of basaltic dykes and pillow lavas associated with
radiolarian cherts, shales and pelagic limestones, is a distinct member of the
complex in E Turkey. The lavas and associated sedimentary rocks in this complex
were re-examined and contributed for better-understanding the geological evolution
of this little-known oceanic Neotethyan branch. The major-, trace- and rare element
and Sr-Nd-Pb isotope geochemical evaluation of about 200 samples from pillow
lavas and dykes demonstrated the presence of two chemically distinct groups. The
first of the groups is predominantly pyroxene -phyricand the second one is pyroxene
+olivine -phyric. Group 1 basalts are mainly IAT-type, transitional to N-MORB and
show a distinct Nb anomaly. The radiolarian assemblagesobtained from the
associated cherts indicatelate Cenomanian to early Turonian (96-93Ma) ages for
Group 1. The second Group (Group 2) of basalts are E-MORB and OIB like-type,
display enrichment in LREE elements. They plot in the BABB. The associated
sediments in this group include radiolarian assemblages display early Coniacian to
early Maastrichtian (88-68Ma) ages.Trace element data are indicative for a spinell-
Iherzolite source that changes to deeper mantle with diminishing subduction
component and lower degree of melting in time. The isotope data, on the other hand,
suggests that Group 1 is related to a depleted mantle source, whereas Group 2 is
characteristic for less limited depletion. Based on petrological evaluation of the new
data, we suggest that the Group1 basalts of the Yiiksekova volcanics were formed in
an island arc setting above the northward subducting oceanic lithosphere of
Southern Neotethys. Their formation was followed by the extrusion of Group 2-type
basalts above the uplifting asthenospheric mantle in an extending back-arc system.
By this, we interpret the Yiiksekova basalts within the SE Anatolian suture belt as
remnants of a Late Cretaceous arc-back arc system.

Keywords: The Yiiksekova Complex, pillow lavas, petrochemistry, arc-back arc
system.

This study is performed within the framework of TUBITAK 108Y201 and
FUBAP-1602.


http://www.metu.edu.tr/

284 7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey

ESKIiSEHIR KUZEYi (HEKIMDAG) METAMORFIK
KAYACLARININ MINERAL VE KIMYASAL
KARAKTERESTIKLERINDEN YARARLANARAK FASIYES
ILISKILERININ BELIRLENMESI
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Abstract: Eskisehir Kuzeyi bolgenin temel metamorfik kusaklarinin en
iyi gozlemlendigi alan1 temsil etmektedir. Eskisehir Kuzeyinde, Orta
Sakarya bolgesine ait daha ¢ok Hekimdag ve Karadere koyleri arasinda yer
alan eklojit, mavisist ve yesilsist fasiyesine ait metamorfik kaya topluluklari
egemendir. Bu fasiye topluluklari; metakirintili, metabazit ve karbonat kaya
kokenli olup ayrica aralarda epidot amfibolit ve eklojit dilimleride yer
almaktadir. Metamorfik fasiyes belirlemesinde granat, amfibol ve
plajiyoklaz minerallerin tiirleri Konfokal Raman spektroskopisinde
belirlenmistir. Calisma alaminda yer alan kayalardaki ayrintili petrografi
incelemelerinde yaygin mavisist mineral toplulugu Na amfibol + albit +
klorit + muskovit + granat, yesilgist mineral toplulugu Albit + muskovit +
klorit + epidot + kuvars + granat ayrica serisit + kuvars + grafit ve
stilpnomelan + kuvars mineral parajenezlerinden olusmaktadir. Tiim kaya
ana oksit ve eser element degisim diyagramlarinda yesilsist ve mavisist
kayalarinin ilksel kaynak kaya oOzelliklerini belirleme agisindan TAS ve
AFM diyagramlarma gore subalkalen ve daha ¢ok toleyitik ve kalkalkalene
dogru gecis gosterdikleri belirlenmistir. Eklojit, mavisist ve yesilsist
fasiyesinde yapilan ayrintili sicaklik basing incelemeleri sonucunda eklojit
i¢in yaklagik 12+1 kbar basing ve 500+20 °C sicaklik, mavisist fasiyesi igin
7+1 kbar basing ve 300+50 °C sicaklik, yesilsist fasiyesi i¢in 4+1 kbar basing
ve 400+20 °C sicaklik arahginda olusmus olabilecekleri ortaya konmustur.
Ayrintilt petrografi ve tiim kaya jeokimyasi sonuglarina gére Sakarya kitasi
evrimi sirasinda mavigist ve yesilsist fasiyesindeki kayalarin farkli P-T
kosullarinda daha ¢ok mafik magmatik bilesimindeki kayalarin bolgesel
metamorfizmaya ugramasi sirasinda olusmustur.

Anahtar Sézciikler: Eskisehir (Hekimdag), Jeokimya, Mavisist,
Yesilsist, Eklojit
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DETERMINATION OF FACIES RELATIONS OF METAMORPHIC
ROCKS IN THE NORTH OF ESKISEHIR (HEKIMDAG) USING
MINERALOGY AND CHEMICAL CHARACTERISTICS
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Abstract: The metamorphic basement of the region represents the best
observation area at the North of Eskisehir city. Metamorphic rocks
outcropping between Hekimdag and Karadere villages in the Central
Sakarya region, in the north of Eskigehir, were metamorphosed in eclogite,
blueschist and greenschist facies. These rocks mainly consist of metaclastics,
metabasites and carbonate and also including some epidote amphibolite and
eclogite slices. The garnet, amphibole and plagioclase classifications were
determined by Confocal Raman Spectroscopy in the using of the
identifications of the metamorphic facies in the region. The detailed
petrogenetic analysis of the rocks of the study area exhibits eclogite mineral
assemblage as garnet + Na amphibole + epidot + muskovit, blueschist
mineral assemblage as Na amphibole + albite + chlorite + epidote +
muscovite (phengite) + garnet, greenschist mineral assemblage as Ca
amphibole (actinolite) + albite + muscovite + chlorite + epidote + garnet and
stilpnomelane + quartz. The major oxide and trace elements of the whole
rock were used in the dermination of the nature of the blueschist and
greenschist rocks and identify the characteristics of these facies according to
TAS and AFM diagrams. The detailed temperature and pressure analysis of
the eclogite, blueschist and greenschist facies show that, they have formed at
for eclogite 12+1 kbar and 500+20 °C temprature, blueschist facies 7+1 kb
and 300+50 °C temprature and greenschist facies 4+1 kb and 400420 °C
temprature. Petrography and whole rocks of the geochemical data reveal that
the rocks of the blueschist and greenschist facies were derived mainly from
mafic magmatic rocks under different P-T conditions during the evolution of
the Sakarya continent in the region.

Keywords: Eskisehir (Hekimdag), Geochemistry, Blueschist, Greenshist,
Eclogite
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KULUNCAK (MALATYA) OFiYOLITINDEKI
RODENJITLERIN JEOKIMYASI, GD TURKIYE

Murat Camuzcuoglu ve Utku Bagci
Mersin Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi, Ciftlikkoy Kampiisii, 33343,
Yenigehir, Mersin (mcamuzcuoglu@mersin.edu.tr)

Ozet: Kuluncak (Malatya) ofiyoliti Dogu Toroslarda bolgesel olarak
onemli olan Neotetis ofiyolit masiflerinden biri olup, tabandan tavana dogru
manto tektonitler, ultramafik-mafik kiimiilatlar, izotrop gabrolar, levha dayk
kompleksi, plajiyogranit, volkanik kompleks ve pelajik ortii sedimanlar ile
tam bir istif sunmaktadir. Kuluncak ofiyolit istifine ait manto tektonitleri en
iyi olarak Hekimhan bolgesinde yer almakta, diinit, harzburjit ve
serpantinitler ile temsil edilmektedirler. Rodenjitler damar, elipsoidal ve
dayklar seklinde manto tektonitlerinin igerisinde gézlenmektedir. Petrografik
olarak tanesel doku gdsteren rodenjitlerin minerolojik bilesimi hidrogranat,
klinozoisit, vollastonit, amfibol, plajiyoklaz, Klorit ve titanit mineralleridir.
Rodenjitlerin tiim kayag¢ ana ve iz element igerikleri yiiksek CaO (% 11.23-
42.14), AlLO; (% 8.09-23.15), Sr (8-463 ppm), disik SiO, (% 32.36—
52.35), MgO (% 0.58-14.08), Zr (5-145 ppm) sunmaktadir. Kayag¢larin N-
MORB’a goére normalize edilmis ¢oklu element diyagraminda biiylik iyon
yarigapli (LIL; Rb, Ba, K) elementlerin, kalicilig1 yiiksek (HFS; Y, Zr, Hf,
Ti) elementlere gore zenginlestigi gdzlenmektedir. Kondrit’e gére normalize
edilmis nadir toprak element (REE) icerikleri hafif nadir toprak
elementlerince (LREE) zenginlesen desenler sunmaktadirlar [(LaN/SmN
(1.99-10.85) ve SmN/YbN (0.32—1.77)]. Ttim bu veriler rodenjitlerin koken
kayaclarinin gabroyik kayaclar oldugunu ve olusumlarinda serpantinlesme
sirasinda kalsiyum metazomatizmasinin etkili oldugunu gdstermektedir.

Anahtar Kelimeler: Rodenjit, ofiyolit, petrografi, jeokimya
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IN THE KULUNCAK (MALATYA) OPHIOLITE, SE TURKEY
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Abstract: The Kuluncak (Malatya) ophiolite is one of the best preserved
Neotethyan ophiolites in the Eastern Tauride and display a complete
ophiolite pseudostratigraphy in an ascending order: mantle tectonites,
ultramafic-mafic cumulates, isotropic gabbros, a sheeted dike complex,
plagiogranite, extrusives and pelagic cover sediments. The best exposure of
the mantle tectonites rocks of the Kuluncak ophiolite are located in the
Hekimhan region and are represented by dunite, harzburgite and
serpentinites. The rodingites display various shapes such as ellipsoid, vein,
dyke and observed in the mantle tectonites. Petrographically rodingites are
displaying granular texture and represented by hydrogarnet, clinozoisite,
wollastonite, amphibole, plagioclase, chlorite and titanite as the main
mineral phases. The whole-rock major and trace element composition of
rodingites show high CaO (11.23-42.14 wt.%), Al,O5 (8.09-23.15 wt.%), Sr
(8-463 ppm), low SiO, (32.36-52.35 wt.%), MgO (0.58-14.08 wt.%), Zr
(5-145 ppm). The N-MORB normalized multielement diagram of these
rocks indicates large-ion lithophile element (LIL; Rb, Ba, K) enrichments
compared to high field strength (HFS; Y, Zr, Hf, Ti). Chondrite-normalized
rare earth elements (REE) concentrations exhibit light rare earth element
(LREE) enrichment patterns [(LaN/SmN (1.99-10.85) ve SmN/YbN (0.32-
1.77)].All the evidences suggest that the rodingites were formed from
gabbroic protoliths and the effects of calcium metasomatism during the
serpentinisation.

Keywords: Rodingite, ophiolite, petrography, geochemistry
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YOZGAT INTRUZIF KOMPLEKSI KUZEYINDEKI
GABROYIK KAYACLARIN JEOLOJiSi VE PETROLOJISI,
ORTA ANADOLU
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Ozet: Yozgat intriizif Kompleksi (YiK), Orta Anadolu Kristalen Karmasigi’nin
(OAKK) kuzey boliimiinde yeralmakta ve farkli bilesim ve karakterdeki granitoyid,
gabroyid, monzonit ve siyenitoyid bilesimindeki kayaclardan olusmaktadir.
Inceleme alanindaki gabroyik kayaglar, daha ¢ok yiiksek topografik kodlarda ve
nispeten daha yayvan bir yiizlek sergilemekte ve tipik olarak Basinayayla ve Recepli
koyleri civarinda goézlenmektedir. Gabroyik bilesimli bu kayaclar, genelde koyu
yesil renkli, iri, orta ve ince taneli faneritik dokulu ve baslica plajiyoklaz, piroksen
ve amfibol minerallerini igermektedir. Inceleme alanindaki gabroyik kayaglar, arazi
gozlemleri, mineralojik ve petrografik 6zelliklerine gore farkliliklar sergilemekte
olup “Basinayayla mafik kayaglar1” ve “Recepli mafik kayaclar1” seklinde iki gruba
ayrilmaktadir. Bagmayayla mafik kayaclari, gabro ve mikrogabrolardan olusmakta
olup bazi gabro kiitleleri granitoyidlerle i¢ ige girmis, sinusoidal dokanak iligkili
intriizyonlar seklinde gozlenirken bazilar1 ise granitoyidlerin yayilim gosterdigi
bolgelerdeki tepelerin {izerinde koksiiz bloklar seklinde goézlenmektedir. Recepli
mafik kayaglari ise baglica iri kristalin gabro, mikrogabro, diyabaz ve basalt
bilesiminde olup massif bir yap1 sergilememekte, granitoyidlerin yayilim goésterdigi
bu bolgelerdeki yiiksek topografik kodlu tepelerin tizerinde koksiiz bloklar seklinde
bulunmaktadirlar. Bu koksiiz 6zellikteki gabrolar, OAKK igerisinde Mesozoyik
ofiyolitik seri olarak tanimlanan birime karsilik gelmektedir. Koklii olan gabrolar ise
granitoyidlerle es yaslt mafik intriizyonlari temsil etmektedir. Tiim kayak jeokimyasi
sonuglarma gore bu gabroyik kayaclar subalkalin karakterli, toleyitik yonelimli ve
diisik K serisinde yer almaktadi. MORB’a normalize edilmis gabrolarin
ortalamadeger profillerinin alt kabuga gére fakirlesme gdstermesi, manto kékenli bir
magmadan kaynaklandigin1 gostermekte ancak iki gabro tipi arasinda belirgin bir
farklillk goriilmemektedir. Her iki gabro tipi de LIL elemetler agisindan belirgin
zenginlesme ve HFS element icerigi acisindan belirgin fakirlesme gostermektedir.
Nadir toprak element icerigi agisindan da belirgin bir farklilik sergilememeleri
nedeniyle jeokimyasal agidan ayrilmalar1 goriilmemektedir. Ancak saha gbzlemleri
ve felsik intriizif kayaclarla iliskilerine bakildiginda, YIK kuzeyindeki gabrolarin
intriizif ve koksiiz kiitleler seklinde olmak {izere iki farkli zamansal ve mekansal
konuma sahip olabileceklerini géstermektedir. Bu ayrimlart ve kokensel farkliklart
ortaya koymak i¢in kayaclarin radyometrik yontemlerle yaslandirilmalari ve
izotopik olarak siniflandirilmalar1 6nerilmektedir.

Anahtar Kelimeler: Yozgat Intriizif Kompleksi, Orta Anadolu, gabroyik
kayaglar, jeoloji, petroloji
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GEOLOGY AND PETROLOGY OF GABBROIC ROCKS IN
THE NORTH PART OF YOZGAT INTRUSIVE COMPLEX,
CENTRAL ANATOLIA
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Abstract: Yozgat Intrusive Complex (YIC) is located in the North part of
Central Anatolian Crystalline Complex (CACC) and composed of granitoid,
gabbroid, monzonite and syenitoid rock units forming of different composition and
character. The gabbroic rocksin thestudy area are mostly exposed at thetop of the
hill showing higher topographic elevation and comperatively more shallow than the
other rock units and characteristically are exposed in the vicinity of Basinayayla and
Recepli villages. The gabbroic rocks mostly are dark green in colour, have coarse,
medium and fine grained phaneritic texture and mainly comprise plagioclase,
pyroxene and amphibole minerals. The gabbroic rocks in the study area represent
differences according to field observation, mineralogical and petrographical
characteristics and are separated into two groups as “Basinayayla mafic rocks” and
“Recepli mafic rocks”. Basinayayla mafic rocks are composed of coarse crystalline
gabbros and microgabbros. When some gabbroic rocks are complicated with the
granitoids and occured as sinusoidal contacts related intrusions, some of the gabbros
crop out as rootless blocks at thetop of the hills of various locations of the
granitoids. Recepli mafic rocks, mainly are composed of gabbro, microgabbro,
diabase and basalt, aren’t exposed the massive structure, and they crop out as
rootless blocks at the top of the high hills of the different locations of the granitoids.
These rootless gabbros match up to a unit in CACC which is defined as Mesozoic
ophiolitic series. The intrusive gabbros represent mafic intrusions that are coeval to
granitoids. According to the results of whole rock geochemistry, these gabbroic
rocks are subalkaline characterized, tholeiitic oriented and they exist in low K series.
That mean value profiles of MORB-normalized gabbros show depletion according
to lower crust indicates that they result from a mantle derived magma, however there
is not a significant difference between these two gabbro types. Both gabbro types
show significant enrichment in terms of LIL elements and depletion in terms of HFS
element content. As they do not have significant difference with regards to rare earth
element content, they do not be able to separate geochemically. However, field
observations and their relationships with felsic intrusive rocks show that gabbros in
the North of YIK have two different temporal and spatial locations as intrusive and
rootless blocks. In order to reveal these distinctions and originally differences, it is
suggested that rocks should be aged with radiometric methods and classified
isotopically.

Keywords: Yozgat Intrusive Complex, Central Anatolia, gabbroic rocks,
geology, petrology
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KARAKAYA KARMASIGI KIRINTILI KAYACLARINDA
FiLLOSILIKAT KiMYASI-P-T PROFILI UZERINE
DEGERLENDIRMELER

Omer Bozkaya', Hiiseyin Yalcin® Ve Sema Tetiker®
1 Pamukkale Universitesi Jeoloji Miihendisligi Boliimii, Denizli (obozkaya@pau.edu.tr)
2 Cumhuriyet Universitesi Jeoloji Miihendisligi Boliimii, Sivas (yalcin@cumhuriyet.edu.tr)
3 Batman Universitesi Jeoloji Miihendisligi Boliimii, Batman (sema.tetiker@batman.edu.tr)

Ozet: Karakaya Karmasigi Sakarya Tektonik Birligi igerisinde Jura-Oncesi
Paleotetis Okyanusu’nun kapanmasiyla iligkili ortamlarin kalintilarini temsil eden
birimlerden olusmaktadir. Permo-Triyas yash Karakaya Karmagigi birimleri farkli
jeolojik tarihgelere sahip Alt Karakaya Karmasizi (AKK) ve Ust Karakaya
Karmasig1 (UKK) birimleri seklinde iki boliime ayrilmaktadir. Metasedimanter ve
metabazik kayaclardan olusan AKK birimlerinin ~ (Niliifer birimi/Turhal
metamorfitleri); mavisist (dalma-batma ortami) ve yesilsist (yi1gisim prizmasi
ortami) fasiyeslerine karsilik gelen kesimleri alt ve iist birimler olmak iizere iki alt
boliime ayrilmistir (AKK-AB ve AKK-UB). Alt-yesilsist-yiiksek dereceli
diyajenetik fasiyesteki (genislemeli ortam) UKK birimleri ise kumtasi ve seyl
(Hodul ve Orhanlar birimleri), (meta)sedimanter ve (meta)volkanik (Cal birimi ve
Devecidag karisigl) litolojilerden olusmaktadir.Bu calismada, Karakaya Karmasigi
birimlerini  temsil eden (meta)klastik kayaclardaki fillosilikatlarin koken ve
diyajenez/metamorfizma derecesinin mineral kimyasma etkilerinin incelenmesi
amaglanmistir. Bu kapsamda AKK birimlerinden Turhal metamorfitlerinin {ist
boliimiine ve UKK birimlerinden Hodul ve Orhanlar birimlerine ait toplam 4 érnek
incelenmistir. Parlatilmis ve karbon kaplanmis 6rnekler iizerinde Taramali Elektron
Mikroskop (SEM) ve Geri Sacilimli Elektron (BSE) goriintiilemeleri, illit/beyaz
mika ve kloritler tizerinde ise Enerji Yayilimi1 Spektrometresi (EDS) ve Elektron
Mikroprob (EMP) ¢dziimlemeleri (toplam 197 adet) gerceklestirilmistir.illit/beyaz
mikalarm bilesimleri muskovit-illit-fenjit arasinda degismektedir. Detritik kokenliler
muskovitik (Siort=3.15, (Na+K)ort=0.81) ve otijenik kokenliler illitik (Siort=3.22,
(Na+K)ort=0.74) bilesime yakindir. Acilmali/genislemeli basenler icin tipik
paragonit (Siort=2.96, Na=0.78, K=0.10) ve NaK mikalar (Siort=3.09, Na=0.45,
K=0.34) Turhal metamorfitlerinin iist boliimiinde belirlenmistir. Kloritler biitiiniiyle
trioktahedral olup otijenikler (Siort=5.67, Feort=5.05) detritiklere (Siort=5.56,
Feort=4.80) gore daha yiiksek SilV, daha diisiik FeVI icerigine sahiptir. Kloritler
UKK birimlerinden Hodul biriminde samozitik, Orhanlar birimi klinoklor
bilesimlidir. Turhal metamorfitlerinde az sayida, Orhanlar biriminde yaygin olmak
tizere yiksek Mg (5.70-7.59) ve Cr (0.09-0.16) igerikli detritik mikalar da
belirlenmistir.Kimyasal denge ve tetrahedral Al yontemlerine gore hesaplanan
otijenik Kloritlere ait jeotermometre (150-300 [1C) ve fenjitik illitlere ait
jeobarometre (0.5-1.2 kbar) wverileri elde edilmistir. Bu degerler Turhal
metamorfitlerinin st kesimi i¢in yiliksek sicaklik-diisiik basing, Hodul ve Orhanlar
birimi  i¢in  diigiikk-orta  sicaklik-diisik  basing  kosullarinda  gelisen
diyajenez/metamorfizma derecesini yansitmaktadir. Klorit kimyasi1 verileri, Turhal
metamorfitleri igin felsik, Orhanlar birimi i¢in metabazik (olasili Paleotetis
kalintilar1), Hodul birimi i¢in Al- ve Fe-ce asir1 zengin felsik ve metapelitik kokeni
isaret etmektedir.

Anahtar Kelimeler: Mika, Klorit, Elektron Mikroskop, Koken, Metamorfizma.
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ASSESSMENTS ON PHYLLOSILICATE CHEMISTRY-P-T
PROFILE IN CLASTIC ROCKS OF THE KARAKAYA COMPLEX

Omer Bozkaya', Hiiseyin Yal¢in’ Ve Sema Tetiker®
1 Pamukkale University Department of Geological Engineering, Denizli (obozkaya@pau.edu.tr)
2 Cumhuriyet University Department of Geological Engineering, Sivas (yalcin@cumhuriyet.edu.tr)
3 Batman University Department of Geological Engineering, Batman
(sema.tetiker@batman.edu.tr)

Abstract: The Karakaya Complex consists of units representing the relicts of
environments related with the closure of Pre-Jurassic Paleotethys Ocean within the
Sakarya Composite Terrane. The units of Permo-Triassic Kararkaya Complex are
divided into two parts, namely Lower Karakaya Complex (LKC) and Upper Karakaya
Complex (UKC) units, with different geological history. The lower and upper units
corresponding to the blueschist (subduction setting) and greenschist (accretion prism
setting) facies of the LKC units (Nilifer unit/Turhal metamorphites) with
metasedimentary and metabasic rocks are subdivided into two subunits as lower (LKC-
LP) and upper (LKC-UP) parts. The UKC units with sub-greenschist-high grade
diagenetic facies (extension setting) is made up of sandstone and shale (Hodul and
Orhanlar units), metasedimentary and (meta)volcanic (Cal unit and Devecidag complex)
lithologies. In this study, it is aimed to investigate the effects of the origin and
diagenesis/metamorphism degree of phyllosilicates upon the mineral chemistry in the
(meta)clastic rocks from Karakaya Complex units. In this context, a total of 4 samples
from the upper part of the Turhal metamorphites and Hodul and Orhanlar units of UKC
were examined. The imagings of Scanning Electron Microscope (SEM) and Back Scatter
Electron (BSE) and the analyses (a total of 197 measurements) of Energy Dispersive
Spectrometer (EDS) and Electron Microprobe (EMP) on the illite/white micas and
chlorites were carried out on the polished and carbon-coated samples. The compositions
of illite / white micas change among muscovite-illite-phengite. Illite / white micas with
detrital and authigenic origins are close to muscovitic (Siavg=3.15, (Na+K)avg=0.81)
and illitic compositions (Siavg=3.22, (Na+K)avg=0.74), respectively. Paragonite
(Siavg=2.96, Na=0.78, K=0.10) and NaK micas (Siavg=3.09, Na=0.45, K=0.34) are
typical for extentional basins that are determined in the upper parts of the Turhal
metamorphites. The chlorites are of entirely trioctahedral and authigenic ones
(Siavg=5.67, Feavg=5.05) have higher SilVVand lower FeVI contents in comparison with
detrital ones. Chlorites have chamositic composition in the Hodul unit, whereas
clinochlore composition in the Orhanlar unit from UKC units. Detrital micas with high
Mg (5.70-7.59) and Cr (0.09-0.16) contents are also identified in the Orhanlar unit more
common and in the Turhal metamorphites as a few grains. These products are more
common in our country, it was found to contain less than in other countries. The data
calculated according to chemical equilibrium and tetrahedral Al methods are obtained
from geothermometer (150-300°C) of authigenic chlorites and geobarometer (0.5-1.2
kbar) of phengitic illites. These values reflect the diagenetic / metamorphic grades that
are developed under conditions of high temperature-low pressure for the upper parts of
Turhal metamorphites and low-middle temperature-low pressure for Hodul and Orhanlar
units. The data of chlorite chemistry indicate the origins of felsic for Turhal
metamorphites, metabasic (probably remains of Paleotethys) for Orhanlar unit and felsic
and metapelitic with rich in Al and extreme rich in Fe.

Keywords: Mica, Chlorite, Electron Microscope, Origin, Metamorphism
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ERKEN MiYOSEN’DE BATI ANADOLU GENISLEME SiSTEMIi
ICINDE BAZALTIK ERIYIKLERIN KABUKSAL MAGMA
ODALARINA NUFUZU UZERINE DELILLER

Omer Kamac ve Safak Altunkaynak
Istanbul Teknik Universitesi
kamaciom@itu.edu.tr

Ozet: KB Anadolu’da, Carpigma sonrast magmatizma Geg¢ Oligosen-
Erken Miyosen doneminde yaygin ve farkli bilesimde volkanik kayalar
tretmigtir. Bati Anadolu Volkanik Provensinin bir parcasi olan Kepsut
Volkanik Toplulugu (KVT), Erken Miyosen (22,56+£0,06 My - 20,64+0,33
My) yash olup, bazaltik trakiandezit ve riyodasit bilesimli lav akintilari,
domlar ve dayklardan olugmaktadir. Bazaltik trakiandezitlerde gdzlenen
fenokristaller yayginlhigina gore, plajiyoklas (60-85%), klinopiroksen (8-
10%), hornblend (5-8%), biyotit (3-8%) ve sanidin (3-5%)’dir. Plajiyoklas
fenokristal ve mikrolitlerinin bilesimleri Anz-Ansg’dir. Bazi plajiyoklas
fenokristallerinde erime/¢oziinme ile iligkili reaksiyonel simrlar gozlenir.
Genelde yiliksek An igerikli ¢eper zonlar1 igeren plajiyoklaslar, yamali ve
salinmimli zonlanma, sinensis ve elek dokulu kristallerle temsil edilen
dengesiz kristallenme dokular1 sergiler. Bazaltik trakiandezitlerde bulunan
klinopiroksenlerin  bilesimi WoguEngFsy ile WogENssFsy4 arasinda
degismektedir. Bu klinopiroksenlerin Mg numaralar1 (#Mg) ise sirasiyla 55-
60 ve 63-72°dir. Ortopiroksen baslica bazaltik trakiandezit lavlar1 i¢inde
bulunan bazaltik anklavlarda gozlenir ve enstatit (Wo,ENn7gFSyo-
Wo0,sEnyFS;75) ile temsil edilir. Bazaltik trakinadezit lavlarmin sicaklik
kosullar1 plajiyoklas-amfibol termometresi yontemi ile 927-982°C,
icerdikleri bazaltik anklavlarin sicaklik kosullar1 ise iki piroksen
termometresi yontemi ile 1040-1110°C olarak saptanmistir. Dokusal
analizler, mineral kimyasi ve jeotermometre c¢alismalar1 ile birlikte
degerlendirildiginde KVT’ye ait bazaltik trakiandezitlerin evriminde
homojen ve/veya heterojen karismanin énemli rolii oldugu anlasilmaktadir.
Bu islemler, Bati Anadolu K-G genisleme sitemi iginde yiikselen sicak
bazaltik eriyiklerin kabuksal magma odalarina niifuz etmesi sonucunda
geligmistir.

Anahtar Kelimeler: Magma Karigmasi, Bazaltik eriyikler, Gerilme, Bat1
Anadolu
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EVIDENCE FOR EARLY MIOCENE BASALTIC INFLUX INTO
THE CRUSTAL MAGMA CHAMBERS IN RESPONSE TO
EXTENSION IN WESTERN ANATOLIA

Omer Kamaci and Safak Altunkaynak
Istanbul Technical University
kamaciom@itu.edu.tr

Abstract: Post collisional magmatism in Western Anatolia produced a
wide range of volcanic associations during late Oligocene- Early Miocene.
The Kepsut Volcanic Suite which is part of the Western Anatolian Volcanic
Province is Early Miocene (22,56 + 0,06 Ma - 20,64+0,33 Ma) in age and
consists of basaltic trachyandesitic and rhyolitic lavas, domes and dykes.
The most common phenocryst assemblage of basaltic trachyandesite is
plagioclase (60-85%), clinopyroxene (8-10%), hornblende (5-8%), biotite
(3-8%) and sanidine (3-5%). Compositions of the plagioclase phenocrysts
and microlites range from Any, to Ansg. Rounded plagioclase phenocrystals
with pre-resoption zoning display post-resorption reaction rims. Patchy
zoning, oscillatory zoning (higher An rims), synneusis and sieve textured
crystals are also common in plagioclase. Two-generation of clinopyroxene
are distinguished, which composition ranges from WogEngFsy to
WosEnssFs14. The #Mg of first and second Cpx generation are 55-60 and
63-72, respectively. Orthopyroxene presents in basaltic enclaves in basaltic
trachyandesites and is represented by enstatite (Wo0,EnsgFs, to
Wo, sEns1FSy75). Plagioclase-amphibole thermometer calculation of basaltic
trahcyandesite is 927-982°C, while two-pyroxene thermometer estimation of
basaltic enclave is 1040-1110°C. Combined petrography, mineral chemistry
and geothermometry studies on mafic lavas of KVS indicate that
mixing/mingling and AFC processes have played an important role in the
development of the basaltic trachyandesite lavas of KVS. Disequilibrium
crystallization was probably caused by the influx of a hotter basaltic magma
into the crustal magma chambers during the first major period of N-S
extension in the western Anatolia.

Keywords: Mixing/Mingling, Basaltic Influx, Extension, Woestern
Anatolia
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MERSIN OFiYOLITi MANTO PERIDOTITLERI
(G-TURKIYE): ERGIME VE ERGIYIK ETKILESIM
SURECLERININ TUM KAYAC VE MINERAL BILESIMLERI
UZERINE ETKISI

Samet Saka', ibrahim Uysal', R. Melih Akmaz’

1Karadeniz Teknik Universitesi, Trabzon, Tirkiye
2Biilent Ecevit Universitesi, Zonguldak, Tiirkiye
sakasamet61@gmail.com

Ozet: Orta Toridler’de (giiney Tiirkiye) yiizeyleyen Mersin ofiyoliti, manto
kayaglar1 ve onlar1 {izerleyen ultramafik-mafik kiimiilatlar ve bazaltlar ile temsil
edilir. Tlksel mantoya gore farkli derecelerde tiiketilmis manto peridotitleri baslica
dunit ve harzburjit tiirii kayaglardan olugmakta olup, oldukg¢a diisik TiO, (<0.03
ag.%), Al,Os; (0.27-0.86 ag.%) ve CaO (0.10-0.80 ag.%) iceriklerine sahiptir.
Olivinlerin forsterit igerikleri 89.2 ila 93.6 araliginda degisir. S6z konusu olivinler
ile denge halindeki spinel kristalleri 48 ild 73 arasinda degisen Cr# degerlerine sahip
olmakla birlikte, 6rneklerin bir ¢ogunda spinel Cr# degerleri 60 ila 70 arasinda
degisir. Bu degerler, Orneklerin orta-yliksek dereceli kismi ergime kalintilari
olduklarin1 gostermektedir. Bir kistm manto peridotiti 6rneginde gozlenen spinel
Cr# ve olivin forsterit icerikleri olivin spinel manto yonsemesi (OSMY) alaninda
dagilim sunarken, diger drneklere ait olivinler daha diisiik forsterit icerikleri ile bu
alanin diginda kalmislardir. Spineller genellikle diisiik TiO, (<0.1 ag.%) iceriklerine
sahip olmakla birlikte, baz1 spinel kristallerinde bu deger 0.30 ag.%’lara kadar
cikmaktadir. S6z konusu yiiksek TiO, icerikleri, orneklerin tiiketilmis dogasiyla
uyumlu degildir. flksel mantoya normalize edilmis tiim kaya¢ Lantan Gurubu
Element (LGE) desenleri, agir LGE’lerden ortag LGE’lere dogru tiiketilme gosterir.
Bununla birlikte, biitiin peridotit 6rneklerinde hafif LGE’ler ve Biiyiik Iyon Capli
Element (BICE) igeriklerinde ortag LGE’lere gére bir zenginlesme gozlenir. Bazi
peridotit 6rneklerine ait tiim kaya¢ agir LGE desenleri, spinel duraylilik alanindaki
farkli kismi ergime derecelerini temsil eden kismi ergime egrilerine benzemekte
olup, soz konusu oOrneklerin spinel duraylilik alaninda ~22-27 kismi ergimeye
ugradigini gostermektedir. Bununla birlikte bazi 6rneklerdeki agir LGE’lerden ortag
LGE’lere dogru olan agir1 tiiketilme, bu kayaclarin sadece spinel duraylilik alaninda
kismi ergimeye ugramadiklarint gosterir. S6z konusu oOrneklere ait agir LGE
desenleri, ilk olarak granat duraylilik alaninda %5-10 ve sonrasinda spinel duraylilik
alaninda yaklasik %23-28 arasinda degisen ergime ile modellenebilmektedir.
Yiiksek Cr# degerlerine sahip bazi spinel kristallerindeki yiiksek TiO2 igerikleri
yani sira ortag LGE’lere goére hafif LGE’lerdeki zenginlesmeler, basit ergime
olaylari ile agiklanamaz ve ¢ok agsamali ergime ve zenginlesme siireglerini gerektirir.
Bir yitim zonunda, yiten okyanusal kabuktan tiireyen hafif LGE’lerce ve titanyumca
zengin ergiyikler-ugucular ile tiikketilmis manto kamasi arasindaki etkilesim, Mersin
ofiyoliti manto peridotitlerine ait tim kaya¢ ve mineral bazindaki s6z konusu
kimyasal degisimleri agiklayabilmektedir.

Anahtar Kelimeler: Mersin ofiyoliti, Manto peridotitleri, Mineral kimyasi,
Jeokimya
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MANTLE PERIDOTITES FROM THE MERSIN OPHIOLITE (S-

TURKEY): IMPLICATIONS FOR EFFECTS OF MELTING AND

SUBSEQUENT MELT INTERACTION ON WHOLE-ROCK AND
MINERAL COMPOSITIONS

Samet Saka', ibrahim Uysal', R. Melih Akmaz’
1Karadeniz Technical University, Trabzon, Turkey
2Biilent Ecevit University, Zonguldak, Turkey
sakasamet61@gmail.com

Abstract: Mersin ophiolite, from the middle Tauride, southern Turkey, is
represented by mantle unit and overlying crustal sections composed of ultramafic to
mafic cumulates and basalts. Mantle peridotites are composed mainly of harzburgite
and dunite. They are variously depleted, compared to the primitive mantle, and are
characterized by very low TiO, (<0.03 wt%), Al,O; (0.27-0.86 wt%) and CaO
(0.10-0.80 wt%) contents. Forsterite values of olivine range between 89.2 and 93.6,
and Cr# values of coexisting spinels range from 48 to 73, although most of the
samples are characterized with spinel Cr# between 60 and 70, indicating moderate to
high degree melt depletion for their origin. Composition of olivine and spinel in
some samples are distributed within the olivine-spinel mantle array, although these
phases from most of the samples plot out of the mantle array due to the lower Fo
value of olivine in these samples. Spinel grains generally contain low TiO, (<0.1%
wt%) content; however spinel in some samples are represented by up to 0.30 wt%
TiO, which is not consistent with their depleted nature. Primitive mantle-normalized
whole-rock Lantanum Group Elements (LGE) patterns show depletion towards
heavy LGE to middle LGE. However, all peridotite samples show marked
enrichment of LREE and Large lon Lithophile Elements (LILE) compared to middle
LGE. Whole-rock heavy LGE patterns of some peridotite samples follow the
melting residue lines, and are modeled ~22-27 fractional melting in spinel stability
feld. However, depletion of middle LGE compared to heavy LGE is stronger in
some samples and the heavy LGE to middle LGE patterns do not follow the melting
lines produced by various degree of fractional melting in spinel stability field. These
samples can be modeled by 5 to 10% fractional melting started in garnet stability
field and followed in spinel stability field with additional 28 to 23% melting.
Enrichment of TiO, in high Cr# spinel from some samples as well as enrichment of
light LGE compared to the middle LGE in whole-rock samples cannot be explained
by simple melting events, and requires multistage melting and enrichment processes.
Interaction of light LGE and Ti-rich melts/fluids percolating through the overlying
mantle in suprasubduction zone environment may explain the compositional
variation of mineral and whole-rock geochemistry of the Mersin peridotites.

Keywords: Mersin  ophiolite, Mantle peridotite, Mineral chemistry,
Geochemistry
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YOZGAT CEVRESINDEKI VOLKANIK KAYACLARIN
MINERALOJIK VE PETROGRAFIK OZELLIKLERI
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Ozet: Yozgat'n kuzey ve batisinda yiizeyleyen volkanik kayagclar
genelde trakit ve andezitik bilesimde olup yer yer bazaltik bilesime dogru
gecis sergilemektedir. Trakit ve andezitik kayaglar igerdikleri amfibol,
biyotit, pljiyoklaz ve sanidin minerallerinin oranlarma goére trakit,
trakiandezit ve andezit bilesimindedir. Bazaltik kayaglar ise plajiyoklaz ve
piroksen minerallerinin kimyasal bilesimleri ve kayagta bulunma oranlarina
gbre ojit bazalt, olivin bazalt, trakibazalt, andezitik bazalt ve alkali bazalt
bilesimindedir. Bazalt ve trakit bilesimindeki kayaglar saha gozlemlerinde
siitunsal yapilar gostermeleri ile karakteristiktir. Bu kayaglar mineral
icerikleri bakimindan benzerlik gosterse de minerallerin gerek bolluk
oranlart ve gerekse dokusal uyusmazliklar1 farkli karakterdeki ve
asamalardaki magmalardan kaynaklanmis olabileceklerini gostermektedir.
Kayaglarm tiim kaya analiz sonuglarina gore subalkalendenalkalene dogru
gecis sergiledikleri ve subalkalen kaya¢ gruplarinin da kendi igerisinde
kalkalkalendentoleitik karaktere dogru ge¢is sergiledikleri ortaya konmustur.
Eser elementlerin MORB’a gore normalize edilmis oranlari uyumsuz
elementlerden LIL elementlerinin, HFS elementlerine gore nispeten
zenginlesme gosterdigini ve daha cok toleitik ve kalkalakalen bir dagilim
sergilediklerini gostermistir. Nadir toprak elementlerinin kondrite gore
normalize edilmis oranlar1 da, LREE’ nin HREE‘ne goére nispeten daha fazla
zenginlestigini gostermektedir. Bazaltik kayaclarin tektonik diskriminasyon
diyagramlarinda bir kisminin ada yay1 toleyitik bazaltlari, bir kisminin ise
kalkalkalen bazalt alanina diistiigii belirlenmistir. Bu kayaclardan
trakibazaltlarin olustugu ortama da bagl olarak Paleosen-Eosen doneminde,
diger volkanitler ise Orta-Ust Eosen doneminde Kirsehir ve Sakarya
kitalarinin carpismasi ile iliskili olabilecekleri soylenebilir.

Anahtar Kelimeler: Yozgat, Volkanik, Bazalt, Uyumsuz element



7"Geochemistry Sympossium, 16-18 May 2016/Antalya, Turkey 297

MINERALOGICAL AND PETROGRAPHICAL
CHARACTERISTICS OF VOLCANIC ROCKS SURROUNDING
YOZGAT REGION
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Abstract: Volcanic rocks outcropping North and west of Yozgat
are generally exhibited the composition of trachyteandandesite but
turn into basaltic composition in places. Trachyteandandesitic rocks
have the composition of trachyte, trachyandesite and andesite
according to proportion of amphibole, biotite, plagioclase, and sanidin
minerals. On the otherhand, basaltic rocks have the composition of
augite basalt, olivin basalt, trachybasalt and andesitic basalt according
to chemical composition and proportion of plagioclase and pyroxene
minerals in rocks. Basaltic and trachytic rocks are characteristic with
the columnar structure according to the field observation. Although
similarity in terms of mineral content of these volcanic rocks,
abundance of minerals and textural incompatibility indicate that they
might have originated from different characteristic features of
magmas. It is revealed that rocks are transition in subalkalen to
alkalen and calc-alkalen to tholeiitic in character according to bulk
analysis of rocks. It is determined that incompatible elements
generally exhibit tholeiitic and calcalkalen magma character and LIL
elements show relatively more enrichment with respect to HFS
elements that normalized to MORB. The proportion of REE with
respect to condrite values show LREE are more enriched than HREE.
Some of basaltic rocks fall into island arc tholeiitic basalt region,
however others fall calcalkalen basalt region in tectonic discrimination
diagrams. It is estimated that these rocks could be rised to the surface
by convergence of Sakarya and Kirsehir continent oceanic plate
boundaries producing tholeiitic trakibasalt in Paleosen-Eocene and
other volcanic rocks by collision setting of two continents in Middle-
Upper Eocene epoch.

Keywords: Yozgat, Volkanik, Basalt, Incompetible element
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ANTALYA KOMPLEKSI ICERISINDEKI TRiYAS YASLI
MAFIK VOLKANIK KAYACLARIN TETIS EVRIMINDEKI
JEODINAMIK KONUMU

Sibel Tatar Erkiil' ve Fuat Erkiil®

Ykdeniz Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Béliimii, Antalya
2 Akdeniz Universitesi Teknik Bilimler Meslek Yiiksekokulu, Antalya sibel582@gmail.com,
fuaterkul@gmail.com

Ozet: Antalya, Tiirkiye’de simrh alanlarda yiizlek veren Triyas yashi magmatizmanin
iriinlerinin en 1iyi gozlendigi bdlgelerden birisidir. Paleotetis okyanusunun kapanmasi ve
Neotetis okyanusun agilma siirecleri icerisinde olusan bir¢ok kaya grubunu iginde barindiran
bolge, genel olarak otokton ve ofiyolit iceren allokton kaya birimleri ile temsil edilmektedir.
Alp-Himalaya kusagi boyunca gergeklesen Neotetis olaylar ile iligkili kitasal riftlesmenin
izleri Tiirkiye’deki Permiyen-Jura araliginda olusmus istiflerde gozlenmektedir. Antalya
Kompleksi icerisinde yeralan, Paleotetis’in kapanmasi ve izleyen siiregte Neotetis’in
acilmasia karsilik gelen kritik zaman araliginda olugmus, Triyas yasl volkanik birimlerini
olusturan jeodinamik ortamin anlasilmasi amaciyla yapilan ¢alismalar ise oldukca kisithdir.
Bu calismada, Antalya korfezi ve Isparta Biikliimii icerisinde yeralan Triyas yasli mafik
volkanik kayaglarinin jeolojik, mineralojik-petrografik, tiimkaya¢ jeokimyasi, Sr-Nd-Pb
izotop jeokimyasi, Li izotop degerleri incelenmistir. Caliyma alaninda yayilim sunan
magmatik kayaglar trakit, diyorit, bazalt, yastik bazalt ve masif bazalt olmak {izere bes birime
ayrilmaktadir. Bu kayagclar, kirintili tortul kayaglar, ¢ortler ve kiregtaslari ile ardalanan bir
istif sunarlar ve tortul birimler genel olarak derin deniz kosullarim isaret etmektedir.
Bazaltlarin ¢ikis merkezini olusturan domlar, dayklar ve diizensiz sokulumlar, K-G yonlii bir
hat boyunca yiizlek vermektedir. Bazalt domlari, kirectaslart ile ardalanan lavlar iizerine
dogru gelismis olup hyalokastitler ile gevrelenmistir. Bu birimlerde trakitik, hyalopilitik ve
intersertal doku hakimdir ve vesikiil igermektedir. Bazaltlar tipik olarak plajiyoklas, piroksen
ve yer yer olivin fenokristalleri igerir. Trakitler yaygin olarak sanidin fenokristalleri, diyorit
sokulumlart (diyorit-porfir dayk ya da stoklari) ise biyotit igerirler. Triyas yasli mafik
kayaclarin biiyiik bir kismu kalk-alkali, ¢ok azi ise toleyitik karakterdedir. Ana elementlerin
degisimlerinde, MgO, CaO, Na,O ve TiO, pozitif bir gidis, Al,03, K,O ve MnO’nun ise
negatif gidis sergiledikleri goriiliir. Eser elementlerin degisim diyagramlarinda ise, artan silise
gore Ba, Sr, Nd ve Sc pozitif gidis gosterirler. Kaya¢ orneklerinin ilksel mantoya gore
normalize dilmig diyagramlarinda trakitik kayaglar belirgin negatif Eu ve Sri cerigi ile
ayrilmaktadir. Trakitik birimlerde goriilen Eu ve Sr elementlerindeki degisim plajiyoklaz
fraksiyonlanmasina isaret etmektedir. Tim birimlerde gorilen Ti elementlerindeki
fakirlesmeler dikkat g¢ekicidir. Caligma alamindaki trakitler hari¢ diger birimler element
icerikleri agisindan benzerlik sunarken, trakitik birimler 6zellikle yiiksek LREE ve Th, U, La,
Ce vb. elementler bakimindan zenginleserek farklilik gostermektedir. 5'Sr/®Sr degerleri,
trakitlerde®’Sr/®®Sr  degerleri  0.704450; dolerit/diyabazlarda ise, 0.704377-0.704354
arasindadir. Trakitlerde Sr-Nd izotopik oranlari alt kabuktan kirlenmeyi isaret etmektedir.
YSNd/MNd izotop degerleri, trakitlerde 0.512701; dolerit/diyabazlarda ise, 0.512709-
0.512706’drr. Diyoritik ve trakitik kayaglarda Pb izotoplari OIB ortamim belirtmektedir. Li
izotoplar ise trakitik kayaclar i¢in OIB, diyoritik kayaglar i¢in ise manto kokenini isaret
etmektedir. Elde edilen veriler, Dogu Akdeniz’de yayilim gosteren Geg¢ Triyas
volkanizmasinin riftlesme veya okyanus-ada tipi bir jeodinamik ortamda olusabilecegini
ortaya koymaktadir.

Anahtar Kelimeler: Antalya Kompleksi, Triyas, olivin basalt, Sr-Nd-Pb ve Li
izotoplari, Paleotetis, Neotetis
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GEODYNAMIC SETTING OF TRIASSIC MAFIC VOLCANIC
ROCKS IN ANTALYA COMPLEX DURING TETHYS EVOLUTION

Sibel TATAR ERKUL",Fuat ERKUL?

! Akdeniz University, Department of Geological Engineering, Antalya
% Akdeniz University, Vocational School of Technical Sciences, Antalya

Abstract: Antalya region is one of the best locations to observe the products of
the Triassic magmatism that have limited exposures in Turkey. The region, which
includes various rock units associated with the Paleotethyan and Neotethyan events,
is characterized by autochthonous and ophiolite-bearing allochthonous units. Along
the Alpine-Himalayan collisional belt, evidence of rifting processes related to the
Tethyan events is well observed in the Permian to Jurassic sedimentary successions
within the Antalya Complex. Studies in revealing the geodynamic setting that led to
the development of Triassic volcanic units are rather limited, although these units
occurred in a critical time interval, corresponding to the closure of the Paleotethys
and the opening of Neotethys Oceans. In this study, geology, mineralogy,
petrography and whole-rock/Sr-Nd-Pb-Li isotope geochemistry of the Triassic
volcanic units have been investigated. These units consist of trachyte, diorite and
olivine basalt intrusions, lava flows and volcaniclastic rocks that are intercalated
with turbiditic clastic sediments, cherts and limestone slivers, suggesting a relatively
deep marine environment. Feeder domes, dykes and irregular intrusions crop out N-
S in direction. Feeder domes emerge pre-existing lava flows and limestone layers
and are surrounded by hyaloclastite rim. They display trachytic, propylitic and
intersertal textures in thin sections and associated lava flows contain abundant
vesicles filled by calcite and zeolite minerals. Basalts typically have plagioclase,
pyroxene and olivine phenocrysts. Trachytes are defined by abundant sanidine
phenocrysts while diorites include a significant amount of biotite crystals. Volcanic
units are mainly calc-alkaline and minor tholeiitic in characters. Major-element
variation diagrams indicate that MgO, CaO, Na,O and TiO, have positive and
Al,O3, K,0 and MnO display negative trends against silica. Ba, Sr, Nd and Sc
content increase with the increasing silica content. Primitive mantle normalized
diagrams also show that trachytes differ from other units with depletion of Eu and
Sr, suggesting a plagioclase fractionation. Another striking feature in all units is the
significant depletion of Ti content. Although all the units have similar geochemical
patterns to each other, trachytes differ with their high LREE, Th, U, La and Ce.
87Sr/®8Sr ratios are 0.704450 and 0.704377-0.704354 in trachytes and dolerite dykes,
respectively. Sr-Nd isotopic ratios indicate a crustal contamination. ***Nd/***Nd
values are 0.512701 and 0.512709-0.512706 for trachytes and dolerite dykes,
respectively. Pb isotope ratios of trachytes and diorites plot on an ocean island
basalts (OIB) field while Li isotopes imply a mantle source for dioritic and basaltic
rocks. Compilation of all data reveals that the Triassic volcanic rocks might have
formed in intra-plate or ocean island arc-type geodynamic setting.

Keywords: Antalya Complex, Triassic, olivine basalt, Sr-Nd-Pb and Li isotope,
PaleoTethys, Neotethys
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GORELE VE TIREBOLU YORELERINDEKI (GIRESUN, KD
TURKIYE) GEC KRETASE YASLI VOLKANIK KAYACLARDAKI
ZONLU PLAJIYOKLAS KRiSTALLERININ BiLESIMLERI VE
PETROLOJIK ONEMI

. o« 1 1 3 . 1 . 1 . 1
Simge Oguz’, Faruk Aydin’, Ibrahim Uysal", Ciinety Sen", Rasim Baser
'Karadeniz Teknik Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Boliimii, Trabzon Tiirkiye
(soguz@ktu.edu.tr)

Ozet: Bu c¢aligmada Gorele ve Tirebolu (Giresun, KD Tiirkiye) giineyinde
yer alan Geg¢ Kretase yasl volkanik kayag¢larim magma dinamigi ve kristallenme
sartlarim1  belirlemek i¢in, s6z konusu kayaglardaki zonlu plajiyoklas
kristallerinin  kimyasal bilesimleri ve degisimleri detayli bir sekilde
incelenmistir. Giincel volkanostratigrafik ¢alismalara ve U-Pb zirkon yaslarina
gore, inceleme alanindaki Ust Kretase zamani iki farkli dsnemde (Koniasiyen-
Erken Santoniyen ve Erken-Orta Kampaniyen) meydana gelen yogun volkanik
faaliyetlerle temsil edilir ve bu faaliyetler her bir dénem icinde genellikle
birbirini takip eden mafik (bazaltik ve andezitik kayaclar) ve felsik volkanik
kayaclardan (dasitik ve riyolitik kayaclar) olugur. Bazalt ve andezitik kayaclar
genellikle porfiritik ve hyalo-mikrolitik porfiritik doku gostermekte olup, kalsik
plajiyoklas ve ojit fenokristalleri igerirken, dasitik ve riyolitik kayaglar vitrofirik
bir dokuya sahip olup, ¢ogunlukla Na’ca zengin plajiyoklas, K-feldispat ve
kuvars, kismen de biyotit fenokristalleri igerirler. Farkli volkanik evrelerdeki
mafik ve felsik kayaglarda gozlenen =zonlu plajiyoklaslarin kimyasal
bilesimlerinde temel olarak farkliliklar sdz konusudur. ilk evre mafik
kayaclardaki zonlu plajiyoklaslarin bilesimleri genellikle Ansy.7;s arasinda
degisim gosterirken, felsik olanlarda An igerikleri daha distiktiir (Anzs.so).
Mafik kayaglarin zonlu plajiyoklaslarina ait kenar merkez profillerinde oldukga
ani ve dikkate deger bilesim degisimleri gozlenirken, felsik olanlarda kiigiik
bilesimsel degisimler s6z konusudur. Ancak bu sonuncularda yer yer ters
zonlanma trendleri de gozlenmistir. Diger taraftan, ikinci evre mafik kayaglarda
zonlu iri plajiyoklas kristalleri gézlenmemistir, ancak plajiyoklas mikrolit
bilesimleri Angsgo arasinda oldukca genis bir degisim araligina sahiptir. ikinci
evre felsik kayaglardaki zonlu plajiyoklaslarda ilk evreye gore daha kalsik bir
bilesim degisimi mevcut olup (Angs.g;), bunlarin kenar merkez profillerinde
onemli oranda bilesimsel degisimler gdzlenmistir. Incelenen zonlu
plajiyoklaslardaki bu tiir bilesimsel degisimler mafik ve felsik magmalarin
kristallenmesi siirecinde tam bir dengeye ulasilamadigini ima eder. Hatta ani
bilesimsel degisimler kristallenme sartlarinda (P,T,fo,, vs.) ani degigimler
gerektirir. Bununla birlikte osilator zonlu daha tedrici degisimler dengesiz
kristallenmenin yerel etkilerini isaret eder. Sonug olarak bu tiir farkli bilesimsel
degisimler sadece magmanin farklilagsmasi ve kristallenme sartlarina bagh
degildir, ayn1 zamanda magma karisim ve 6ziimleme prosesleri, sivi faz bilesimi
ve ergiyigin soguma oraniyla da iliskilidir.

Anahtar Kelimeler: KD Tiirkiye, Ge¢ Kretase, volkanizma, zirkon U-Pb
yasl1, jeokimya
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COMPOSITIONS AND PETROLOGICAL SIGNIFICANCE OF
ZONED PLAGIOCLASE CRYSTALS IN LATE CRETACEOUS
VOLCANIC ROCKS FROM THE GORELE AND TIREBOLU
AREAS (GIRESUN, NE TURKEY)

Simge Oguz', Faruk Aydin', ibrahim Uysal', Ciineyt Sen’, Rasim Baser"
! Karadeniz Technical University Engineering Faculty Department of Geological Engineering, Trabzon
Turkey
(soguz@ktu.edu.tr)

Abstract: In this study, we have investigated, in detail, the compositional
variations of the plagioclase crystals in late Cretaceous volcanic rocks from the
south of Gorele and Tirebolu areas (Giresun, NE Turkey) in order to investigate
their magma dynamics and crystallization conditions. Based on the recent
volcanostratigraphic studies and U-Pb zircon ages, the late Cretaceous time in
the study area is represented by intensive volcanic activities that occurred in two
different periods (Coniacian-Early Santonian and Early-Middle Campanian),
which generally consist of alternation of mafic (basaltic to andesitic) and felsic
rock series (dacitic and rhyolitic) within each period. The basaltic and andesitic
rocks generally exhibit porphyritic to hyalo-microlitic porphyritic texture, and
contain phenocrysts of calcic plagioclase and augite, whereas the dacitic and
rhyolitic rocks usually show a vitrophyric texture with predominant Na-rich
plagioclase, K-feldspar, quartz and lesser biotite phenocrysts. Zoned plagioclase
crystals of the mafic and felsic rocks in different volcanic periods are basically
different in composition. The compositions of plagioclase in the first-stage
mafic rocks range from Ans, to Anzg whereas those of plagioclase from the first-
stage felsic rocks have lower An content varying from Ansg to Anse. Rim to core
profile for the zoned plagioclase of the first-stage mafic rocks show quite abrupt
and notable compositional variations whereas that of the first-stage felsic rocks
show slight compositional variation, although some of the grains may display
reverse zoning. On the other hand, although no zoned plagioclase phenocryst
observed in the second-stage mafic rocks, the compositions of microlitic
plagioclase show wide range of compositional variation (Angs.g). The
compositions of zoned plagioclase in the second-stage felsic rocks are more
calcic (Angs.g1) than those of the first-stage felsic rocks, and their rim to core
profile display considerable oscillatory zoning. All compositional variations for
the zoned plagioclase crystals imply that complete equilibrium has not been
reached during crystallization of the mafic and felsic magmas. Moreover, abrupt
compositional variations require rapid changes in the conditions of
crystallization (P, T, fo,, etc.). However, slight variations in oscillatory zoning
are best interpreted as a result of local effects of disequilibrium crystallization.
Consequently, such different compositional variations are dependent not only on
the conditions of magma differentiation and crystallization but also magma
mixing and assimilation processes, the composition of the fluid phase, and the
cooling rate of the melt.

Keywords: NE Turkey, Late Cretaceous, volcanism, zircon U-Pb dating,
geochemistry
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TEPEBASI (SAVSAT, ARTVIN) DASITLERININ JEOLOJIK,
PETROGRAFIK VE PETROLOJIK INCELEMESI

. 1 1
Semsettin Caran-, Osman Tekkanat
1.Siileyman Demirel Universitesi, Jeoloji Miihendisligi Béliimii, Isparta, Tiirkiye
semsettincaran@sdu.edu.tr, osmantekkanat@hotmail.com

Ozet: Tepebasi dasiti Dogu Pontidlerde, Artvin ili, Savsat ilgesi
kuzeyinde yiizeylenir. K-Ar jekronolojik yaslandirilmasi, pliitonun 26.7 My
once, Oligosen de bolgeye yerlestigini gostermektedir. Dasitik pliiton
jeokimyasal olarak yiiksek-K’lu kalk-alkalin karakterli olup yiiksek SiO,
(>65%), AlLOs, ( >15%), Na,O/K,0 oranlar1 (1.5-3.5) ve Sr ( >350 ppm)
degerleriyle karakteristiktirler. Ornekler genellikle pozitif ve baz1 6rneklerde
hafif negatif Eu anomalisi, goreceli olarak diisiik agir nadir toprak element
(HREE), Y (< 7 ppm) ve Yb ( < 0.85 ppm) degerleri gosterirler ve hafif
nadir toprak elementler (LREE), biiyiik iyon ¢apli litofil elementler (LILE,
Rb, Ba, Sr ve K), Zr ve Hf’¢a zenginlesmis olup yiiksek giic alanl
elementler (HFSE)’cede tiiketilmistirler (6rn., negatif Nb- Ta anomalisi).
Goéreceli olarak yiiksek eNd(t) (+1.4-+2) ve (¥Sr/*°Sr); (0.70460-0.70544)
degerlerine sahiptirler. Bu jeokimyasal davramglar, adakit-benzeri bir
magma karakterini onermektedir ve Dogu Pontid adakit-benzeri Eosen ve
Miyosen magmalarimin karakterleriyle uyumludur ve benzer kaynaklardan
tiirediklerini isaretlemektedir. Tepebasi adakitik dasitleri aktif bir yitim ile
iliskili degildir. Diisiik Cr,03 (< 0.02 %’de Ag.,), Ni (< 20 ppm) ve MgO (<
1.68 %’de Ag.,) degerleri ve Eosen andezitik adakitlerden, Oligosen dasitik
ve Miyosen riyolitik adakitlere dogru silis artisina karsin, yiiksek eNd(t)
degerleri sadece kabuksal ergimeyle agiklanamaz, ve zenginlesmis
(litosferik) mantonun etkilerini yansitir. Jeodinamik yerlesimleri gz oniine
alindiginda, Dogu Pontid Neojen adakitleri, carpigma-sonrasi ilerleyen
ekstansiyonel bir ortamda yerlesmis olup, egemen olarak mafik (eklojitik-
amfibolitik) alt kitasal kabuk tiirevli magmalarla, zenginlesmis litosferik
manto tiirevli magmalarm karigimi sonucu olusmustur. Kismi ergimeye
neden olan kondaktif 1sinma biiylik olasilikla astenosferik manto akislari ile
iliskilidir.

Anahtar Kelimeler: Dasit, petrografi, petroloj, jeokronoloji, Artvin
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GEOLOGICAL, PETROGRAPHICAL AND PETROLOGICAL
INVESTIGATION OF DACITES AROUND TEPEBASI (SAVSAT-
ARTVIN)

Semsettin Caran, Osman Tekkanat
Department of Geology, Suleyman Demirel University, Isparta, Turkey
semsettincaran@sdu.edu.tr, osmantekkanat@hotmail.com

Abstract: The Tepebasi dacite is exposed in the Eastern Pontide area, in
the northern part of the Savsat (Artvin) area. Whole-rock K-Ar dating
indicates that the Tepebas1 dacite was emplaced at 26.7+1 Ma (Oligocene).
Geochemically the pluton is calc-alkaline and characterized by high SiO,
(>65%), Al,O3 (mostly >15%), Na,O/K,0 ratios (1.5-3.5) and Sr (generally
>350 ppm). Samples display positive to weakly negative Eu anomalies
(6Eu=0.81-2.32), low HREE, Y and Yb (Y <7 ppm, Yb <0.8 ppm), are
enriched in LREE, LILE (Rb, Ba, Sr, U, and K), Zr, and Hf, and depleted in
HFSE. They have relatively high eNd(t) values (+1.4—+2.0) and (87Sr/86Sr)i
ratios (0.70460-0.70544). These geochemical traits suggest an adakite-like
composition and similar to those of Eocene and Miocene adakitic porfiries of
Eastern Pontides, indicating the similar parental melts. The Tepebasi adakitic
rocks were not temporospatially associated with active subduction.
Furthermore, although they show low Cr,Oz (< 0.02 wt%) and Ni (< 20
ppm,) contents and MgO (< 1.68 wt%) values, their high eNd(t) values, and
increasing SiO, contents from Eastern Pontides Eocene andesitic to
Oligocene-Miyocene dacitic-rhyolitic adakites are not explicable with only
mafic lower crustal melting and argue the interaction with the enriched
lithospheric mantle. Considering their geodynamic setting, we suggest that
the Eastern Pontide Neogene adakites resulted from mixing of both mafic
lower crust-derived and enriched lithospheric-mantle-derived magmas via
basaltic underplating events under post-collisional extensional tectonic
setting. Conductive heating causing the partial melting, probably associated
with the global asthenospheric mantle flows.

Keywords: Dacite, petrography, petrology, geocronology, Artvin
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ELDIVAN VE AHLAT OFiYOLITLERINE (CANKIRI/TURKIYE)
AIT YASTIK YAPILI BAZALTLARIN PETROGRAFIK VE
JEOKIMYASAL OZELLIKLERI
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Ozet: Eldivan ve Ahlat ofiyolitleri Izmir-Ankara-Erzincan Kenet
Kusagi'nin orta kesimlerinde Cankir1 kuzeybatisinda yer alan kayag
topluluklaridir. Jura-Kretase zaman araliginda Tetis Okyanusu tabaninda
olusan kayaglar, bu okyanusun kapanmas: siirecinde (Ust Kretase) kita
iizerine tagimmistir. Ofiyolitik seri genel olarak bazik volkanik kayaglar
(yastik bazaltlar1) ve bunlarla ardalanmali olarak radyolaryali ¢ort,
camurtasive Kkiregtaslarindan olusan sedimanter birimlerden meydana
gelmektedir. Yastik yapili bazaltlarin aralarini dolduran hamur, kloritlesmis
hiyaloklastitlerden ve kiregtasi birimlerinden olugmaktadir. Hamurdaki bu
farklilik, magmanin farkli zaman araliklarinda faaliyeti sonucunda
olusabilecegi seklinde yorumlanmistir. Petrografik incelemelerde érneklerin
genellikle bazalt bilesiminde oldugu ve porfirik doku gosterdigi
belirlenmistir. Bazaltlarda yapilan kimyasal analizlerin degerlendirilmesi
sonucunda bilesimlerinde % 0.107 ile % 24.31 araliginda normatif nefelin
bulundugu belirlenmistir. Yapilan jeokimyasal ¢aligmalarda &rneklerde %
41,6-54,3araliginda SiO,, % 0,02-3,6 araliginda K,O ve %0,7-2,6 araliginda
TiO, degerleri elde edilmistir. La/Sm oranlar1 oldukca degisken olup 2,12 ile
5,01 araliginda degisim sunmaktadir. Bazalt Grneklerinin kondrite gore
normalize edilmis driimeek diyagramlarinda ise drneklerin OIB ve E-MORB
karakteri arasinda ve genel yonelimin her iki karaktere de oldukca yakin
oldugu belirlenmistir.

Anahtar Kelimeler: Ofi.yolit, Izmir-Ankara-Erzincan Kenet Kusagi,
Cankir1, Yastik yapili bazalt, Oriimcek diyagram
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PETROGRAPHIC AND GEOCHEMICAL CHARACTERISTICS OF
PILLOW BASALTS IN ELDIVANANDAHLAT OPHIOLITE
(CANKIRI/TURKEY)

Tijen Uner' ve Uner Cakir’
1Yiizincii Y1l University, Dept. of Geological Engineering, Van
2Hacettepe University, Dept. of Geological Engineering, Ankara
(tcakici@yyu.edu.tr)

Abstract: Eldivan and Ahlat ophiolitic rocks are located on central part
of the Izmir-Ankara-Erzincan Suture Belt at the northwest of Cankir1. They
occurred at the base of Tethys Ocean in Jurassic-Cretaceous period and
moved on the continent during the closure period of the ocean in Late
Cretaceous. Ophiolitic serieoccured by basic volcanic rocks (pillow basalts)
and sedimentary units consisting of radiolarian chert, mudstone and
limestone. Matrix located between pillows formed by choloritized hyalo-
clastites and limestones. Differentation of matrix is interpreted as activity of
magma at different times. Petrographic analysis shows that the samples have
usually in basaltic composition and porphyritic texture. Chemical analysis of
basalts reveal that the normative nepheline with the range 0f24.31% to
0.107%. According to geochemical studies, the samples have 41,6 -
54,3%Si0,, 0,02 - 3,6 % K,O and 0,7-2,6% TiO,. The rates of La/Sm show
variability from 2,12 to 5,01 intervals. Spider diagram results of the basalts
which normalized to chondrite indicate the OIB and E-MORB characters.
The general orientation is very closer to both of them.

Keywords: Ophiolite, izmir-Ankara-Erzincan Suture Belt, Cankiri,
Pillow basalt, Spider diagram
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DOGU PONTID GRANITOYIDiK KAYACLARINDA BULUNAN
K-FELDPATLARIN MINERAL KiMYASI

Ufuk Celal Yagcioglu veCiineyt Sen
Karadeniz Teknik Universitesi Jeoloji Miihendisligi Boliimii TR61080, Trabzon
ufukcelal @ktu.edu.tr

Ozet: Sakarya Zonu’nun kuzeydogusunda yer alan Dogu Pontidler’de
Paleozoyik doneminden Senozoyik donemine kadar farkli yaslarda onlarca
plitonik kaya¢ yiizeylenir. Bu c¢alismada, Permo-Karbonifer yash
Giimiishane, Ust Kretase yash Torul (Giimiishane), Harsit (Giresun), Pirnall1
(Savsat-Artvin), Bogali (Arakli-Trabzon) ile Eosen yasli Kackar (Rize)
granitoyidleri icerisindeki alkalen granit, granit ve granodiyorit bilesimli
kisimlarindan alinan kayaglarda bulunan K-feldspat mineral kimyasina ait
ilk sonuglar sunulmustur. Giimiishane granitoyidinin bir kismin1 olusturan
alkali granit (kuv+plgtort+bio) bilesimli kayacglar igerisinde bulunan iri
(>0.5 cm) ortoklas (Orgogg) kristalleri, % 13.5 ild % 16 arasinda K,O ihtiva
eder. Torul (Glimiighane) granitoyidinin granodiyorit
(kuv+plgtorttamf+bio) bilesimli kisimlarinda bulunan ince-orta daneli
(<0,5 cm) ortoklaslarin (Orss.gs) icerisinde % 9 ila 13 arasinda K,O
bulunurken, benzer doku ve tane boyuna sahip Harsit (Giresun)
granitoyidinin granodiyorit (kuv+plgtorttamf+bio) bilesimli kayaglarmnda
bulunan ortoklas (Orgs.gs) kristalleri % 14 ila 15.5 arasinda K,O igerigine
sahiptir. Bogali (Arakli—Trabzon) granitoyidinin granit (kuv+plh+ort+amf)
bilesimli kayaglari, % 12.5 ila 15.5 K,O igerigine sahip, iri (>0.5) ortoklas
(Orss.9g) kristalleri igerir. Cok iri (<4 cm) ortoklas (Orgs 9g) mineralleri i¢eren
Pirnalli (Savsat-Artvin) granitoyidinin alkalen granit (kuv+plg+ort+bio)
bilesimli kayaclarindaki icerisindeki K,O miktar1 % 6 ild 15.5 arasindadir.
Ayder (Rize) granitoyidinin granit (kuv+plg+ort+amf) bilesimli kayaclarinda
bulunan Ortoklas (Orgqg.gs) kristalleri 1 cm’den daha biiyiik olup, % 10.5 ila
14.5 arasinda K,O ihtiva ederler. ilk degerlendirmelere gére, incelenen
ortoklaslarin igerisinde en yiiksek K,O oraninin Permo-Karbonifer yasl
Glimiishane granitoyidinde bulundugu saptanmistir. Ayrica, 0,5 cm’den daha
biiyliik olan ortoklas kristalleri ¢cogunlukla kayac¢ olusturan diger silikat
minerallerini (plg, bio, amf, hatta zirkon, apatit gibi) kapamim olarak
icermesi  dolayisiyla,  K-Feldspat madenciligi  agisindan  sorun
olusturabilecegi tespit edilmistir.

Anahtar Kelimeler: Dogu Pontidler, granitoyid, mineral kimyasi, K-
feldspat
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COMPOSITION OF K-FELSPAR FROM THE EASTERN PONTIDE
GRANITOIDIC ROCKS

Ufuk Celal Yagcioglu andCiineyt Sen
Karadeniz Teknik Universitesi Jeoloji Miihendisligi Boliimii TR61080, Trabzon
(ufukcelal @ktu.edu.tr)

Abstract: Tens of plutons in different aged (from Paleozoic to Cenozoic)
crop out in the eastern Pontide where is in the northeastern part of Sakarya
Zone. In this study, preliminary results of K-Feldpar mineral chemistry from
alkaline granite, granite and granodiorite of Permo-Carboniferous aged
Gumiishane, Upper Cretaceous aged Torul (Glimiishane), Harsit (Giresun),
Pirnalli (Savsat-Artvin), Bogali (Arakli-Trabzon) and Eocene aged Kackar
(Rize) granitoids are presented.K,O compositions of large (>0.5 cm)
orthoclase crystals(Orep.0s) from alkaline granite (grt+plg+ort+bio) of
Glmiishane granitoid are range from 13.5% to 16. %. The granodioritic
rocks (qrt+plgtort+amf+bio) of Torul (Giimiishane) granitoids have tiny to
medium grain size (<0.5 cm) orthoclase crystals (Orss.g5) Whichcontain 9 %
to 13 % K,0. Similarly, granodiorites from Harsit (Giresun) granitoid have
orthoclase crystals (Orgs.gs) Which have 14% to 15.5% K O contents. The
granite (qrt+plgtort+bio) composition rocks of Bogali (Arakli-Trabzon)
have bulky orthoclase (Orzs.9g) crystals with the K,O contents of % 12,5 to
15,5. Pmnalli (Savsat-Artvin) granitoid includes alkaline granite
(grt+plg+ort+bio) composition rocks that contain mega (up to 4 cm)
orthoclase cystals (Orss.95) Which contain 6 % to 15.5 % K,0. Large (>1cm)
orthoclase crystals (Orgs.05) Of the granite (grt+plg+ort+amf) composition
rocks of Ayder (Rize) granitoid contain 10.5% to 14.5% K,O.Preliminary
results show that the highest K,O content are found in orthoclase crystals of
alkaline rocks of Gilimiishane granitoid. Furthermore, almost all large
orthoclase crystals from all granitoids have silicate inclusions (plg, bio, amf,
even zircon, apatite) which may create a problem for the mining quality of
those feldspars.

Keywords: Eastern Pontide, granitoid, mineral chemistry, K-Feldspar
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MECITLI GRANITOIDININ (VAN GOLU KUZEY1) JEOKIMYASI
ve PETROLOJISI

Vural Oyan', Alper Sengiil’
1Yiiziincii Y1l Universitesi Maden miihendisligi Boliimii, 65080, Van
2istanbul Universitesi Jeoloji Miihendisligi Boliimii, Avcilar, Istanbul
vuraloyan@yyu.edu.tr

Ozet: Van Golii’niin kuzeyinde yer alan Mecitli granitoidi yaklasik 80
km? lik alan kaplayan ve DAYK (Dogu Andolu Y1gisim Karmasigi) i¢inde
cok smirli alanlarda go6zlenebilen stok sekilli en 6nemli magmatik
sokulumlardan biridir. Bizim Ar/Ar jeokronolojik yas verilerimiz
Granitoidin 23 Milyon yasinda oldugunu ve bilinen Kretase yagimin aksine
Miyosen yasli oldugunu ortaya koymustur. Calisma alaninda serpantinitleri
ve metamorifk sistleri kesen mecitli granitoidi, geng volkanik kayaclar ile
ortiliidiir. Mecitli granitoidi subalkali monzonitten granite degisen
kompoziyona sahipken, gecis ve subalkali karakteristiklere sahip olan mafik
mikrogranular anklavlar (MME) monzogabrodan kuvars monzodiyorite
degisen bilesimleri ile karakteristiktirler. Mecitli granitoidi ve MME'ler
kuvars, plajiyoklaz, ortoklaz, hornblend ve biyotit minerallerini
icermektedirler. Mecitli granitoidi 6rnekleri holokristalin ve hipidiyomorf
dokusal Ozellikler sunarken, MME'ler ince taneli holokristalin ve ofitik
dokular1 ile tipiktirler. Mecitli granitoidi ve MME'lerin jeokimyasal ve
izotopik oranlar1 aym1 magmadan tiirediklerine ama farkli magmatik
evrimlesme siireglerine maruz kaldiklarina isaret eder. Mecitli granitoidi ve
MME'lerin izotopik degisim diyagramlar1 ve oriimcek diyagramlar1 kaynak
alanlarmin yitim bileseni ile zenginlestigine ve amfibolit veya metabazik
benzeri bir kaynak kayacin kismi ergimesi ile olusmus olabileceklerini
gostermektedir.

Anahtar Kelimeler: Dogu Anadolu, Mecitli granitoidi, jeokimya,
petroloji
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GEOCHEMISRTY and PETROLOGY OF THE MECITLI
GRANITOID (NORTHEAST OF LAKE VAN) TURKEY

Vural Oyan' ve Alper Sengiil®
1Yuziinct Y1l Universtiy, Department of Mining Engineering, 65080, Van, Turkey
Istanbul University, Department of Geological Engineering, Avcilar, Istanbul, Turkey
vuraloyan@yyu.edu.tr

Abstract: Mecitli granitoids located in the northeast of Lake Van covers
an area about 80 km? and is one of the most important igneous intrusion that
observed in limited areas within EAAC (East Anatolia Acceretionary
Complex) and shaped slab. Our Ar/Ar geochronologic age data revealed that
Mecitli granitoid is aged 23 Ma and occurred in Miocene in contrast to
known Cretaceous age. The Mecitli granitoid cutting serpentinites and
metamorphic schists is covered by youngest volcanic rocks. While the
Mecitli granitoid range in composition from subalkaline monzonite to
granite, mafic microgranular anclaves (MME) having transition and
subalkaline characteristics are characterized by monzogabbro to quartz
monzodiorite composition. The Mecitli granitoid and MMEs contains quartz,
plagioclase, orthoclose, hornblende and biotite minerals. Samples of the
Mecitli granitoids display holocrystalline and hipidiyomorphic textures,
whereas MMEs are characterized by fine-grained holocrystalline and ophitic
textures. The geochemical and isotopic ratios of the Mecitli granitoid and
MMEs indicate that they are derived from same magma but are exposed to
different magmatic evaluation processes. Multi element spider and isotopic
variation diagrams of the Mecitli granitoid and MMEs imply that source
regions of these rocks had previously been enriched by a distinct subduction
component and might have been with partial melting of source rocks like
amphibolite and/or metabasic.

Keywords: East Anatolia, Mecitli granitoid, geochemistry, petrology
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DOGU ANADOLU BOLGESINDEKI PLiYOSEN YASLI BAZALTIK
VOLKANIZMANIN EVRIMI

Vural Oyan', Yavuz OZDEMIR’, Mehmet KESKIiN®

1Yiiziincii Y1l Universitesi Maden miihendisligi Boliimii, 65080, Van

2Yiiziincii Y1l Universitesi Jeoloji miihendisligi Boliimii, 65080, Van

3 Istanbul Universitesi Jeoloji Miihendisligi Boliimii Avcilar, istanbul
vuraloyan@yyu.edu.tr

Ozet: Dogu Anadolu’da carpisma ile iliskili volkanizma, kuzeydoguda
Erzurum-Kars Platosu’ndan giineyde Karacadag’a kadar genis bir alanda
yayilmistir. Bolgede volkanizma f{zerine yaptigimiz son c¢aligsmalarin
bulgular1 volkanik aktivitenin Pliyosen zaman araliginda ¢ikan volkanik
iiriinlerin yayilimi ve hacmi agisindan zirve yaptigini ve Kuvaterner boyunca
ayni etkinlikte devam ettigini gostermistir. Bu volkanizma etkinligi boyunca,
Pliyosen zaman diliminde bdlge ¢apinda genis bazaltik platolar ve yerel
eriipsiyon merkezlerinden piiskiirmiis bazaltik lavlar ylizeye ulasmustir.
Pliyosen bazaltik volkanizmasinin zamansal ve mekansal olarak degisimleri
ile bazaltik volkanizmanin yasini, izotopik bilesimini ve petrolojik evrimini
ortaya koymak amaciyla TUBITAK 113Y406 nolu proje kapsaminda Dogu
Anadolu Boélgesi'ndeki bazaltik volkanizma {lizerine ¢alismaya baslanmistir.
FC, AFC ve EC-AFC modelleme caligmalar1 lavlarm kitasal kirlenme ve
fraksiyonel kristallenmeden az oranda etkilendiklerini gostermektedir.
Bazaltik lavlarin MORB’a normalize diyagramlarinda Nb ve Ta gibi HFS
elementler LREE (La ve Ce) ve LIL elementlere nazaran belirgin bir
tiketilme sergilerler. Bu bulgu, Pliyosen’de piiskiirmiis olan bazaltik
volkanizmanmin belirgin bir yitim bileseni igeren manto kaynak alanindan
tiredigine isaret eder. Manto kaynagindaki yitim bileseninin tiiriinii ortaya
cikarmak i¢in iretilmis olan degisim diyagramlari, akiskanlar ile
zenginlesmis mantolardan ziyade sedimentlerin ergimesi ile zenginlesmis
manto kaynak alanlarinin varligina isaret etmektedir.Pliyosen yash bazaltik
volkanizmasi i¢in yapilan ergime modellemelerinin ve izotopik analiz (Sr,
Nd, Hf, Pb, 180) verilerinin sonuglari, sz konusu magmalarin olusumunda
%0.8 ile % 5 arasinda degisen ergime dereceleri ile, derin ve sig kokenli
mantolarin farkli oranlarda ergimesinin belirleyici olduguna ve kaynak
alanin zaman i¢inde spinel peridotit bilesimine dogru degistigine isaret eder.
Manto kaynagindaki spinel katkisi (litosferik manto) tiireyen bazaltik
magmalarin karakterlerinin alkaliden subalkaliye degismesine neden
olmustur.

Anahtar Kelimeler: Dogu Anadolu, Pliyosen, Volkanizma, Bazalt,
kismi ergime, karigma
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EVOLUTION OF PLIOCENE AGED BASALTIC VOLCANISM
IN THE EASTERN ANATOLIA REGION, TURKEY

Vural Oyan', Yavuz Ozdemir?, Mehmet Keskin®
1Yiiziinci Y1l Universtiy, Department of Mining Engineering, 65080, Van, Turkey
2Yiziinct Y1l Universtiy, Department of Geological Engineering, 65080, Van, Turkey
3istanbulUniverstiy, Department of Geological Engineering, Avecilar, Istanbul, Turkey
(vuraloyan@yyu.edu.tr)

Abstract: Collision-related volcanism in Eastern Anatolia spreads in a
wide zone from the Erzurum-Kars Plateau in the northeast to the Karacadag
in the south. Our recent studies and literature studies on the Eastern
Anatolian volcanism reveal that volcanic activity peaked in the Pliocene and
continued in the same productivity throughout Quaternary. In order to better
understand the spatial and temporal variations in Pliocene basaltic volcanism
and to reveal isotopic composition, age and petrologic evolution of the
basaltic volcanism, we have started to study basaltic volcanism in the East
Anatolia within the framework of a TUBITAK project (project
number:113Y406).Results of our FC, AFC and EC-AFC modelings indicate
that the lavas were slightly influenced by crustal contamination and
fractional crystallization. MORB patterns of the basaltic lavas show that
some HFS elements such as Nb and Ta are depleted relative to LIL and
LREE (La-Ce). This observation indicate that basaltic volcanism erupted in
Pliocene could have been derived from a mantle source with a distinct
subduction component. Variation diagrams produced for the aim of
revealing the type of subduction component in the mantle source imply that
the source region of the Pliocene basalts was enriched predominantly by the
melts derived from sediments rather than the fluids coming from subducted
sediments. Results of our melting models and isotopic analysis data (Sr, Nd,
Pb, Hf, 180) indicate that the Pliocene basaltic rocks were derived from both
shallow and deep mantle sources with different melting degrees ranging
between 0.8 - 5 %. The percentage of spinel seems to have increased in the
mantle source of the basaltic lavas. We argue that the temporal increase of
spinel contribution and the melting degree in the mantle source region was
responsible for transition from alkaline to subalkaline character in the lava
chemistry in time.

Keywords: East Anatolia, Pliocene, Volcanism, Basalt, Partial melting,
Mixing
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SOLHAN VOLKANITLERININ JEOKIMYASI ve PETROLOJISi

Vural Oyanl, Yavuz Ozdemir?, Mehmet Keskin3, Ayhan Ozdemir?
1Yiiziincii Y1l Universitesi Maden miihendisligi Boliimii, 65080, Van
2Yiiziincii Y1l Universitesi Jeoloji miihendisligi Boliimii, 65080, Van
3 Istanbul Universitesi Jeoloji Miihendisligi Béliimii Avcilar, Istanbul
vuraloyan@yyu.edu.tr

Ozet: Solhanin kuzeyinde ve giineyinde yerlesmis olan Solhan
volkanitleri birbiri lizerine akmis bir¢ok lav seviyesinden olugmaktadir.
Solhan volkanitlerine ait lavlar hem agilma catlaklarindan hemde volkanik
merkezlerden piiskiirmiislerdir. Yaklasik olarak 1000 km? lik bir alana
yayilmis olan bu lavlar yer yer masif yer yer de porfirik ve kristalli dokular
sergilemektedirler. Solhan volkanitlerinin ve alanda go6zlenen genis
volkanizmanin temelinde Bitlis masifinin Ust birligine ait gist ve
metakarbonatlar ile Kizilaga¢ ve Geng civarinda gozlenen metagranitler yer
almaktadir.  Solhan  volkanitleri olivin, plaijyoklaz ve piroksen
fenokristallerinden olusurlar ve bu lavlarmm hamur ayni minerellarin
mikrolitleri ve volkanik cam igermektedir. Dokusal olarak farkliliklar sunan
Solhan volkanitlerinin bir kisminda kayacin genel dokusuna yabanci iri
ksenokristallerde gozlemlenmistir. Orta¢ bilesime dogru volkanik cam
miktarmin arttif1 lavlar intersertal, subofitik ve glomeroporfirik dokular
sergilerler. Solhan volkanitleri bazalttan trakiandezit ve andezit bilesime
kadar degisen genis bir lav kompozisyonuna sahiptirler ve hem alkali hemde
subalkali  karakteristirkler sergilerler. MORB'a normalize Oriimcek
diyagramlar1 lavlarin manto kaynak alaninin belirgin bir yitim bileseni ile
zenginlestigine isaret etmektedir. Petrolojik modellemeler lavlarin magma
odas1 evrim siireclerinde kitasal kirlenmenin ve frakisyonel kristallenmenin
onemini ortaya koymaktadir. Ergime modellemelerinin sonuglar1 ve izotopik
(Sr, Nd, Hf, Pb, 18O) veriler Solhan volkanitlerinin kokeninde yitim bileseni
ile zenginlesmis bir kaynak alanin ve belirgin FC ve AFC siireclerinin
onemli rol oynadiklarina isaret eder.

Anahtar Kelimeler: Dogu Anadolu, Solhan volkanitleri, Jeolokimya,
Petroloji
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GEOCHEMISRTY AND PETROLOGY OF THE SOLHAN
VOLCANICS TURKEY

Vural Oyanl, Yavuz Ozdemir?, Mehmet Keskin3, Ayhan Ozdemir?
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2Yziinet Y1l Universtiy, Department of Geological Engineering, 65080, Van, Turkey
3istanbulUniverstiy, Department of Geological Engineering, Avcilar, istanbul, Turkey
vuraloyan@yyu.edu.tr

Abstract: Solhan volcanics located in North and South of the Solhan
consists of various lava levels flowed over each other. Lavas erupted not
only from extensional fractures but also from volcanic eruption center. These
lavas covering an area of approximately 1000 km? exhibits porphyrtic and
crystalline as well as massif textures. Schists and metacarbonates in upper
unit of the Bitlis Massif and metagranites which observed in around
Kizilagag and Geng takes place on the basis of Solhan volcanics and
extensive volcanic activity observed in this area. Solhan volcanics consist
mainly of plagioclase, olivine, pyroxene phenocrysts. The groundmass in
these lavas contains the microcrystals of the same mineral assemblage and
volcanic glasses. Xenocrysts that is foreign to general texture of the rocks
were observed in some of Solhan volcanics exhibiting textural differences.
Lavas increasing glass amount towards intermediate compositions displays
intersertale, subophitic and glomeroporphyritic textures.Solhan volcanics
have broad compositional range from basalt to andesite and trachyandesite,
displaying both alkaline and subalkaline characteristics. MORB-normalized
spider diagrams of the lavas indicate that mantle source of the Solhan
volcanics had been enriched by a distinct subduction component. Petrologic
models reveal that evaluation of magma chamber of the lavas are important
to crustal contamination and fractional crystallization. Results of the melting
models and isotopic data (Sr, Nd, Hf, Pb and *®0) suggest that the origin of
the Solhan volcanics plays an important role of the mantle source region
enriched by subduction component as well as FC and AFC processes in the
magma chamber.

Keywords: East Anatolia, Solhan volcanics, geochemistry, petrology
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KITASAL RIFT ZONU ILISKILI ALKALEN METAGABROLAR:
KUZEY TI"JRKiYE"NiN ERKEN MESOZOYIK JEODINAMIK
GELIiSiMi UZERINE CIKARIMLAR

Yener Eyiiboglu', M. Santosh?, Nilanjan Chatterjee®, Zeki Billor®,

Francis O. Dudas®, Sabire Yuva'
1Karadeniz Technical University, Department of Geological Engineering, 61080, Trabzon
2 School of Earth Sci and Mineral Resources, China University of Geosciences, Beijing 100083, China
3 Department of Earth, Atmospheric and Planetary Sciences, MIT, Cambridge, MA 02139, USA
4 Department of Geology and Geography, 117 Petrie Hall, Auburn, Alabama 36849-5305, USA

Ozet: Cografik olarak Tiirkiye’nin kuzeydogu kesimine karsihik gelen ve
Alp-Himalaya sistemi iizerinde yer alan Dogu Pontid Orojenik Kusagi’nin
Jura Oncesi jeodinamik gelisimi, sistematik jeolojik, jeokimyasal ve
jeokronolojik veri eksikliginden dolay1 halen tartismalidir. Bu ¢alismada,
Tokat Metamorfik Masifi i¢inde yiizeyleme veren metagabroyik
intriizyonlardan yeni elektron mikroprob, tim kaya¢ ana-iz-nadir toprak
element ve Sr-Nd-Pb izotop ve ayrica “°Ar/*Ar yas verileri sunuyor ve
Kuzey Tiirkiye nin (Pontid Kusagi) Erken Mesozoyik jeodinamik gelisimini
yeni ve eski verilerin 1s18inda tartistyoruz. Calisilan metagabroyik kiitleler
saha ve petrografik gozlemlere bagh olarak (i) ince taneli, yonlenme
gostermeyen, klinopiroksence zengin metagabrolar, (ii) orta taneli, yonlenme
gostermeyen kahverengi hornblendce zengin metagabrolar, (iii) kaba taneli,
yonlenme gosteren, klinopiroksence zengin metagabrolar ve (iv) yonlenme
gosteren, kahverengi ve mavi hornblendce zengin metagabrolar olmak iizere
dort alt grup i¢inde siniflandirilabilir. Mineral ve tiim kayag¢ analizlerinden
elde edilen kimyasal veriler ve ayrica Ar/Ar yas ¢alismalari, ¢aligilan biitiin
gabro tiplerinin birbirlerine oldukca benzer jeokimyasal ozelliklere sahip
oldugunu ve Erken Mesozoyik doneminde Dogu Pontid Orojenik Kusagi’nin
yay gerisi bolgesinde, astenosferik bir manto kaynagindan tiiredigini
gostermektedir.

Anahtar Kelimeler: Erken Mesozoyik, Dogu Pontidler, Jeokimya, Gabro,
Kitasal Rift
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CONTINENTAL RIFT ZONE-RELATED ALKALINE
METAGABBROS: IMPLICATIONS FOR THE EARLY MESOZOIC
GEODYNAMIC EVOLUTION OF NORTHERN TURKEY

Yener Eyiiboglu', M. Santosh?, Nilanjan Chatterjee®, Zeki Billor®,

Francis O. Dudas®, Sabire Yuva'
1Karadeniz Technical University, Department of Geological Engineering, 61080, Trabzon
2 School of Earth Sci and Mineral Resources, China University of Geosciences, Beijing 100083, China
3 Department of Earth, Atmospheric and Planetary Sciences, MIT, Cambridge, MA 02139, USA
4 Department of Geology and Geography, 117 Petrie Hall, Auburn, Alabama 36849-5305, USA

Abstract: The Pre-Jurassic geodynamic evolution of the Eastern Pontides
Orogenic Belt, which geographically corresponds to the northeastern part of
Turkey and is situated in Alpine-Himalayan system, is still controversial due
to lack of systematical geological, geochemical and geochronological data.
Here we present new electron microprobe, whole rock major-trace-rare earth
element and Sr-Nd-Pb isotope and also ““Ar/*°Ar age data from the
metagabbroic intrusions exposed within the Tokat Metamorphic Massif and
discuss the early Mesozoic geodynamic evolution of Northern Turkey
(Pontide Belt) in the light of new and old evidences. The studied
metagabbroic bodies can be classified into four subgroups based on field and
petrographic observations: (i) fine-grained, nonlineated, clinopyroxene-rich
metagabbros; (ii) medium-grained, nonlineated, brown hornblende-rich
metagabbros; (iii) coarse-grained, lineated, clinopyroxene-rich metagabbros;
and (iv) lineated, brown and blue hornblende-rich metagabbro. The mineral
and whole rock chemical data and also “’Ar/*Ar age determinations indicate
that all gabbro types have very similar geochemical characteristics to each
other and they were generated from an asthenospheric mantle source in the
back-arc region of Eastern Pontides Orogenic Belt during the early
Mesozoic.

Keywords: Early Mesozoic, Eastern Pontides, Geochemistry, Gabbro,
Continental Rift



| B
jeokimya@ankara.edu.tr ;g’a;i.ﬁ
Offiek



ezgi
Daktilo Metni

ezgi
Daktilo Metni
ISBN: 978 - 605 - 136 - 280 - 9


	semp_rev-bhtt_on2
	7. Jeokimya ic kapak 1005
	İçindekiler0905
	SEMP-KITABI-0905
	semp_rev-bhtt_arka



