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Fanerozoyik slresince Turkiye’yi olusturan kita parcalari Tetis okyanusunun kita yamaglarinda yer almistir. Anatolid-
Torid Bloku, Tetis okyanusunun giiney pasif kita kenariin bir kesimini, Pontidler ise kuzey aktif kita kenarinin bir
pargasini olusturmustur. Tarkiye’nin bu iki buylk tektonik birimi, Paleosen 6ncesi hi¢ bir zaman bitisik olmamistir;
Paleosen dncesi jeoloji tarihleri birbirinden tamamen farkhdir.

Pontidler’deki magmatik kayalarin ve dalma-batma komplekslerinin yaslari, jeokimyalari ve dagilimlari, Pontidlerin Geg
Paleozoyik'ten Kretase sonuna kadar aktif kita kenari konumunda oldugunu goéstermektedir. Cizgisel bir dagilim
gbsteren, yay jeokimyasina sahip, Permo-Karbonifer, Jurasik (198-157 Ma) ve Geg Kretase (86-72 Ma) magmatik
kayalarinin varligi Pontidler’den bilinmektedir. Ge¢mis dalma-batma olaylarinin en iyi verisini teskil eden yiksek basing
— dusuk sicaklik metamorfik kayalari (eklojit ve mavisistler) ise Pontidler'de Geg Triyas (205-201 Ma), Erken Kretase
(113-100 Ma) ve Geg Kretase (80 Ma) yaslarindadir. Geg Triyas eklojit ve mavisistlerin varligina ragmen, Triyas yasinda
magmatik yay kayalarinin Pontidler'de bulunmamasi bir problem olusturmaktaydi. Buna karsin son senelerde
Pontidler'de mostra veren Triyas (Karakaya ve Kire kompleksleri) ve Jurasik (Senkdy Formasyonu) kumtaslarinda
yuksek miktarda kirintili Triyas zirkonlarinin saptanmasi, Karadeniz kuzeyinde bugilin geng ¢okeller ile ortilmus olan bir
Triyas magmatik yaymin varligina isaret eder. Bilindigi gibi Karadeniz Geg¢ Kretase’de bir yay-ardi havza olarak
acllmistir, Geg Kretase dncesi Pontidler, Kirim ve Kafkasyaya bitisik bir konumdaydi. Benzer bir sekilde Erken Kretase
eklojit ve mavisistlerinin Orta Pontidler’de yaygin olmasina ragmen, bu zaman dilimine ait bir magmatik yayin varligina
dair veriler yoktur. Kretase kumtaslarinda da Erken Kretase zirkonlari ¢ok seyrektir. Bu durum Erken Kretase’de Tetis
okyanusunun kuzeye ¢ok dusik bir aci ile dalmasi ile agiklanabilir; bu olay ayni zamanda bugin Karadeniz kuzeyinde
kalan Ukrayna Kalkaninin yikselmesine yol agmis, buradan gelen malzeme Orta Pontidler’de devhasal bir denizalti
yelpazesi (Caglayan Formasyonu) olusturmustur. Karbonifer ile Kretase arasinda Pontid magmatik yayi sirekli aktif
olmamis, levha hareketlerinin hizina ve yonine, dalan levhanin dalma agisina gore yay magmatizmasi belli streler
boyunca kesilmistir.  Bunun en bariz 6rnegi Geg Jurasik — Erken Kretase (Kimmericiyen-Berriaziyen, 157-140 Ma)
zaman diliminde Pontidler'de ve tim Karadeniz ¢evresinde yaygin karbonat ¢okelimidir. Pontidler aktif kita kenari
olma 6zelligini Paleosen-Erken Eosen’de Anatolid-Torid Bloku ile ¢carpismasi sonrasi kaybetmistir.

Okyanus kabugunun bir parcasini teskil eden ofiyolitler, hacimsel olarak dalma-batma komplekslerinin ufak bir kesimini
teskil eder. Pontidler'de buyuklikleri genellikle bir kag yiz metre ile on kilometre arasinda degisen, daha ¢ok
serpentinitlerden yapilmis Permiyen, Triyas, Erken ve Geg Kretase ofiyolitlerinin varligi bilinmektedir. Bu tip ofiyolitler
eklenir prizmalar iginde kamalar olarak yer alir, en iyi bilinen 6rnegini Orta Pontidler'deki Erken Kretase yasli Elekdag
ofiyoliti olusturur. Dinyada, Umman’daki Semail ofiyoliti gibi, en buylk ofiyolit kutleleri ise, pasif kita kenari tGzerine
yerlesmis okyanus kabugu ve mantosu ile temsil edilir. Benzer bir sekilde Anadolu’daki en blyik ofiyolit kitlesi, ilksel
olarak yuzlerce kilometre blyukliginde olan, kuzeyde Bursa’dan giineyde Toroslar’a kadar araliklar ile uzanan Geg
Kretase yasindaki kitledir. Bu kutle Anatolid-Torid Bloku’nun Geg Kretase’de dalma-batma zonuna girmesi sonucu,

kita Gzerine yerlesmis yay-oni niteligi tasiyan bir ofiyolitdir.

Anahtar Kelimeler: Pontidler, dalma-batma, magmatik yay, ofiyolit, Anatolid-Torid Bloku




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

]Ophiolites, Magmatic Arcs and Subduction Processes in the Geology of Turkey

Aral I. Okay

istanbul Technical University, Eurasia Institute of Earth Sciences and Faculty of Mines Department of Geology, Ayazaga, Sarlyer, istanbul,
Turkey
(okay@itu.edu.tr)

The continental fragments, which make up the Anatolia, were located on the continental margins of the Tethys ocean.
The Anatolide-Tauride Block formed part of the southern passive margin of the Tethys ocean and the Pontides part of its
northern active margin. These two major tectonic units were not contiguous prior to the Paleocene as witnessed by their
very different pre-Tertiary geology.

The age, geochemistry and distribution of the magmatic rocks and subduction-accretion complexes in the Pontides
indicate that the Pontides were part of an active continental margin between Permo-Carboniferous and Late Cretaceous.
Permo-Carboniferous, Jurassic (198-157 Ma) and Upper Cretaceous (86-72 Ma) magmatic rocks with arc geochemical
signature and forming linear belts are known from the Pontides. High pressure — low temperature metamorphic rocks
(eclogites and blueschists) constitute the best markers of former subduction episodes. Such rocks of Late Triassic (205-
201), Early Cretaceous (113-110 Ma) and Late Cretaceous (80 Ma) ages are described in the Pontides. The ubiquitous
presence of Late Triassic eclogites and blueschists in the Pontides and the absence of a coeval magmatic arc was a
problem. However, recent studies showing the dominance of Triassic detrital zircons in the Triassic (Karakaya and Kire
complexes) and Jurassic (Senkdy Formation) sandstones show that a Triassic magmatic arc is present under young
sedimentary cover north of the Black Sea. The Black Sea was opened only in the Late Cretaceous as a back-arc basin,
before the Late Cretaceous the Pontides were adjacent to Crimea and the Caucasus. Although Early Cretaceous eclogites
and blueschists are common in the Central Pontides, a coeval magmatic arc is also missing. Furthermore Cretaceous
sandstones contain very minor amounts of Early Cretaceous detrital zircons. This can be explained by shallow subduction
of the Tethyan ocean under the Pontides, which prevented the establishment of a magmatic arc. The shallow subduction
also resulted in the uplift of the Ukranian shield, which produced clastic material forming a huge submarine fan in the
Central Pontides (the Caglayan Formation). The Pontide magmatic arc was not continuously active between the
Carboniferous and the Late Cretaceous, but the arc magmatism was interrupted depending on the direction and rate of
plate movements and the angle of subduction. The best known example of arc interruption was during the Late Jurassic
— Early Cretaceous (Kimmeridgian — Berriasian, 157-140 Ma), when carbonates were deposited in the Pontides as well as
in the Black Sea region. The Pontides lost their active margin setting after the Paleocene — Early Eocene collision with the
Anatolide-Tauride Block.

Ophiolites, which represent fragments of oceanic crust and mantle, form a minor component of subduction-accretion
complexes. Presence of Permian, Triassic, Early and Late Cretaceous ophiolites, a few hundred meters up to ten
kilometers in size are known in the Pontides. Such ophiolites, represented mainly by serpentinite, occur as tectonic slices
in the subduction-accretion complexes, the best known example being the Early Cretaceous Elekdag ophiolite in the
Central Pontides. The largest ophiolites in the World, such as the Semail ophiolite in Oman, represent oceanic crust and
mantle that is emplaced over the passive continental margins. Similarly the largest ophiolite in Anatolia, which extends
from northwest Turkey to the Taurides, has been emplaced during the Late Cretaceous over the Anatolide-Tauride Block
during its attempted subduction.

Keywords: Pontides, subduction, magmatic arc, ophiolite, Anatolide-Tauride Block
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Accessory minerals with high affinities for actinide elements have long been established as the primary time keepers of
geologic processes from the Hadean to the Holocene. The past decade has seen a surge in accessory mineral U-Th-Pb
geochronology, not only because of instrumental and methodological developments that have improved spatial and
temporal resolution, increased instrument availability and throughput, but also through novel ways of placing
geochronological information into a petrogenetic context, as suggested by the portmanteau “petrochronology”.
Petrochronology now routinely applies a wide range of petrologic and geochemical tools to accessory minerals from
apatite to zircon through combining age information with stable (e.g., Li- and O-in-zircon) and radiogenic (e.g., Hf-in-
zircon) isotopes, trace elements (e.g., Ti-in-zircon thermometry), and spectroscopic data (e.g., micro-Raman, spectrally
resolved cathodoluminescence). High-spatial resolution analysis techniques, mainly secondary ionization mass
spectrometry (SIMS) and laser ablation inductively coupled plasma mass spectrometry (LA ICP MS), are preferentially
used in petrochronology because they allow in-situ analyses where petrographic context is preserved, but combinations
of spatially selective analysis with often more precise bulk analysis techniques (e.g., chemical abrasion isotope dilution
thermal ionization mass spectrometry, CA-ID-TIMS) are increasingly becoming the new standard. Here, | will review the
current state of accessory mineral petrochronology, emphasizing examples from igneous and metamorphic petrology
where conventional geochronological methods have encountered severe limitations because of low signal due to young
ages, or complex growth relations and multiple crystallization events in accessory minerals. Case studies discussed in this
context relate to late Quaternary volcanostratigraphy, paleogeographic reconstructions through dating mafic dike rocks,
monazite geochronology in polymetamorphic rocks, and dating shock-metamorphism in impact rocks. Recommendations
will be given as to the optimal choice of sample preparation and analysis strategies for a given scientific question. Often,
this may require use of more than one geochronological or geochemical technique to confidently resolve geologic ages.
Despite significant advances in the field of geochronology, there is no reason for complacency. To further enhance the
interpretation of radiometric ages in a geologic context will require better constraints on the conditions of accessory
mineral crystallization (especially in metamorphic environments) and their trace element partitioning/diffusion behavior,
as well as higher spatial resolution and sensitivity of microanalytical methods. Accessory mineral petrochronology will
thus remain an active field of research in the future.

Keywords: Geochronology, U-Series decay chains, U-Th-Pb dating, baddeleyite, monazite, zircon
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Department of Department of Earth and Environmental Sciences, Ludwig-Maximilians-Universitat, Munich, Germany
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(dingwell@Imu.de)

The most viscous volcanic melts and the largest explosive eruptions on our planet consist of calcalkaline rhyolites.
These eruptions have the potential to influence global climate. The eruptive products are commonly very crystal-poor
and highly degassed, yet the magma is mostly stored as crystal mushes containing small amounts of interstitial melt
with elevated water content. It is unclear how magma mushes are mobilized to create large batches of eruptible
crystal-free magma. Further, rhyolitic eruptions can switch repeatedly between effusive and explosive eruption styles
and this transition is difficult to attribute to the rheological effects of water content or crystallinity. Here we measure
the viscosity of a series of melts spanning the compositional range of the Yellowstone volcanic system and find that in
a narrow compositional zone, melt viscosity increases by up to two orders of magnitude. These viscosity variations are
not predicted by current viscosity models and result from melt structure reorganization, as confirmed by Raman
spectroscopy. We identify a critical compositional tipping point, independently documented in the global geochemical
record of rhyolites, at which rhyolitic melts fluidize or stiffen and that clearly separates effusive from explosive
deposits worldwide. This correlation between melt structure, viscosity and eruptive behaviour holds despite the
variable water content and other parameters, such as temperature, that are inherent in natural eruptions.
Thermodynamic modelling demonstrates how the observed subtle compositional changes that result in fluidization or
stiffening of the melt can be induced by crystal growth from the melt or variation in oxygen fugacity. However, the
rheological effects of water and crystal content alone cannot explain the correlation between composition and
eruptive style. We conclude that the composition of calcalkaline rhyolites is decisive in determining the mobilization
and eruption dynamics of Earth’s largest volcanic systems, resulting in a better understanding of how the melt
structure controls volcanic processes.

Keywords: Silicic volcanism, calcalkaline rhyolites, viscosity, Yellowstone volcanic systemeruption dynamics
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]Highly Siderophile Elements and Re-Os Isotopes: Versatile Tools for Complex
Mantle Processes

Lukas Ackerman

Institute of Geology, The Czech Academy of Sciences, Rozvojové 269, 165 00 Prague, Czech Republic
(ackerman@gli.cas.cz)

Highly siderophile elements (HSE — Os, Ir, Ru, Rh, Pd, Pt [PGE], Au, Re) and Re-Os isotopic isotopic systematics provide a
unique constraints on the nature of mantle-derived rocks (e.g., peridotite, pyroxenite) and processes in the upper mantle
conditions such as partial melting, metasomatism and refertilization. This is due to their largely variable behaviour during
mantle melting, when I-PGE group (Os, Ir, Ru) behave mostly compatible whereas P-PGE group (Pt, Pd) and Re show
moderately incompatible character. As a result, throughout the Earth’s history, mantle residues left after partial melting
develop subchondritic 1870s/!880s ratios, whereas mantle-derived melts exhibit high Re/Os ratios and as a consequence,
mostly radiogenic Os isotopic ratios. In turn, the Earth's crust typically display largely radiogenic 870Os/188Qs ratios up to
~2 or even higher and therefore, Re-Os isotopic system is very sensitive for the tracing of recycled crustal material (e.g.,
eclogite) and its possible presence in the source of various mantle derived melts (e.g., basaltic rocks, kimberlite,
carbonatite etc.). Additionaly, if the partial melting degrees are sufficiently high to completely or mostly remove Re from
the system, the age of melting can be constrained and further correlated with the ages of overlying crustal units. In
comparison to other trace element (e.g., REE, HFSE, LILE) and associated radiogenic (Sr-Nd-Pb-Hf) and stable (Mg, Cr, Ca)
isotopic systematics typically used, HSE are metal- and sulphide-loving elements (D > 10%) and therefore, their contents
and distribution in the upper mantle rocks are controlled by minor to trace phases like base metal (Fe-Ni-Cu) sulphides,
alloys, arsenides and/or tellurides resulting in the typical HSE concentrations in ppb to ppt levels. However, when the
accumulation of these phases become important, PGE deposits such as those associated with large igneous provinces
(e.g., Bushveld, Sudbury) or ophiolitic sequences are formed. The HSE-bearing mineral phases can be formed by several
processes including precipitation from the sulphur-saturating melts or formation as residual refractory phases after high
degrees of partial melting. Thus, understanding of behaviour of HSE-bearing phases in the studied mantle rocks is crucial

for the correct interpretation of the HSE datasets.

Keywords: Highly siderophile elements, Re—Os isotopes, mantle, PGE deposit
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Crustal Growth and Recycling in Western Anatolia: The Boron Isotope Story

Martin R Palmer?, E Yalgin Ersoy?, Ciineyt Akal?, ibrahim Uysal?, Can Geng?

1School of Ocean & Earth Science, University of Southampton, Southampton, SO14 3ZH, UK
2Dokuz Eylil University, Department of Geological Engineering, izmir, Turkey
3Karadeniz Technical University, Department of Geological Engineering, Trabzon, Turkey
4istanbul Technical University, Department of Geological Engineering, istanbul, Turkey
(pmrp@noc.soton.ac.uk)

Western Anatolia lies in the western part of the Alpine-Himalayan orogenic belt and contains a record of volcanic
events linked to the subduction of Tethyan oceanic crust, followed by continental collision, crustal subduction and
accretion. The geology, geochronology, geochemistry, tectonics and geodynamics of the region have received
extensive study over many decades, so that there is a well-developed chronology of magmatic activity in Western
Anatolia. Although there are subtle variations in the timing of events across the region, overall there has been an
evolution from relatively low-K, calc-alkaline volcanism in the Eocene and Oligocene, followed by a period of high-K
calc-alkaline and associated shoshonitic-ultrapotassic rocks in the Miocene and ending with the eruption of Na-
alkaline basalts from the Late Miocene to Holocene. This region therefore serves as an excellent natural laboratory in
which to study the balance between the production of new continental crust versus the recycling of old crust in a
Cenozoic collisional tectonic setting.

We have determined the boron isotope composition of volcanic rocks that range in age from the early Eocene to the
Holocene. These samples have also been analysed for a suite of major and trace elements, and Sr, Nd and Pb isotope
ratios. The Early Eocene volcanic rocks have 8B values and Nb/B ratios, and other geochemical signatures that are
typical of volcanic rocks erupted in island arc type settings and are consistent with subduction of Tethys oceanic crust
beneath European Margin and accreted Anatolia-Tauride complex. Throughout the Eocene and Oligocene there was a
gradual change in Sr, Nd and Pb isotope ratios towards more crustal values that represents increased recycling of
subducted sediments. This period was also marked by a gradual decrease in 8B values. During the Miocene,
however, there was a rapid increase in the crustal signatures of the radiogenic isotopes and the eruption of
ultrapotassic rocks, that are both indicative a sudden increase in the rate of crustal recycling. The Miocene volcanic
rocks also have very light 8B values — as low as -30 %o.. These light values cannot be produced by shallow level
assimilation of continental crust, rather they require the partial melting of continental crust that has been deeply
subducted into the mantle and strongly depleted in 1B during dehydration reactions. Comparison with mantle
tomographic studies suggests that this process was driven by delamination of buoyant continental crust from the
subducting plate and inflow of hot asthenospheric mantle. As rift mode extension progressed in the overlying plate
and the subducting slab detached melts derived from further inflow of asthenospheric mantle were able to generate
the OIB-like Kula volcanic rocks in the Late Miocene and Holocene.

The correlation between light 811B values and KO contents is also seen in the Tuscan and Roman volcanic provinces.
This observation supports the hypothesis that partial melting of subducted and partially dehydrated continental crust
plays an important role in the generation of ultra-potassic volcanic rocks. The 311B values of the Italian volcanics do
not extend to values as light as those observed in Western Anatolia, which may suggest that the continental crust was
not subducted so deeply beneath Italy and/or it did not undergo such extensive dehydration.

Keywords: Orogenic volcanism, boron isotope, mantle metasomatism, western Anatolia
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Geochemical Interpretation of Collision Volcanism

Julian Pearce

School of Earth and Ocean Sciences, Cardiff University, Cardiff, UK
(pearceja@cf.ac.uk)

Collision volcanism may be defined as volcanism that takes place during an orogeny from the moment that continental
subduction starts to the end of orogenic collapse. There are many types of collision-driven volcanic province:
continent-island arc collision (e.g. Banda arc); continent-active margin collision (e.g. Tibet, Turkey-Iran); continent-
rear-arc collision (e.g. Bolivia Altiplano); continent-continent collision (e.g. Tuscany); and island arc-island arc collision
(e.g. Sangihe Arc). Superimposed on this variability is the fact that every orogeny is different in detail. Nonetheless,
there is a general theme of cyclicity on different time scales. This starts with syn-collision volcanism resulting from the
subduction of an ocean-continent transition zone and continental margins, and continues, typically following a
volcanic gap, through post-collision volcanism. The latter can be subdivided into orogenic volcanism, which is related
to thickened crust, and post-orogenic, which is related to orogenic collapse. Commonly, collision volcanism is
preceded by normal arc volcanism and followed by normal intraplate volcanism. The basis of fingerprinting collision
terranes is to use geochemical proxies for mantle and subduction fluxes, slab temperatures, and depths and degrees
of melting. For example, syn-collision volcanism is characterized by a large subduction flux relative to mantle flux
because of the high input flux of fusible sediment and crust coupled with limited mantle flow, and because of high slab
temperatures resulting from the decrease in subduction rate. The resulting geochemical patterns have extreme LILE
and significant HFSE enrichment relative to MORB and with large negative Nb-Ta and Ti anomalies. Post-collision
volcanism is, however, more complex, involving variable combinations of slab detachment, delamination, and slab roll
back (orogenic) and extension (post-orogenic), coupled with variable degrees of interaction with continental crust. In
this talk, | will summarize the principal features of collision volcanism from a petrogenetic perspective. | will then
present new work, which focuses on the interplay between a geochemical proxy (Th/Nb) for crustal input (subduction
and assimilation) and a proxy (Ti/Yb) for residual garnet. This methodology can be used to highlight the petrogenetic
evolution of the Tertiary-Recent collision volcanism in Eastern, Central and Western Anatolia.

Keywords: Collision, volcanism, trace elements, radiogenic isotopes, geochemical fingerprinting, petrogenesis
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]Lithium and its Isotopes: Aspects in Geochemistry and Cosmochemistry

Hans-Michael Seitz

Goethe Universitaet Frankfurt, Institut fir Geowissenschaften, Petrologie und Geochemie, Frankfurt, Germany
(h.m.seitz@em.uni-frankfurt.de)

Lithium and its isotopes have proved to be powerful tracers for high and low temperature magmatic, metasomatic
and metamorphic processes on Earth, but also with respect to solar system reservoirs.

Lithium abundances and Lithium Isotope compositions of the primitive upper Earth mantle are fairly confined (~1.4
Bg/g and ~3.3%o) matching closely the isotopic composition of Moon, Mars or carbonaceous chondrites (Cl). Partial
melting and mantle metasomatism, for example, modify these signatures distinctively. Because Li diffusion is fast,
these compositional changes, along with equilibrium or disequilibrium elemental partitioning and kinetic isotope
fractionation, may provide information about the timing of such processes.

Refertilisation of the upper and lower mantle by subducted oceanic crust leads to distinct compositional changes.
Inclusions in diamonds from the lower upper mantle, transition zone or lower mantle, for example, reveal higher
than ‘normal’ primitive mantle Li abundances and diverse Li isotope signatures, which are indicative of recycled
crustal lithoplogies.

Early solar system processes, such as evaporation and recondensation during chondrule formation or chondrite
parent body metamorphism also help to unravel the systematics of the Li isotope system. By simulating the high
temperature chondrule forming process experimentally, a dependency of Li diffusivity upon oxygen fugacity
becomes apparent also explaining the observed variability of Li abundances in the various chondritic components.

Keywords: Li isotope, mantle, geochemistry, cosmochemistry
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Pertek Bélgesinde (Tunceli, Dogu Tiirkiye) Ust Kretase Yasli Yay Tipi
Magmatizmanin Kékeni ve Tektonik Gelisimi Uzerine Zirkon U-Pb Yaslandirmasi
ve Jeokimyasal Sinirlamalar

Abdullah Sar, Ahmet Feyzi Bingdl, Mehmet Ali Ertlirk, Mustafa Eren Rizeli

Firat Universitesi, Jeoloji Miihendisligi Bolimd, Elazig, Turkiye
(asar@firat.edu.tr)

Pertek-Tunceli bolgesinde, Glineydogu Anadolu Orojenik Kusag icerisinde Elazig Magmatitleri’nin derinlik kayaglarina ait
birimler ylzeylemektedir. Bu calisma, Ust Kretase granitoyidlerinin jeokimyasal 6zellikleri, Sr-Nd izotop oranlari ve U-Pb
zirkon yas verilerini sunmaktadir. Elazig Magmatitleri'ne ait granitoyidler, tonalit, granodiyorit, monzogranit, gabro,
diyorit, monzodiyorit ve kuvars monzodiyoritten olusmaktadir. Jeokimyasal olarak, Si0,=%45.56-76.03, MgO=%0.07-8.99,
Mg#=8.7-75.4 ve Al,03=%12.19-23.76 arasinda degisen icerige sahiptirler. Jeokimyasal veriler, granitoyidlerin peralimino,
| tipi bilesime sahip olduklarini ve bilesimlerinin dislk K toleyitlerden sosonitige kadar degistigini gostermektedir. LA-ICP-
MS U-Pb zirkon yaslandirma verilerine gére granitoyidler Ust Kretase’de (77.2+1.1-80.6+0.9 My) olusmustur. ilksel
mantoya normalize edilmis iz element desenleri ve kondrite normalize edilmis nadir toprak elementi (REE) desenlerine
gore ylksek alan enerjili elementler (HFSE) biyuk iyon yarigapli elementlerce (LILE), agir nadir toprak elementlerine gére
ise (HREE), hafif nadir toprak elementleri zenginlesme gdstermektedir. incelenen kayaclarin (87Sr/86Sr) izotop degerleri
0.7039 ila 0.7072 arasinda degismektedir. Diger taraftan ENd; degerleri -1.7 ila 6.7 arasindadir. Jeokimyasal degisimler
granitoyidleri olusturan magmatizmanin kaynak bilesenlerinin degistigine isaret etmektedir. Granitoyidlerin olusumu
okyanus igi yitim ortamindan Arap Levhasi ile garpismasina kadar degisen bir gegis tektonigine baglanmaktadir.

Anahtar Kelimeler: Okyanus igi yitim, Sr-Nd izotop, U-Pb yaslandirmasi, Elazi§ Magmatitleri, GD Turkiye
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Zircon U-Pb Age Geochemical Constraints on The Origin and Tectonic
Implication of Late Cretaceous Arc-type Magmatism in Pertek Region
(Tunceli, East Turkey)

Abdullah Sar, Ahmet Feyzi Bing6l, Mehmet Ali Ertlirk, Mustafa Eren Rizeli

Firat Universitesi, Jeoloji Miihendisligi Bolim, Elazig, Turkey
(asar@firat.edu.tr)

The plutonic units of the Elazig Magmatics crop out in the Pertek-Tunceli (Turkey) region in the Southeast Anatolian
Orogenic Belt. This study reports geochemical data, Sr-Nd isotope ratios and U-Pb zircon age of the Late Cretaceous
granitoids. Granitoids belonging to Elazig Magmatics consist of tonalite, granodiorite, monzogranite, gabbro, diorite,
monzodiorite and quartz monzodiorite. Geochemically, they have Si0,=45.56-76.03%, Mg0=0.07-8.99%, Mg# =8.7-
75.4 and Al,03=12.19-23.76%. Geochemical analyzes suggest that granitoids are peraliminous and | type and vary
from low-K tholeiitic to shoshonitic in composition. The result of LA-ICP-MS U-Pb zircon dating revealed that these
granitoids formed, in the Late Cretaceous (77.2+1.1-80.6+0.9 Ma). Trace element patterns normalized primitive
mantle and chondrite normalized REE indicate that in LREE relating to HREE and in LILE relating to HFSE have
enrichments. (87Sr/&5Sr); values of these rocks vary between 0.7039 and 0.7072 in the compositions. On the other
hand, ENd; is between -1.7 and 6.7. Therefore, the variation is indicative of changing in the source components in the
Elazig Magmatism that we attribute to tectonic switching from an intra-oceanic subduction setting to a collision with
the Arabian continent in the region.

Keywords: Intra oceanic subduction, Sr-Nd isotope, U-Pb dating, Elazi§ Magmatics, SE Turkey
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]Orta Eosen Carpisma Sonrasi Magmatizmasi, Sakarya Zonu Dogusu
(KD Turkiye)

Abdurrahman Dokuz?, Faruk Aydin?, Orhan Karsli?

'Gumishane Universitesi, Jeoloji Mithendisligi Bélimii, Gimishane, Tiirkiye

2Karadeniz Teknik Universitesi, Jeoloji Mihendisligi B6lim, Trabzon, Tirkiye

3Recep Tayyip Erdogan Universitesi, Jeoloji Miihendisligi B&limii, Rize, Turkiye

(dokuzabdurrahman@gmail.com)

Sakarya Zonu dogusundaki Erken Senozoyik magmatizmasi oldukga yaygin bir bazik volkanizma ve cok fazla sayidaki
plutonizma ile kayrt altina alinmistir. Bu calisma kapsaminda Camlihemsin (Rize) ve ispir (Erzurum) arasinda yer alan farkli
bilesimlere sahip l¢ adet pluton incelenmektedir. Plutonlar baslica orta-K’'lu gabroyik diyoritler (Marselavat), sosonitik
monzonitler (Gullubag) ve yuksek-K'lu granitlerden (Ayder) olusmaktadir. 40Ar/3%Ar jeokronolojisi Marselavat Plutonu igin
~ 45 My, Gillibag Plutonu icin ~ 41 My ve Ayder Plutonu igin ise ~ 40 My seklinde bir soguma sekansina isaret
etmektedir.

Tum-kayac jeokimyasi ve Sr-Nd-Pb izotop oranlari plutonlara ait bilesimsel araliklarin fraksiyonel kristallesme tarafindan
kontrol edildigini ve kabuksal kirlenmenin ana magmalarin bilesimini etkileyen 6nemli bir faktér olmadigini
ongdrmektedir. Marselavat Plutonu orta derecede negatif Nb, Ta ve hafifce pozitif Pb anomalisi gibi yitim iliskili 6zellikler
gostermektedir. Olasilikla Geg Kretase’deki yitime bagli olarak okyanusal kabuktan ayrilan solusyonlar tarafindan
metasomatize edilmis bir mantodan kaynaklanmistir. Yukarida deginilen yitim-iliskili 6zellikler Gullibag 6rneklerinde daha
belirsiz bir hale gelmektedir. Gullibag Grnekleri okyanus adasi bazalti (OIB) benzeri ¢oklu element profilleri ve Nb/Ta,
Ce/Pb, La/Ba oranlari sunmaktadir. Bu 6zellikler, astenosferik solusyonlarin eklenmesi ile énceki yitim-etkili metasomatik
dzellikleri zayiflamis/melezlesmis bir mantodan miras alinmis gibi gériinmektedir. ilk evre Orta Eosen magmatizmasi
(Marselavat) sirasinda alt kabuga yerlesen kalk-alkali malzemenin kismi ergimesi, Ayder Plutonu’nunda bir Gyesi oldugu,
granitik plutonizmanin olusmasi ile sonuglanmistir.

Mevcut veriler, Erken Eosen yash adakit-benzeri kayalarla birlikte degerlendirildiginde, Eosen magmatizmasinin Sakarya
Zonu ve Anatolid-Torid Bloku’nun Geg Kampaniyen’deki ¢arpismasini takiben yaklasik 13 My sonra meydana gelen slab-
breakoff ile tetiklendigini ve Orta Eosen sonuna kadar devam ettigini gbstermektedir.

Anahtar Kelimeler: Sakarya Zonu, Eosen plitonizmasi, kaynak karakteristikleri, jeodinamik

Bu arastirma KTU Bilimsel Arastirma Projeleri Birimi (2007.118.002.2 ve FBA-2015-5314 numarali projeler) tarafindan
desteklenmistir
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]Middle Eocene Post-Collisional Magmatism, the Eastern Sakarya Zone
(NE Turkey)

Abdurrahman Dokuz!, Faruk Aydin?, Orhan Karsli®

'Gumishane Universitesi, Jeoloji Mithendisligi Blimii, Glimishane, Turkey

2Karadeniz Teknik Universitesi, Jeoloji Mihendisligi B6lim, Trabzon, Turkey

3Recep Tayyip Erdogan Universitesi, Jeoloji Miihendisligi B&limd, Rize, Turkey

(dokuzabdurrahman@gmail.com)

Post-collisional magmatism in the eastern Sakarya Zone has been recorded by voluminous basic volcanism and several
plutonism during the Early Cenozoic. Here, we investigate three representative plutons lying between the towns of
Camlihemsin (Rize) and ispir (Erzurum). These are largely composed of medium-K gabbroic diorites (Marselavat),
shoshonitic monzonites (Gulliibag), and high-K granites (Ayder). 40Ar/39Ar geochronology point out a cooling
sequence from ~45 Ma for the Marselavat Pluton through ~41 Ma for the Gillibag Pluton to ~40 Ma for the Ayder
Pluton.

Whole-rock data and Sr-Nd-Pb isotopes suggest that compositional ranges of the plutons were mainly controlled by
fractional crystallization and that crustal contamination is not an important factor affecting magma compositions. The
Marselavat Pluton shows some subduction affinities such as moderately negative Nb, Ta, and slightly positive Pb
anomalies. It was possibly derived from a mantle modified by subduction fluids that released during the Late
Cretaceous. This subduction feature becomes uncertain in the Gillibag samples. They display ocean island basalt
(OIB)-like multi-element profiles and Nb/Ta, Ce/Pb, La/Ba ratios. Geochemical features of the Gullibag Pluton were
inherited from a mantle whose earlier subduction signatures have been hybridized by the addition of asthenospheric
melts. Melting of calc-alkaline material at lower crust, probably emplaced during the first phase of the Middle Eocene
magmatism (Marselavat), was resulted in the formation of granitic plutonism (Ayder Pluton).

Our data together with the Early Eocene adakite-like rocks show that melt generations were most probably triggered
by the slab-breakoff of the Neo-Tethyan oceanic slab ~13 Ma after the Late Campanian collision between the Sakarya
Zone and Anatolide-Tauride Block and continued until the end of the Middle Eocene.

Keywords: Sakarya Zone, Eocene, plutonism, source characteristics, geodynamics

This research was supported by KTU Scientific Research Project Coordination (with grant numbers 2007.118.002.2 and
FBA-2015-5314).
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]Kazdaél Masifi’'ndeki (KB Anadolu-Tirkiye) Metagranitoyidlerin Zirkonolojisi

Altug Hasézbek?, Firat Sengiin?, G. Deniz Dogan Kiilahci®, Axel Schmitt*, Thomas Zack®

1Dokuz Eyliil Universitesi Torbali Meslek Yiiksekokulu, Torbali, izmir, Tirkiye
2Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi B6lim, Canakkale, Turkiye
3Hacettepe Universitesi, Jeoloji Mihendisligi B&lim, Ankara, Tirkiye
“Heidelberg Universitesi, Yer Bilimleri Enstitiisii, Heidelberg, Aimanya
SGoteborg Universitesi, Yer Bilimleri Enstitiisii, Gteborg, Isveg
(altug.hasozbek@deu.edu.tr)

Kuzeybati Anadolu’da yiksek dereceli metamorfizmasinin Grinleri, Biga Yarimadasi’'nda detayli olarak tanimlanir.
Kazdagl Masifi, Biga Yarimadasi’nin glineyinde yer alir ve yiksek sicaklik metamorfizmasinin izleri hem temelindeki
metaofiyolitik birliklerde (Tozlu Metaofiyoliti) hem de temelin lzerine uyumsuzluk ile gelen metaplatform istifinde
(Sarikiz Birimi) agikga gozlenir. Bu ¢alismada, Sarikiz Birimi igerisinde ylzlek veren metagranitoyidlerin zirkonlarindan
elde edilen jeokronolojik ve izotop jeokimya analitik verileri kullanilarak, Kazdagl Masifi ylksek dereceli
metamorfizmanin izleri saptanmistir.

Kazdagl Masifi'nin kuzeyinde yaygin olarak gozlenen metagranitoyidler, yaklasik GB-KD uzanimli olarak yer alir ve
masifte gozlenen ylksek sicaklik metamorfizmasinin ana foliasyonuna yaklasik paralel uzanir. Bu metagranitoyidlerden
elde edilen zirkonlarin katodoliiminesans morfolojileri, yari 6z-sekilli, bazi érneklerde metamorfizmadan kaynakli
yuvarlaklasmis, yamali yapisi ve yer yer bozulmus-altere olmus ¢ekirdek yapisi sunar. Metagranitoyidlerden elde edilen
zirkon jeokimyalarina gore, zirkonlarin kenar kesimlerindeki agir nadir toprak elementi (HREE) oranlarinda zenginlesme
gozlenirken, zirkonlarin gekirdeklerindeki HREE oranlari, olasi granat-zirkon dengesinden kaynakli, kenarlarina gére
daha diz bir yol izler.

Metagranitoyidlerin zirkonlarinin gogunda son evre biyime zarflari (20-25 um) gozlenir. Bu zarflardan elde edilen
SIMS ve ICP-MS LA U-Pb zirkon yaslari yaklasik 22-23 My olarak hesaplanir. Metagranitoyidlerin ¢ekirdeklerinden elde
edilen yaslar ise iki ayri grupta toplanir. Birinci grup konkordiya yaslari, 65-66 My araliginda hesaplanirken; ikinci grup
konkordiya yaslari ise, 27-30 My araligini isaret eder. Metagranitoyidlerdeki zirkonlarin cekirdek ve kenar
kesimlerinden SIMS yéntemi ile hesaplanan 7.07-9.88 %o @280 (VSMOW) degerleri, ikincil olaylardan kaynaklanabilecek
@80 farkliliginin yokluguna isaret eder.

Kazdagl Masifi'nde ylzlek veren metagranitoyidler, bolgenin jeolojik yapisi ve bu ¢alismada sunulan yeni zirkon
jeokronoloji-izotop jeokimya bulgulari ile birlikte degerlendirildiginde, zirkonlarin sadece yuksek dereceli
metamorfizma kosullari sirasinda (ca. 65 My) dengeye ulastigi ortaya cikar. Metagranitoyidlere ait zirkonlarin, yaklasik
65-30 My arasina eslik eden tim metamorfizma streglerini ve son evresine (sogumasina) karsilik gelen zirkon biyime
izlerini de jeokimyasal verileri ile beraber sundugu gozlenir.

Anahtar Kelimeler: Kazdagi Masifi, ICP-MS LA, SIMS, zirkon, ylksek sicaklik metamorfizmasi

Bu calisma TUBITAK 114Y110 nolu proje ile desteklenmistir
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?irconology of the Metagranitoids in The Kazdagi Massif (NW Anatolia-
Turkey)

Altug Hasézbek?, Firat Sengiin?, G. Deniz Dogan Kiilahci?, Axel Schmitt®, Thomas Zack®

1Dokuz Eyliil University, Vocational School of Torbali, Torbali, izmir, Turkey
2Canakkale Onsekiz Mart University, Dept. of Geological Engineering, Canakkale, Turkey
3Hacettepe University, Dept. of Geological Engineering, Ankara, Turkey
“Heidelberg University, Institute of Geosciences,, Heidelberg, Germany
>Gothenburg University, Department of Earth Sciences, Gothenburg, Sweden
(altug.hasozbek@deu.edu.tr)

The rock associations of the northwestern Anatolian high-grade metamorphism are defined in detail along the Biga
Peninsula. The Kazdag Massif is situated in the southern parts of the Biga Peninsula, and the high-grade
metamorphism patterns can be either clearly followed in the basement parts (Tozlu Metaophiolite) or along the
unconformably placed metaplatform-type (Sarikiz Unit) upper parts of the Kazdag Massif. In this study,
geochronological and isotopic evaluations from the zircons of the metagranitoids are used in terms of defining the
high-grade conditions of the Kazdagi Massif in detail.

The metagranitoids are widely seen in SW-NE direction along the northern parts of the Kazdag Massif. These
metagranitoids are in parallel to the main foliation of the massif related to the high-T metamorphism. The zircons
from this metagranitoids display subhedral and semi-rounded structure with patchy-altered structures due to the
high-T metamorphism. According to the zircon isotope geochemistry evaluations from the metagranitoids, enrichment
in heavy rare earth elements (HREE) is characteristic, however the core parts of the zircons display more flat patterns
than the rim parts likely resulted after the garnet-zircon equilibrium conditions.

The last stage growth-zones (20-25 um) are observed in most of the metagranitoids. SIMS and LA ICP-MS U-Pb zircon
ages from these rims are in between 22-23 Ma. The core ages from the metagranitoids are gathered in two groups:
The first concordia group is between 65-66 Ma and the second concordia group indicates 27-30 Ma. Moreover, @80
(VSMOW) SIMS zircon values are between 7.07-9.88 %o in both rim and core parts from the metagranitoids which
likely points out a single geological event marker.

In the light of the new zircon geochronology and O-isotope data on zircons combining with the geological structure of
the Kazdagl Massif, the metagranitoids of the massif only equilibrated during the high-grade metamorphism at ca. 65
Ma. Zircons from the metagranitoids recorded all isotopic patterns of the metamorphism with the zircon growth
stages from 65-30 Ma to the last stages of the cooling era.

Keywords: Kazdagi Massif, ICP-MS LA, SIMS, zircon, high-T metamorphism
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]Menderes Masifi ve Afyon Zonu Zirkonlarinin Senkrotron XRF (SR-XRF)
Yontemiyle Coklu-Element Haritalamasi

Altug Hasézbek?, Badri Shyam?, Erhan Akay?, Wolfgang Siebel*, Lawrie Skinner®

1Dokuz Eyliil Universitesi Torbali Meslek Yiiksekokulu, Torbali, izmir, Tirkiye
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Zirkon (ZrSiQ4), farkli jeolojik ortamlardaki ylksek durayliligl nedeniyle, jeolojik olaylarin yaslandiriimasinda ve iz-
element desen karakterlerinin belirlenmesinde kullanilan en yaygin minerallerdendir. Ancak, 0Ozellikle, farkli
metamorfizma kosullarindan etkilenmis zirkonlarda, izotop seyreltme-TIMS veya spot-nokta ¢ap orani genis olan lazer
asindirici teknikleriyleelde edilen iz-element sonuglari ve diskordant yaslarin yorumu tartismali olabilmektedir. Bu
yontemsel tartisma kapsaminda, Bati Anadolu’da yer alan Menderes Masifi ve Afyon Zonu kristalen birliklerinden elde
edilen zirkonlarin, Senkrotron Gelismis Foton Kaynagi (Argonne Ulusal Laboratuvari, ABD) biriminde (2-IDE), SR-XRF
1sin sektérinde 2D ¢oklu-element haritalari kullanilarak, hassas iz-element karakterizasyon verileri elde edilmis ve
yorumlanmistir.

Menderes Masifi ve Afyon Zonu zirkonlarindan senkrotron isimast ile gok diistk captaki bir alanda (1-5 pm) sayisal veri
elde edilmesi, bu zirkonlarda gézlenen metamorfik kosullardaki farkli zirkon gelisim olaylarinin ortaya cikariimasi
acisindan 6nemlidir. Menderes Masifi'ne ait gnayslardan ve Afyon Zonu gnaysik granitlerinden elde edilen ve daha
once TIMS yontemiyle yaslandiriimis zirkonlar, yiksek hassasiyetli (1-5 um) ¢oklu-element goérintilemeleri (haritalari),
hizalanmis ve lineer polarize senkrotron radyasyon teknigiyle iki ayri enerji seviyesinde (2-10; 10-17 keV) haritalanarak
elde edilmistir. Senkrotron isimasi ile elde edilen ¢coklu element analizleri, zirkon mineralinin, diger yontemlerin aksine,
tamamina zarar vermeden, elementsel matris karisimindan kaynakli (interferans) analitik hata oranlari ¢ok dusuk
sinirlara gekerek sayisallastiran yeni bir ydntemdir. Bu yontemle elde edilen ¢oklu element haritalarina gére, Menderes
Masifi gnayslarina ve Afyon Zonu gnaysik granitlerine ait dusutk-sicaklik metamorfizmasina eslik eden zirkonlarin,
ozellikle kenar kesimlerde Zr-element konsantrasyonundaki artis, metamorfizmanin en distk sicakliklarindaki OH-
zengin akiskanlardaki zenginlesmeye isaret eder. Bununla beraber, 6zellikle Afyon Zonu gnaysik granitlerine ait
zirkonlarin gekirdek kesimlerindeki gorece dislk Zr-konsantrasyonu ve agir nadir toprak elementlerdeki disuk
konsantrasyon ve sabit trendi de metamorfizmaya eslik eden plajiyoklaz ve granat durayliligina isaret etmektedir.
Ayrica, hem Menderes Masifi hem de Afyon Zonu’na ait zirkon dis zarflarindaki Zr-konsantrasyon artisi ve yeni zarf
olusumu da, retrograd metamorfizma sirasinda rutilin varligina ve rutilden yeni olusan zarflara Zr- transferini gosterir.

Bu c¢alisma sonucunda, metamorfik kosullardan etkilenmis zirkonlarin, SR-XRF metoduyla hesaplanmis 2D ¢oklu-
element gorintuileri (haritalari) kullanilarak, gorece hizli ve zirkonlarin jeokimyasal izlerinin yiksek hassasiyette ve
disuk hata oraniyla tanimlayabilecek yeni bir analitik ydontemin énemi vurgulanmaktadir.

Anahtar Kelimeler: XRF, Menderes Masifi, Afyon Zonu, senkrotron, zirkon
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Synchrotron XRF (SR-XRF) Multi-Element 2D Mapping of Zircons from the
Menderes Massif and the Afyon Zone
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Zircon (ZrSiOa) is one of the widely used minerals in dating geological events and identifying trace element pattern due
to its durability in various geological conditions. However, especially, the zircons experienced various conditions of
metamorphism, can be in debate in terms of their trace element concentrations and discordia age data, whether the
zircons are analyzed by ID-TIMS or wide spot sized laser ablation technique. Within this methodological context,
zircons enriched from crystalline associations of the Menderes Massif and the Afyon Zone were discussed and
obtained accurate trace-element concentrations using SR-XRF 2D mapping carried out at beamline 2-IDE in the
Advanced Photon Source synchrotron facility (Argonne National Laboratory, USA).

It is important to reveal the analytical data of the zircon growth history from the samples of the Menderes Massif and
the Afyon Zone during the various stages of metamorphism by using synchrotron technique in a tiny spot-size
resolution (1-5 um). High-resolution (1-5 um) multi-elemental maps from related zircons of the Menderes Massif and
the Afyon Zone, which were previously dated by TIMS method, were obtained with collimated and linearly polarized
two different energy level synchrotron radiation (2-10 and 10-17 keV). This new technique has the advantage of being
completely non-destructive, no elemental interferences in the matrix and monitors lower relative deviations
conversely to the other similar methods. According to the multi-elemental maps from the low-T effected zircons of
the Menderes Massif and the Afyon Zone, the rims of the zircons display high Zr-concentrations related to the
enrichment in the OH-state during the retrograde metamorphism conditions. Moreover, relative Zr- HREE depletion,
and flat HREE patterns in especially core sides of the zircons from the Afyon Zone points out garnet and plagioclase
durability during the metamorphism. Furthermore, common Zr-elemental enrichment in both rims of the zircons in
Menderes Massif and the Afyon Zone indicate the existence of the rutile during the retrograde metamorphism in
where Zr-transition to the new growth rims of the zircons is linked to the rutile.

In this study, overall, using SR-XRF 2D multi-elemental methods in zircons affected by the metamorphism, we aim to
highlight a new, relatively quick, precise and accurate analytical method that may be used to improve the
interpretation of zircon's geochronological and geochemical record.

Keywords: XRF, Menderes Massif, Afyon Zone, Synchrotron, Zircon
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Kiiglik Hasandag ve Kegiboyduran Stratovolkanlarinin (Orta Anadolu) Pliyo-
Kuvaterner Magmatik Evrimi: Yeni izotop ve Yas Verileri

Ayse Zeynep Caliskanoglu, Safak Altunkaynak

istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi, 34469 Maslak, istanbul, Tirkiye
(caliskanoglu@itu.edu.tr)

Pliyo-Kuvaterner doneminde faaliyette olan Kiglk Hasandag ve Kegiboyduran stratovolkanlari Orta Anadolu’da genis
bir alanda yayihm gosteren Nigde Volkanik Kompleksi'nin dnemli volkanlarindandir. Kiiglik Hasandag ve Kegiboyduran
stratovolkanlari arasinda yapilan saha (sondaj logu ve ylzey stratigrafi) calismalari, petrografik ve jeokimyasal
incelemeler Kiigiik Hasandag volkanitlerinin bazalt, bazaltik andezit, andezit ve riyolit lavlari ve iliskili piroklastik (yagis,
akma ve tasma) birimlerden olustugunu, Kegiboyduran volkanitlerinin ise andezit ve dasit lavlari ile temsil edildigini
ortaya koymustur. Kiglk Hasandag riyolitlerinin yasi 3°Ar/%%Ar yontemi ile 0.53+0.21My ve 1.17+0.39My olarak
saptanmistir. Kligiik Hasandag ve Kegiboyduran volkanlarina ait lav ve piroklastik kayaglar benzer jeokimyasal 6zellikler
sergiler. Tiim &rnekler kalkalkalen nitelikli ve orta—yiiksek K’ludur. ilksel mantoya gére normalize edilmis iz element
paternleri, 6rneklerin bylk iyon yari capli litofil elementlerce (LILE; Sr, K, Rb ve Ba) zenginlestigini, ylksek alan enerijili
elementler (HFSE; Th, Ta, Nb ve Ce) ve Nb, Ti, P, Y elementlerince tuketildigini gbstermektedir. Kiigiik Hasandag ve
Keciboyduran volkanlarinin La/Nb degeri 2.20-2.86 ve 2.53-2.84 araliginda degismektedir. Gerek asidik-ortac gerekse
bazik volkanik kayaclardan elde edilen 87Sr/86Sr (0.70492-0.70519), 43Nd/*4Nd (0.51260- 0.51270) ve Pb izotop
bilesimleri (206Pb/204pPh: 18.28-18.69, 207Pb/204Ph: 15.62-15.64, 208Pb/204Ph: 38.86-38.89) dar ve benzer bir aralikta
degisim gostermektedir. Kismi ergime modelleri Kiigiik Hasandag ve Kegiboyduran volkanlarini olugturan magmanin
spinel lerzolitin kismi ergimeye (%6-15 araliginda) ugramasi sonucunda olustuguna isaret etmektedir. Olusan
magmanin evriminde kabuksal kirlenmenin (AFC ve heterojen karisma) etkileri gorilmektedir. Bu ¢alismadan elde
edilen jeokimya, saha ve yas verilerine gore Kiglk Hasandag ve Kegiboyduran stratovolkanlari Pliyo-Kuvaterner'de
carpisma sonrasi genislemeli tektonik rejim altinda zenginlesmis litosferik mantonun kismi ergimesinden tiremis, es

kokenli ve es zamanli olarak gelismistir.

Anahtar Kelimeler: Orta Anadolu, Nigde volkanik kompleksi, jeokimya, Sr-Nd-Pb izotoplari
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Plio-Quaternary Magmatic Evolution of Kegiboyduran and Kiiglik Hasandag
Stratovolcanoes (Central Anatolia): New Isotope and Age Data

Ayse Zeynep Caliskanoglu, Safak Altunkaynak
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(caliskanoglu@itu.edu.tr)

Small Mt. Hasan and Kegiboyduran stratovolcanoes which were active during Plio-Quaternary are important volcanoes
of the Nigde Volcanic Complex in Central Anatolia. Field (subsurface and surface stratigraphy) studies, petrographic
and geochemical investigations on both volcanoes reveal that Small Mt. Hasan volcanites are formed from basalt,
basaltic andesite, andesite and rhyolite lavas and associated pyroclastic (fall, flow and debris) rocks. Kegiboyduran
volcanites consist of andesite and dacite lavas. Two new 3%Ar/4%Ar dates of rhyolites (Small Mt. Hasan volcano) yielded
0.53+0.21 Ma and 1.17+0.39 Ma. The lavas and pyroclastic rocks of Small Mt. Hasan and Kegiboyduran volcanoes
show similar geochemical features. All samples are medium-high K calc-alkaline in character. Trace element patterns
normalized to the primitive mantle indicate that the samples are enriched in large ionic lithophile elements, depleted
in high field strength elements and Nb, Ti, P, Y elements. The La / Nb values of the Small Mt. Hasan and Kegiboyduran
volcanoes vary between 2.20-2.86 and 2.53-2.84. The 87Sr/86Sr (0.70492-0.70519), 143Nd/*4Nd (0.51260- 0.51270) and
Pb isotopic (2°°Pb/204Pb: 18.28-18.69, 207Pb/204Pb: 15.62-15.64, 298Ph/204Ph: 38.86-38.89) isotopic data, which were
obtained from both acidic and intermediate rocks of both volcanoes vary in a narrow and similar range. Partial melting
models indicate that the magma forming the Small Mt. Hasan and Kegiboyduran volcanoes were derived from partial
melting of the spinel lherzolite (range 6-15%). The crustal contamination (AFC and mingling) was also important for
the formation of felsic products of both volcanoes. According to the geochemistry, field and age data obtained from
this study, Small Mt. Hasan and Kegiboyduran stratovolcanoes are coeval and cogenetic and originated from the
partial melting of the enriched lithospheric mantle under the Plio-Quaternary post-collisional extensional tectonic
regime.

Keywords: Central Anatolia, Nigde Volcanic Complex, geochemistry, Sr-Nd-Pb isotopes
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We conducted in-situ Li isotope analysis on olivine grains from harzburgite, podiform chromitite and dunite envelope of
the mantle sequence, and dunite and wehrlite cumulate of the crustal sequence of the Pozanti-Karsanti ophiolite. Olivine
in the different rocks shows variable and distinctive Li concentrations and &7Li values. The olivine in the refractory
harzburgite extends from MOR-peridotite-like compositions to lower &7Li values and higher Li concentrations, suggesting
ingressive Li diffusion via melt penetration following melt extraction. The dunite envelope has §7Li values beyond MORB
and OIB variations and overlapping arc lava range, suggesting their affinity with arc magmatism. The podiform chromitite,
on the other hand, shows wider &7Li variation and overall lower values falling in the ranges of granulite and eclogite. The
Li isotopic compositions of the dunite and wehrlite cumulates fall between OIB and arc fields, supporting the subduction
origin of these ultramafic cumulates and their arc-like parental magmas. Therefore, the Pozanti-Karsanti ophiolite records
various melt penetration agents during its formation and evolution. The melts display progressive compositional
variations mainly between OIB and immature and mature oceanic island arc magmatism, pointing to their correlation
with subduction initiation. The distinctive Li isotopic compositions among the Pozanti-Karsanti, Luobusa and Trinity
ophiolites suggest that the generation and compositions of penetrating melts in oceanic lithosphere and subsequent
formation of chromite deposits were strongly controlled by tectonic settings. In turn, Li isotope systematics can be used
as an indicator of tectonic setting and mineralization of ophiolites.

Keywords: Li isotopes, ophiolite, olivine, chromite, subduction initiation
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]Kapadokya Bolgesinin Bati Kesiminde Yer Alan Geng Bazaltlarin Kaynak
Ozellikleri: Peridotit-Piroksenit kaynak etkilegimi

Biltan Kirkctoglu, Tekin Yrdr

Hacettepe Universitesi, Jeoloji Miihendisligi B&limii, Ankara, Tirkiye
(biltan@hacettepe.edu.tr)

Kapadokya bolgesinde orta Miyosen—Kuvaterner araliginda yogun magmatik faaliyet gerceklesmistir. Bolgede bulunan
bazaltik bilesimli kayaclar icinde, en genc¢ lav Grlnleri Kapadokya bélgesinin bati tarafinda bulunmaktadir. Onceki
calismalar, bolgedeki volkanik kayaglarin jeokimyasal 6zellikleri Gzerinde yogunlasmis olsa da, bu lav Grinlerini olusturan
eriyiklerin tredigi manto kaynaklari derinlemesine incelenmemistir.

Bazaltik kayaglar galisma alaninda 2 bélgede bulunurlar. Karaburna bazaltik kayaglari Salanda Fayi boyunca ve 2 segmenti
arasinda, genis alanlara yayilan Gllsehir bazaltik kayaglari ise Kizilirmak Fayi’'nin gliney kesiminde yer alirlar. Bazaltik
bilesimli kayaglar (Karaburna bazaltlarindaki Rb  fakirlesmesi harig) benzer LIL element dagilim deseni sunarlar ve
Karaburna érneklerinde gozlenen HFS element zenginlesmesi ile birbirinden ayrilirlar.

Karaburna ve Gllsehir bazaltlari dustik Nb/La (sirasiyla 0.45-0.5 ve 0.35-0.42), Nb/Th (sirasiyla 2.75-4.6 ve 1.26-1.68),
yuksek Ba/Nb (sirasiyla 22-32 ve 38-43) degerleri ve sirasiyla 0.33-0.93 ve 0.45-0.61 arasinda degisen Zr/Ba oranlari ile
temsil edilirler. Bu verilere ek olarak, Karaburna bazaltitk kayaglari, Gilsehir 6rneklerine gore yiksek Nb/U (12.11-18) ve
dustk Ba/La (10.04-14.90) ve Th/La (0.09-0.16) oranlarina sahiptirler.

Son yillarda gerceklestirilen calismalarda, Zn/Fe orani peridotit (<12) ve piroksenit (13-20) kaynak bilesenlerinden tireyen
magmalarin birbirlerinden ayrilmasinda kullaniimaktadir. Calisma bdlgesindeki bazaltik kayaglarin Zn/Fe orani 7-10
arasinda degismekte ve peridotit kaynak bileseninden tlredigi gostermektedir. Buna karsin, Kapadokya bdlgesinde
yeralan diger monojenetik ¢ikis merkezleri ve strato-volkanlarin bazaltik Grinlerinin olusumunda ise bu 2 kaynak bileseni
arasinda bir etkilesim ve gecis oldugu distnilmektedir. Bu verilere ek olarak, nadir toprak elementler kullanilarak
olusturulan kismi ergime modellemesi bazaltik kayaglarin spinel peridotit kaynak bileseninden disik dereceli kismi
ergime (%3-5) ile olustuguna isaret etmektedir. Bu durum orneklerin Tb/Yb) (<1.8) orani ile desteklenmektedir.

Bazaltik kayaglarda gézlemlenen bu bilesimsel farkliliklar 2 farkl gelisim seklini dusindtirmektedir. Astenosferden tireyen
magmanin gelisimi sirasinda énemli oranda kita kabugundan malzeme almasi (HFS/REE ve HFS/LIL element oranlari bu
sureci desteklemektdir) ile bu jeokimyasal farkliliklar olusabilegi gibi, kaynak bileseninin niteliginde zaman igerisinde
gelisebilecek degisim ve/veya kaynaklar arasi etkilesim surecglerinin de bu farklilasmaya neden olabilecegi

distnulmektedir.

Anahtar Kelimeler: Bazalt, iz elementler, spinel peridotit, Orta Anadolu
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Source Constraints for the Young Basalts from the Westhern Part of
Cappadocia: Contributions from Peridotite-Pyroxenite Source Interactions
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Well-known extensive magmatic activities developped since middle Miocene to Quaternary in all over the
Cappadocian region. Among of all the basaltic rocks, the most recent products are situated in the westhern part of
Cappadocian region. Although the previous studies focused on the geochemical characteristics of these rocks, the
mantle sources, from which these basaltic rocks were derived, have not been investigated in depth so far.

Basaltic rocks are found mainly in 2 locations. Karaburna basaltic rocks are lied along and also between the 2 segments
of Salanda Fault, and the extensive flow of Gulsehir lavas are found at the south of Kizilirmak Fault. These rocks have
similar LIL (except Rb depletion in Karaburna basaltic rocks) elements patterns and distinguished from each other with
the enriched HFS element signature observed in Karaburna samples.

Karaburna and Gulsehir basalts are represented by low Nb/La (0.45-0.5 and 0.35-0.42, respectively), Nb/Th (2.75-4.6
and 1.26-1.68, respectively), high Ba/Nb (22-32 and 38-43, respectively) values and Zr/Ba ratios of basaltic rocks from
both of the locations range between 0.33-0.93 and 0.45- 0.61, respectively. Moreover, Karaburna basaltic rocks have
relatively high Nb/U (12.11-18) and low Ba/La (10.04-14.90), Th/La (0.09-0.16) ratios compared to Gilsehir samples.

Recent studies focused on Zn/Fe ratios indicating the source constraints for the magmas generated from the
asthenospheric source(s). Zn/Fe ratio displays the separation between the peridotite-derived (Zn/Fe <12) and
pyroxenite-derived (13-20) melts. Both of the locations have Zn/Fe ratios ranging between 7-10 expressing the
generation from peridotite—derived melts whereas the rest of the other volcanic monogenetic vents and strato-
volcanoes show extensive transition between these sources. Furthermore, the melting model based on the REE ratios
reveal that of all the basaltic rocks were derived from the spinel- peridotite source with 3-5 % degrees of melting. This
was also supported by Tb/Yb) (<1.8) ratios.

These geochemical features suggest that compositional differences observed in basaltic rocks were originated either
from the asthenosphere-derived melts contaminated by crustal materials which is represented by HFS/REE and
HFS/LIL element ratios, or change in the nature of the source in time.

Keywords: Basalt, trace elements, spinel peridotite, Central Anatolia
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Bitlis Kenet Kusag icerisinde Gézlenen Kuvaterner Yagl Bazanitik Catak (Van)
Volkanitlerinin Jeolojik ve Jeokimyasal Ozellikleri
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Arap ve Avrasya plakalari arasinda meydana gelen carpisma Orta-Miyosenden itibaren Dogu Anadolu Bolgesi'nin
yukselmesine ve yogun volkanik aktiviteye maruz kalmasina sebep olmustur. Van’in Catak ilgesinde yer alan volkanikler,
carpisma sonrasl volkanizmanin en nadir gorilen Uyelerinden biri olup K-G yonli agilma gatlagi boyunca ylzeye ulasmis
olan bazanitik lavlarla temsil edilirler. Bitlis Masifi kayaglarini keserek ylzeylenen bazanitlerden yapilan K-Ar radyometrik
yaslandirmalarindan 0.66 ve 0.63 milyon vyillik yaslar elde edilmistir. Volkanizma ince taneli skorya geri dismeleri ile
baglamis boyutlari artan skoryalar ve bunlara eslik eden volkanik bombalarla devam etmistir. Bazanitik lavlar ise
volkanizmanin son drlnleri olup arazide situnsal yapilar sunarlar. Lavlar genellikle ince taneli olup olivin, klinopiroksen
fenokristalleri ile olivin, klinopiroksen, Ti manyetit, nefelin, Cr spinel igeren bir matriksten olusmustur. Olivinler yari
ozsekilli ve 6zsekilli taneler seklindedir ve Foys.go arasinda degisen forsterit oranlarina sahiptir. Klinopiroksenler kalsik
karakterde olup Wo0a7-52 Enza-a2Fsi10.15 icerikleri ile belirgindirler. Nefelinler ise matriksi olusturan mikro kristaller arasinda
aradolgu seklinde bulunmaktadir. EC-AFC modellemesi lavlarin yerylziine ulasincaya kadar %2 oraninda Ust kabugu
karakterize eden litolojiler tarafindan kirletildigini, iz element jeokimyasi ve Sr-Nd izotop bilesimleri ise bazanitlerin
zenginlesmis bir manto kaynagindan turediklerini ortaya koymustur. Major element icerikleri kullanilarak yapilan
termobarometrik hesaplamalar Catak volkanitlerinin Dogu Anadolu’da ylzeylenen diger carpisma sonrasi volkanitlere
gore daha derin kokenli bir manto kaynagindan itibaren tiremis oldugunu gostermistir. Buna paralel olarak La/Yb-Tb/Yb
oranlari kullanilarak olusturulan kismi ergime modellemesi, bazanitik magmanin astenosferik mantonun dusik dereceli
(<%1) kismi ergimesi sonucunda olustuguna isaret etmektedir.

Anahtar Kelimeler: Bazanit, Catak, Dogu Anadolu, jeokimya
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]Geological and Geochemical Features of the Quaternary Basanitic GCatak (Van)
Volcanics within the Bitlis Suture Zone

Cagri Mercan?, Yavuz Ozdemir?, Vural Oyan?

IMardin Artuklu Universitesi, Dogal Yapi Taglari Teknolojisi Programi, Mardin, Turkey
2Van Yizinci Yil Universitesi, Jeoloji Miihendisligi Balimii, Van, Turkey
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The collision between Arabian and Eurasian plates since about Middle Miocene has resulted in rising and intense
volcanic activity in Eastern Anatolian region. The volcanics exposed around the Catak village have reached the surface
through tensional fissures and are basanitic in composition which are rarely observed within the collision related
volcanics in the region. They cross cut the rocks of Bitlis Massif during their en route to the surface and have K-Ar
radiometric ages ranging between 0.66 and 0.63 Ma. Volcanism was initiated with fine grained scoria falls and
continued with coarse grained scoria falls and bombs. The columnar basanitic lava flows are the final products of the
volcanism. The basanites are generally fine-grained with phenocrysts of olivine+clinopyroxene. The groundmass is
typically of clinopyroxene, olivine, Ti magnetite, Cr spinel and nepheline. The olivine phenocrysts are subhedral to
euhedral with Forsterite contents of Fozs.g3. Clinopyroxenes are highly calcic and show modest variations in Wo47.s,-
ENnss-42-Fs10.15. Nephelines occur as minor minerals within the networks of other groundmass minerals. EC-AFC
modeling indicates that assimilation of crustal lithologies have minor effect (*%2) on the evolutionary stages of
basanitic rocks. Trace element geochemistry and Sr-Nd isotopic compositions point to an enriched mantle as the
source of the volcanics. Thermobarometric calculations using the major elemet data of basanites together with other
collision related volcanic rocks of Eastern Anatolia suggest that Catak volcanics were derived from a deeper mantle
source than the others. Additionally melting models using La/Yb-Tb/Yb ratios revealed that Catak basanites derived
from low grade melting of (<%1) astenospheric mantle source.

Keywords: Basanite, Catak, Eastern Anatolia, geochemistry
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Dogu Pontidler Orojenik Kusagi Guneyinde (KD, Turkiye) Mesudiye (Ordu)
Yéresinde Yer Alan Miyosen Yasl Bazaltik Kayaglarin Mineral Kimyasi ve
Petrokimyasal Ozellikleri

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

1Giimishane Universitesi Maden Miihendisligi Bélimi, Giimiishane, Tirkiye

2Karadeniz Teknik Universitesi, Jeoloji Miihendisligi B6Iuma, Trabzon, Tirkiye

3Gumughane Universitesi, Jeoloji Miihendisligi Bélim, Glimishane, Tirkiye
(cemyucel@gumushane.edu.tr)

Bu c¢alismada, Dogu Pontidler’in glineyinde dar bir alanda ylzeylenen Miyosen yash bazaltik volkanik kayaglarin ana ve iz
element igerikleri ile mineral kimyasi verileri rapor edilmistir. Petrografik olarak, incelenen volkanik kayaglar mikrolitik
porfirik ve fliidal doku sergilemekte olup, olivin, piroksen, feldispat ve Fe-Ti oksit icermektedir. incelenen bazaltik
kayaclar, alkali karakterde olup, orta ve yiksek-K icerigine sahiptirler. Toplam alkali-silis diyagramina gére, incelenen
bazaltik kayaclar; traki-bazalt ve bazaltik traki-andezit olarak siniflandiriimistir. Mineral kimyasi ¢alismalari, olivinlerin Fogs
ve Foge arasinda degisen bilesimde olduklarini gdstermektedir. Piroksenler; ojit, diyopsit ve klinoenstatit olup, sirasiyla
Wo4sEnsgFsi7 ile WosiEns Fsig (Mghtt= 0.64-0.85), WossEnsiFsip ile WosgsEnasFsio (Mgt= 0.79-0.83) ve WoiEnysFsys ile
Wo,En71Fsy7 (Mg#, 0.71-0.84) arasinda degisen bilesimler sergilerler. Feldispatlar; genellikle genis bir aralikta degisen
bilesimlere (andezin-anortit ve sanidin) sahiptirler. Plajiyoklas fenokristalleri, ayrica oldukga zayif normal ve ters bilesimsel
zonlanma gosterirler. incelenen kayaclardaki Fe-Ti oksitler ise genellikle manyetit ve titanomanyetit bilesimindedir. ilksel
mantoya normalize iz element degisim diyagramlari, blyuk iyon yaricaph litofil elementler (Sr, K, Rb, Ba), Th ve Ce
bakimindan zenginlesme, Zr, Y, Nb, Ta ve Ti bakimindan ise oldukga sinirli miktarda fakirlesme ile karakterize edilen
okyanus adasi bazaltlar’na benzer zenginlesmeyi isaret ederler. incelenen volkanik kayaclarin kondrite normalize nadir
toprak element dagilimlar, orta derece zenginlesmeye (LaN/LuN=7.61-11.04) isaret etmektedir. Onemli bir Eu
anomalisinin bulunmamasi (Eu/Eu*=0.89-1.07), incelenen bazaltik kayaclarin gelisiminde plajiyoklas ayrimlasmasinin

kayda deger bir yere sahip olmadigini géstermektedir.

Anahtar Kelimeler: Dogu Pontidler, mineral kimyasi, petrokimya, bazalt, petroloji

Bu ¢alisma 115Y162 nolu TUBITAK projesi tarafindan desteklenmistir

25




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

Mineral Chemistry and Petrochemical Features of the Mesudiye (Ordu) Area
Miocene Aged Bazaltik Rocks in Southern Part of the Eastern Pontides
Orogenic Belt (NE, Turkey)

Cem Yiicel*, Mehmet Arslan?, irfan Temizel?, Emel Abdioglu Yazar?, Abdullah Kaygusuz®
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In this study, the new major and trace element abundances and mineral chemistry data of Miocene aged basaltic lava
flows outcropping in limited areas in the south of the Eastern Pontides were reported. Petrographic observations
reveal that the studied basaltic rocks contain olivine, pyroxene, plagioclase, and Fe-Ti oxides with microlithic
phorphyric and fluidal textures. The studied basaltic rocks have alkaline affinities, and medium to high-K contents.
According to total alkalis vs. silica diagram, the basaltic lavas are classified as trachy-basalt and basaltic trachy-
andesite. Mineral chemistry studies show that olivines have a compositional range from Foes to Fogs. Pyroxenes are
augite, diopsite and clinoenstatite in composition, varying from WoysEnssgFsi7 to Wos1EnsyFsig with Mg-number 0.64-
0.85, from WossEns;Fsip to Wo44ENgaFsiz with Mg-number 0.79-0.83 and from Wo1EnsFszs to WozEnziFs,7 with Mg-
number 0.71-0.84, respectively. Feldspars generally exhibit wide range of compositions (andesine to anorthite and
sanidine). Besides, phenocrysts of plagioclase generally show weak normal and reverse compositional zoning. Fe-Ti
oxides in all studied rocks are generally magnetite and titanomagnetite in compositions. Primitive mantle-normalized
trace element patterns indicate enrichment in large-ion lithophile elements (Sr, K, Rb, Ba), Th and Ce, and limited
depletionin Zr, Y, Nb, Ta and Ti contents suggesting a fingerprint of ocean i1sland basalt-like enrichment. The chondrite
normalized rare earth element patterns of the studied basaltic rocks display moderately enrichment (LaN/LuN=7.61-
11.04). The lack of important Eu anomaly (Eu/Eu*=0.89-1.07) indicate that fractionation of plagioclase is not
significant during the evolution of the studied rocks.

Keywords: Eastern Pontides, mineral chemistry, petrochemistry, basalt, petrology
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]Early Permian Intrusions of the Alai Range: Understanding Tectonic Settings of
Hercynian Post-Collisional Magmatism in the South Tien Shan, Kyrgyzstan
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We present bulk rock major-trace elements and Sr—Nd—Pb—Hf isotope data as well as the results of single grain U-Pb
zircon dating for ten granitoidic samples and alkaline intrusions of the Alai segment of Kyrgyz South Tien Shan (STS). The
intrusions comprise four geochemically-contrasting suites, including: (1) I-type granites, (2) shoshonitic granitoids, (3)
peraluminous granitoids including S-type leucogranites and (4) alkaline rocks and carbonatites. Tectonic position of the
intrusions and new geochronological data indicate that these diverse magmatic rocks of the Alai segment formed
coevally in a post-collisional setting. Five zircon U-Pb ages obtained from the Alai granitoids are in the range of ~287-281
Ma and well define the main post-collisional magmatic pulse at 290-280 Ma, which is similar to the age of post-collisional
intrusions elsewhere in the STS. An age of 287+4 Ma, obtained for peraluminous granodiorite of the Liayliak massif,
emplaced within the amphibolite-facies metamorphic rocks of the Zeravshan-Alai block, is indistinguishable from ca. 290
Ma age of peraluminous granitoids emplaced coevally with the Barrovian-type metamorphic rocks from the Garm block.
The Sr-Nd-Pb-Hf isotopic compositions of the studied intrusions are consistent with the reworking of crustal material with
1.6—1.1 Ga average crustal residence times, indicating the formation of the Alai segment on a continental basement with
Mesoproterozoic or older crust. The pattern of post-collisional magmatism in the Alai segment, characterized by
emplacement of I-type and shoshoninitic granitoids in combination with coeval Barrovian-type metamorphism, is typical
for the fossilized active margins and is markedly different from the pattern of post-collisional magmatism in the adjacent
Kokshaal segment of the STS with predominant A-type granitoids that formed on a passive margin of the Tarim Craton.
We suggest that during the middle-late Carboniferous the Alai segment probably comprised a microcontinent with
Precambrian basement located between the Turkestan Ocean to the north and an inferred short-lived basin to the south,
where the evidence of supra-subduction magmatism was largely destroyed by subduction erosion or other tectonic
processes. In this scenario the formation of the alkaline intrusions and carbonatites at post-collisional stage can be
explained by interaction of ascending asthenospheric material with the lithospheric keel of the Alai microcontinent.

Keywords: Tien Shan (Tianshan), postcollisional intrusions, zircon ages, Sr—Nd—Pb—Hf isotopes
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]Biga Yarimadasindaki (Kuzeybati Turkiye) Kazdag Metaofiyoliti’'nde ilk Defa
Tanimlanan Granatli Amfibolitlerin ve Migmatitik Amfibolitlerin Petrografik
Ozellikleri ve Onemi

Ender Sarifakioglu?, Mustafa Sevin?, Yildirim Dilek?, Andreas Méller®
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2Miami Universitesi, Oxford, OH, ABD
3Kansas Universitesi, Lawrence, KS, ABD
(ender.sarifakioglu@mta.gov.tr)
Edremit Korfezi'nin (Balikesir) kuzeyinde yer alan Kazdag metaofiyoliti, Pontidlerin bati kesiminde yer alir. Sakarya
Zonu’'nun Variskan temelini olusturan ve bir antiklinoryum yapisi sunan Kazdag Masifinin ylksek dereceli metamorfik
kayaclari ile tektonik dokanakli olarak bulunur.

Kazdag Metaofiyoliti'ne ait metaperidotitler, st manto tektonitleri ile manto gegis zonu peridotitlerini temsil ederken,
okyanusal kabugu temsil eden gabrolarin amfibolit fasiyesinde metamorfizmaya maruz kaldigi anlasiimistir. Kazdag
Metaofiyoliti'ne ait metagabro ve amfibolitlerin yani sira, bu ¢alismada ilk kez, amfibolit fasiyesine iliskin granatl
amfibolit ve migmatitik amfibolit tanimlanmistir.

Granath amfibolitler, nematoblastik doku sunarlar. Baslica yesil hornblend, granat (almandin) kristalleri ve az miktarda
kuvarsofelsik mineralleri icerir. Tali mineraller olarak, manyetit, ilmenit ve rutil bulunur. Migmatitik amfibolitlerde farkli
migmatitik yapilar gézlenmistir. Kismi ergimenin baslangicini isaret eden metateksitik amfibolitlerde yerinde olusmus,
kuglk felsik kristaller gozlenmistir. Banth migmatitik amfibolitlerin gézlenmesi, kismi ergimenin devam ettigine isaret
etmektedir. Nematogranoblastik doku sunan yiksek dereceli bantli migmatitlerde, paleosomlar amfibol
minerallerinden ve kalinti klinopiroksen kristallerinden olusurken, agik renkli minerallerden (kuvars, plajiyoklas) olusan
neosom seviyeleri, ince (birkagc mm), kesikli, sistoziteye paralel dizensiz bantlar seklindedir. Neosomlar, bazen
dolambacli kivrimlar seklinde izlenir ve ptigmatik yapilari olusturur. GozlG yapi sunan migmatitik amfibolitlerde ise
neosom seviyeleri ile paleosom seviyeleri kivrimli ve karisiktir. Kayagta yer yer koyu minerallerin (amfibol) olusturdugu
bélimler (gozler) gozlenir.

Onceki arastirmacilar, Kazdag Masifine ait yilksek dereceli metamorfitler (gnays, migmatit) icin sicaklik—basing kosullari
olarak 660-690 °C ve 5-10 kbar onermistir. Bu kosullar, kismi ergimenin (anateksi) basladigini isaret etmektedir.
Metagabro ve amfibolitler, MORB— ve IAT-benzeri jeokimyasal &zellikler sunar. Oncel ¢alismalarda, metamorfik
kayalardan elde edilen U-Pb zirkon ve 4%Ar / 3°Ar amfibol yaglari olarak, sirasiyla, Ge¢ Prekambriyen—Erken Kambriyen,
Karbonifer, Geg Triyas, Geg Kretase ve Oligosen yaslari elde edilmistir. Bu ¢alisma kapsaminda metagabrolardan elde
edilen U-Pb zirkon radyometrik yas verileri ~52 My ve ~73 My olarak iki yas konaginda kristalizasyonun gergeklestigini
gostermektedir.

Pontidlerin gecirdigi jeotektonik sireg icerisinde, Kazdag Masifi'nin kitasal ve okyanusal kokenli kayaglarin maruz
kaldigi metamorfizma asamalarn goz oOnlnde tutularak elde edilen radyometrik yaslarin degerlendirilmesi
gerekmektedir.

Anahtar Kelimeler: Pontidler, Kazdag Masifi, metaofiyolit, amfibolit, migmatit
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]Signiﬁcance and Petrographic Features of the Garnet Amphibolite and
Migmatitic Amphibolite Identified for the First Time in the Kazdagi
Metaophiolite, Biga Peninsula, Northwestern Turkey
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The Kazdag metaophiolite is located in the north of Edremit Bay (Balikesir city) in the western Pontides. It is in tectonic
contact with the high grade metamorphic rocks of the Kazdag Massif, which is an anticline that constitutes the
Variscan basement of the Sakarya Zone.

Metaperidotites belonging to the Kazdag Metaophiolite represent upper mantle tectonites and part of a mantle
transition zone whereas the gabbros represent the oceanic crust that experienced to amphibolite facies
metamorphism. Besides the previously known metagabbros and amphibolites belonging to the Kazdag Metaophiolite,
this study describes amphibolite facies garnet amphibolites and migmatitic amphibolites for the first time.

The garnet amphibolites display nematoblastic texture. They consist mainly of green hornblende and garnet
(almandine) crystals, and minor quartzofeldspathic minerals. Accessory minerals are magnetite, ilmenite and rutile. In
migmatitic amphibolites, different migmatitic structures have been observed. Small felsic crystals, formed in situ, have
been observed in metatexitic amphibolites indicating initial partial melting. The banding of the migmatitic
amphibolites suggests that partial melting continued. In the high—grade banded migmatites showing
nematogranoblastic texture, the paleosomes are composed mainly of amphibole and residual clinopyroxene crystals,
while the neosomes are dominated by light colored minerals (quartz, plagioclase) and are found as thin (several mm),
discontinuous, and irregular bands, aligned parallel to the schistosity. Neosomes are sometimes seen as tortuous folds
and form ptigmatic structures. In the migmatitic amphibolites displaying an augen—structure, neosome and
paleosome layers are folded and mixed. Dark minerals (amphibole) have partly formed an augen-structure.

The pressure—temperature conditions of the high-grade metamorphic rocks (gneiss, migmatite) have been calculated
as 660-690 °C and 5-10 kbar by former investigators. These conditions mark the beginning of partial melting
(anatexis). Metagabbro and ampbhibolites display MORB- and IAT-like geochemical features. Various Late
Precambrian—Early Cambrian, Carboniferous, Late Triassic, Late Cretaceous and Oligocene ages have been obtained
from metamorphic rocks by U—Pb zircon and 4°Ar / 3%Ar amphibole dating without consensus about their
interpretation. Our U—Pb zircon age data from metagabbros shows two crystallization peaks as ~52 Ma and ~73 Ma.

We suggest that precise radiometric age data of Kazdagl metagabbros are needed, and should be evaluated with
previous and new studies to better understand the tectono—metamorphic events in the region.

Keywords: Pontides, Kazdag Massif, metaophiolie, amphibolite, migmatite
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]Karllova Uglii Eklemi (Dogu Anadolu Bélgesi) Volkanizmasina iligkin Petrolojik
Bulgular: Sikismalidan Genislemeli Tektonik Rejime Gegiste Manto-Kabuk
Etkilesimi
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Dogu Anadolu bélgesi; Anadolu-iran platosunun bir parcasi olarak Arap ve Avrasya tektonik birliklerinin arasinda
gerceklesen yitim ve ¢arpisma streglerinin etkisiyle kalinlasan bir kabuk Gzerinde yukselmis, Miyosen’den itibaren yogun
orojenik magmatizma ve kitasal 6lgekteki fay sistemlerinin gelisimleri ile sekillenmistir.

Bu ¢alismada Dogu Anadolu neotektonik déneminde énemli bir yere sahip olan Karliova tgla eklemi gevresinde, orojenik-
postorojenik tektonik rejim gecisini temsil eden volkanizma, toplam kaya kimyasi, Sr-Nd-Pb izotop ve radyometrik yas
bulgulari ile ele alinmistir. Karliova-Varto volkanikleri, volkanlarin ertpsiyon dénemleri ve tektonik konumlari esas
alinarak: Erken Evre (Solhan Grubu, ~5,4 my), Orta Evre (Ozeng-Mus Grubu, 3,6-2,6 my) ve Gec Evre (Bingdl Grubu < 2
my) olmak Uzere siniflanmistir.

Kabuk icerisinde derin yerlesmis (~20-30 km) magma odalarinda fraksiyonel kristallenmeye bagl olarak farklilasmis Erken
ve Orta Evre volkanikleri, bilesimsel olarak gesitlilik sergilerken (%SiO,: 45.7-70.1; %MgO: 0.2-7.2; %K,0: 0.6-5.4; %Na,0:
3.1-6.5), fistr ertpsiyonlari olarak gozlenen, evrimlesmis ergiyiklerin Griinleri olan Geg Evre volkanikleri, sodik alkalin
bazaltik karakterde olup (%SiO3: 46.4-55.8; %MgO: 2.6-5.2; %K,0: 0.8-2.3; %Na,0: 3.2-5.1), iz element igerikleri sinirli bir
aralikta degiskenlik gdstermektedir.

Tum evrelere ait 6rneklerin, manto kaynak alanina sediman katkisinin sinirlidir (Th/Ta: 2-7, Ce/Pb: 3-15 Th: 2-9 ppm). Nd
ve Sr izotoplari (eNd: +1.0 - +3.0) magmatizmanin kokeninin ¢ogunlukla tuketilmis kaynak alanlarca temsil eden bir
mantoyla benzestigini ortaya koymaktadir. Ancak eslik eden kursun izotop degerleri (2°6Pb/204Pb: 18.95 — 19.04), kaynak
alanin kismi ergimesi slreglerinde konvektif mantonun katilimina isaret etmektedir. Bu durum bolgede manyetotelltrik
verinin ortaya koydugu sig derinliklere (~40 km) sokulmus astenosferik manto bulgusu ile de értismektedir.

Karlova Uglu eklemi civarindaki volkanizmanin tetiklenmesi ile Anadolu plakasinin batiya kagis tektoniginin zamanlamasi
birbiriyle uyumludur. 6 My’dan itibaren,konvektif mantonun yukselimi ile genislemeli tektonik rejimin etkisi daha
derindeki magma rezervuarlari (~18 km) ile daha sig magma odalarindan (<8 km) itibaren magma ilerlemesinin yapisal
kontrolini ve nihayetinde yaygin volkanizmanin gelisimine sebep oldugu 6nerilmektedir.

Anahtar Kelimeler: Dogu Anadolu, Karliova, volkanizma, tektonizma, petroloji
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Eastern Anatolia is characterized by a thickened crust grown during a long lived subduction setting eventually evolved
to Arabia and Eurasia collision during Middle Miocene. As consequence of the continent-continent collision, an
uplifted plateau (known as Anatolian-Iranian Plateu developed, characterized by diffuse phases of igneous activity
with variable geochemical signatures.

We investigate the period of igneous activity corresponding to the switch from collisional to post-collisional tectonic
regime, with petrographic, mineral chemical, whole-rock and Sr-Nd-Pb isotopic analyses of Late Miocene-Pliocene
lavas from Karliova-Varto Province. The investigated samples are mostly lava flows grouped into three main types as
Solhan Group (Early Stage; ~5.4 Ma), Ozen¢-Mus Group (Middle Stage; 3-2 Ma) and Bingdl Group (Late Stage; < 2.0
Ma).

The compositions of sampled lavas from Early and Middle stages range widely, from alkali basalt to rhyolite (SiO; =
45.7-70.1 wt%; MgO = 0.2-7.2 wt%, K;0 = 0.6-5.4 wt%, Na,0 = 3.1-6.5 wt%), partially due to magma differentiation in
deep seated chambers (~20-30 km). On contrary, Late Stage lavas, those with a clear sodic alkaline basaltic
composition (SiO; = 46.4-55.8 wt%; MgO = 2.6-5.2 wt%, K;0 = 0.8-2.3 wt%, Na,0 = 3.2-5.1 wt%) show a narrower
range of compositions than than those of of the previous stages.

Sediment contribution into the mantle source of Karliova volcanism is limited (Th/Ta = 2-7, Ce/Pb = 3-15 Th = 2-9
ppm), and the Nd (eNd from +1.0 to +3.0) and Sr (eSr = from -3.3 to 27.1) isotopic signature of the rocks resembles
depleted resorvoirs, while Pb isotope signature indicates the possible contribution of a convective mantle regardless
from eruptional period. This is supported by magnetotelluric data suggesting asthenospheric upwelling beneath
easthern Anatolia.

The initiation of volcanism and the timing of the extrusion tectonics of the Anatolian plate event is closely compatible
with each other. We propose that both the escape tectonics of the Anatolian plate, and the closely associated
extensional tectonics is likely caused by structural controlling of ascending of convective mantle, propagation of
magma are both fed by comparatively shallow magma chambers at depths of ~8 km, which, in turn, are fed by a
single, much larger and deeper reservoir at ~18 km depth.

Keywords: Eastern Anatolia, Karliova triple junction, volcanism, tectonism, petrology
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Biga Yarimadasi’nda (Kuzeybati Anadolu) Yer Alan Eklojitlerin Titani- Kuvars
Termobarometresi Kullanarak Basing-Sicaklik Evrimi

Firat Sengiin', Thomas Zack?

ICanakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi B&lim, Canakkale, Tirkiye
2Gothenburg Universitesi, Yer Bilimleri Bélimi, Gothenburg, isveg
(firatsengun@comu.edu.tr)

Alp-Himalaya orojenik sistemi igerisinde yaygin olarak gozlenen eklojitler Kuzeybati Anadolu’da Biga Yarimadasi'nin
sirasiyla bati ve gliney kesiminde yer alan Camlica metamorfitleri ve Cetmi Melanji igerisinde tektonik dilim/blok seklinde
yuzlek vermektedir. Camlica metamorfitleri yesilsist fasiyesinde metamorfizma gegirmis sist, fillit, mermer ve
metavolkanik kayalardan olusur. Buna karsin metamorfik olmayan Cetmi Melanji ise kirintili bir matriks igerisinde gesitli
tipte ve yasta bloklardan olusur. Eklojitler icerisinde gelisen yiiksek basing mineral toplulugu omfasit, granat, glokofan,
epidot, fengit ve kuvarsdan meydana gelmektedir. Rutil, sfen ve zirkon aksesuar minerallerdir. Eklojitlerin basing-sicaklik
kosullarinin saptanabilmesi amaciyla kuvarsin Ti icerigine gore gelistirilen kuvars termobarometresi (TitaniQ) Camlica ve
Cetmi eklojitlerine uygulanmistir. Kuvars igerisindeki Ti'un ¢6zunebilirliginin basing-sicakliga olan bagimhhgr rutil
icerisindeki  Zr'un basing-sicakliga olan bagimhlg ile birlestirildiginde kristalizasyon sicakhigi ve basinci
hesaplanabilmektedir. Buna gére Camlica Metamorfitlerindeki eklojitlerin igerisindeki kuvarsin Ti icerikleri 0.26 ile 0.91
ug/g arasinda degisirken rutil icerisindeki Zr icerikleri ise 26 ile 64 ug/g arasinda degisir. Buna karsin Cetmi Melanjindaki
eklojitlerin igerisindeki kuvarsin Ti icerigi 0.47 ile 2.19 pg/g arasindadir. Rutilin Zr igerigi ise 50 ile 150 ug/g arasinda
degismektedir. Ti ve Zr iceriklerine gére Camlica Metamorfitlerindeki eklojitler 5515 °C ve 21.5+0.3 kbar'da, Cetmi
Melanjindaki eklojitlerin ise 624+17 °C ve 22.6+1.6 kbar'da dengelenmistir. Titani-kuvars termobarometresi rutil
termometresiyle birlikte kullanildiginda klasik termometrelere oranla daha dogru ve anlamli basing-sicaklik degerleri
vermektedir.

Anahtar Kelimeler: Rutil, kuvars, eklojit, yiiksek basing metamorfizmasi, Biga Yarimadasi
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Pressure-Temperature Evolution of Eclogites in the Biga Peninsula (NW
Anatolia) Using TitaniQ Thermobarometry
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2Gothenburg Universitesi, Yer Bilimleri Bolim(, Gothenburg, Sweden
(firatsengun@comu.edu.tr)

Eclogites are common in the Alpine-Himalayan orogenic system and occur as tectonic slice/block on the Camlica
Metamorphics and Cetmi Melange located on western and southern part of the Biga Peninsula in NW Anatolia,
respectively. The Camlica metamorphic rocks are mainly made up of schist, phyllite, marble and metavolcanic rocks
and underwent greenschist-facies metamorphism. However, unmetamorphosed Cetmi melange is mainly composed
of various types of blocks within a detritic matrix. The high-P assemblages in eclogite consist of omphacite + garnet +
epidote + glaucophane + quartz + phengite. Typical accessory minerals are rutile, sphene and zircon. Ti-in-quartz
thermobarometer (TitaniQ) was applied to the eclogites from the Biga Peninsula in order to estimate the
metamorphic equilibration conditions. The P-T dependencies of Ti-in-quartz solubility can be combined with P-T
dependencies of Zr-in-rutile solubility to estimate pressure and temperature of crystallization. Titanium
concentrations in quartz from the Camlica metamorphic rocks range from 0.26 to 0.91 pg/g. Zirconium concentrations
in rutile range from 26 to 64 ug/g. However, Ti contents in quartz from the Cetmi Melange vary from 0.47 to 2.19
ug/g. Zr contents in rutile range between 50 and 150 pg/g. TitaniQ thermobarometer suggest that regional high-P
metamorphism with peak conditions are 5515 °C and 21.5+0.3 kbar in eclogite from the Camlica region and 624+17
°C and 22.6+1.6 kbar in eclogite from the Cetmi region. Ti-in-quartz thermobarometer gives precise pressure and
temperature estimates when combined with the Zr-in-rutile thermobarometry, which could be an advantage over
classical methods.

Keywords: Rutile, quartz, eclogite, high-pressure metamorphism, Biga Peninsula
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Kuzeybati Anadolu’da Getmi Melanj icerisindeki Yiiksek Basing Kayalarinin Rutil
iz Element Karakteristikleri ve Rutil Termometresi

Firat Sengiin®, Thomas Zack?, Glltekin Topuz3

ICanakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Bolim, Canakkale, Turkiye
2Gothenburg Universitesi, Yer Bilimleri Bélimi, Gothenburg, isveg
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Yiksek basing metamorfik kayalari Biga Yarimadasi’nin giiney kesiminde bulunan Cetmi Melanji igerisinde tektonik bir
dilim olarak bulunmaktadir. Cetmi Melanji icerisindeki ylksek basing kayalari eklojit ve bunlara eslik eden granat-mika
sistlerden olusmaktadir. Granat-mika sistler icerisindeki detritik rutillerin Cr ve Nb icerikleri sirasiyla 355-1026 ug/g ve
323-3319 pg/g arasinda degismektedir. Cr-Nb ayinm diyagrami detritik rutillerin % 85’inin  metapelitik kayalardan %
15’inin ise metamafik kayalardan tiredigini gostermektedir. Eklojitler icerisindeki rutillerin Cr ve Nb konsantrasyonlari
detritik rutillerden daha azdir. Cr icerikleri 269-1363 pg/g arasinda degisirken Nb icerikleri ise 63-444 ug/g arasindadir.
Granat-mika sistler igerisindeki metapelitik ve metamafik detritik rutillerin Nb/Ta oranlari sirasiyla 7-24 ve 11-25 arasinda
degisir. Detritik rutillerdeki Nb/Ta karakteristikleri granat-mika sistlerin kaynak kaya litolojisindeki degisimi yansitmaktadir.
Bununla birlikte eklojit icerisindeki rutillerin Nb/Ta oranlari 9 ila 22 arasinda degismektedir. Bu rutil taneleri subkondritik
Nb/Ta oranlariyla karakterize olmaktadir. Subkondritik Nb/Ta metamorfik su kaybetme sonrasinda agiga ¢ikan sulu
akiskanlardan itibaren rutil biydmesinin izlerini yansitmaktadir.

Detritik rutillerin ve eklojit igerisindeki rutillerin 2.3 GPa basingta sicakliklari sirasiyla 540-624 °C (ortalama 586 °C) ve 611-
659 °C (ortalama 630 °C) olarak hesaplanmistir. Hesaplanan olusum sicakliklari detritik rutillerin amfibolit-eklojit fasiyesi
metamorfik kayalarindan turedigini géstermektedir. Kazdag Masifi'nin amfibolit-fasiyesi kayalari Cetmi Melanjindaki
granat-mika sistlerin igerisindeki detritik rutillerin birincil kaynak kayasi olabilecek 6zelliklere sahiptir.

Anahtar Kelimeler: Rutil, kaynak kaya litolojisi, rutil termometresi, yiksek basing metamorfizmasi, KB Anadolu
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h‘race Element Characteristics and Zr-in-Rutile Thermometry of High-Pressure
Rocks from the Cetmi Melange in the NW Anatolia
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The high-pressure metamorphic rocks occur as tectonic slices within the Cetmi Melange located on the south of the
Biga Peninsula, which are composed of eclogite and associated garnet-mica schist. Cr and Nb contents in detrital rutile
from garnet-mica schist vary from 355 to 1026 pg/g and 323 and 3319 pg/g, respectively. According to the Cr-Nb
discrimination diagram, the results show that 85 % of the detrital rutiles derived from metapelitic and 15 % from
metamafic rocks. Cr and Nb concentrations in eclogites are lower than those in garnet-mica schist and range from 269
to 1363 ug/g and 63—444 ug/g respectively. Nb/Ta ratios of metapelitic and metamafic detrital rutiles fall between 7
to 24 and 11 to 25, respectively. Nb/Ta characteristics in detrital rutiles may reflect a change in source-rock lithology.
However, Nb/Ta ratios of rutiles in eclogite vary from 9 to 22. The rutile grains from eclogites are dominated by
subchondritic Nb/Ta ratios. It can be noted that subchondritic Nb/Ta may record rutile growth from local sinks of
aqueous fluids from metamorphic dehydration.

Temperatures calculated at P=2.3 GPa for detrital rutiles and rutiles in eclogite range from 540 °C to 624 °C with an
average of 586 °C and 611 °C to 659 °C with an average of 630 °C, respectively. The calculated formation
temperatures suggest that detrital rutiles were derived from amphibolite- and eclogite-facies metamorphic rocks.
Amphibolite-facies rocks of the Kazdag Massif could be the primary source rocks for the detrital rutiles in the garnet-
mica schist from the Cetmi Melange.

Keywords: Rutile, source-rock lithology, rutile thermometry, high-pressure metamorphism, NW Anatolia
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Carpisma Sonrasi Ortamda Alkali-Toleyitik Volkanizmadan Sosonitik
Volkanizmaya Gegis: Almus ve Yildizeli Orta Eosen Volkanikleri, KD Tirkiye

Goneng Goégmengil, Zekiye Karacik, S. Can Geng

Jeoloji Mithendisligi Bslimii, istanbul Teknik Universitesi, istanbul, Tiirkiye
(gocmengil@itu.edu.tr)

izmir-Ankara-Erzincan siitur zonu (IAESZ) ve cevresinde yer alan bolge Paleozoyikten-Erken Senozoyige kadar birbirlerini
takip eden dalma-batma ve garpisma sireglerini kaydetmis olup, bu zaman araliginda bolgede yer alan manto kaynak
alani farkli akiskan ve ergiyiklerce modifiye edilmistir. Erken Senozoyik (Geg¢ Paleosen-Erken Eosen) doneminde Pontidler
ve Orta-Anadolu Kristalen Kompleksi (OAKK), IAESZ boyunca carpismistir. Bu donemin ardindan Orta Eosen boyunca
bélgede yaygin olarak volkano-sedimanter birimler gelismistir. IAESZ'nun kuzey ve gliney kesiminde yer alan Almus ve
Yildizeli boélgeleri bu volkanik birimlerin yaygin olarak izlendigi, ¢arpisma sonrasi magmatizmanin gelisim asamalarini
belgeleyen kritik bir alandir.

Almus ve Yildizeli bolgelerinde yer alan orta Eosen volkaniklerinin ilk Grlnleri 44.4-44.8 My yash olup dort ana asamada
gelismislerdir. ilk seri alkali, nefelin normatif karakterli bazik lav triinlerinden olusurken (V1a), volkanizmanin devaminda
toleyitik, hipersten normatif karaktere degisen ortag volkanik kayalar baskin hale gelmektedir (V1b). Bu serinin ardindan
magma karisimi ve geri beslenme sonucunda toleyitik niteligin azaldigi bazik ve ortag volkanik seriler gelismistir (V2a). Bu
serilerin gelisiminin ardindan ise magma ergiyik zonunun son evri volkanik Uriinler (V2b), homojenlesen magma ergiyik
zonundan tlremis olup, volkanizmanin karakteri yeniden nefelin normatif karakterli ve bazik olmustur.

Her iki bolgede de bu serilerin ardindan gelisen sosonitik karakterli, ylksek potasyumlu trakitik volkanikler; dayklar ve
tikaglar halinde volkano-sedimanter istifleri kesmektedir (40- 42 My;V3). Sosonitik volkanizma genel olarak fraksiyonel
kristallenme ile gelismis olup, % 5-6 oraninda OAKK benzeri temel kayalarinin asimilasyonu ile petrolojik 6zelliklerini
kazanmistir. Geg evre sosonitik volkanizmasi ilk evrede gelisen magma ergiyik zonunun (V1-V2) gerilmeli tektonik
donemde yeniden aktive olmasinin Grinudar.

Anahtar Kelimeler: Carpisma sonrasi magmatizma, Orta Eosen, alkalen volkanizma, sosonitik volkanizma

36




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

T‘I’ransition from Alkaline/Tholeiitic to Shoshonitic Volcanism in a Post-
Collisional Setting: Almus and Yildizeli Volcanics, NE Turkey

Goneng Gogmengil, Zekiye Karacik, S. Can Geng

Jeoloji Mithendisligi Bslimii, istanbul Teknik Universitesi, istanbul, Turkey
(gocmengil@itu.edu.tr)

Between Paleozoic to Early Cenozoic time intervals; region along the izmir-Ankara-Erzincan suture zone
(IAESZ)documents successive subduction and collisional stages and the mantle source area along this region have
been modified by different fluids and melts. Pontides and Central Anatolian Crystalline Complex (CACC) collided during
the Early Cenozoic time (Late Paleocene-Early Eocene) along the IAESZ. After that period, widespread volcano-
sedimentary successions developed throughout the middle Eocene. Almus and Yildizeli which are situated at the
northern and southern part of the IAESZ are critical regions that host these volcanic units and documents the

processes operated during the post-collisional stage.

First products of the middle Eocene volcanics around the Almus and Yildizeli regions were generated by four different
period and ages between 44.4-44.8 Ma. First series are represented by alkaline nephenile normative basic lava
products (V1a); during the course of the volcanism tholeiitic and hypersthene normative, intermediate volcanics are
advanced (V1b). After that stage, due to magma mixing and replenishment; tholeiitic character diminishing during the
development of the basic to intermediated series (V2a). After the generation of these series; last volcanic units (V2b)
generated from homogenized magma mush and character of the volcanism turn again into nepheline normative and
basic character again.

After the generation of these series on both areas, high-potassium and shoshonitic trachytic dykes and plugs cut the
volcano-sedimentary successions (40-42 Ma, V3). Shoshonitic volcanism was mainly generated by fractional
crystallization and gain its petrological characteristics by % 5-6 assimilation of a basement units of the CACC. Late
stage shoshonitic volcanic units were generated by the re-activation of the first stage magma mush during the

extensional tectonic regime.

Keywords: Post-collisional magmatism, middle Eocene, alkaline volcanism, shoshonitic volcanism
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Karapinar-Karacadag Volkanitlerinin Petrografik ve Jeokimyasal Ozelliklerine
iliskin Yeni Gézlemler, Konya-Orta Anadolu
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Bu calismada Karapinar-Kutéren-Emirgazi (Konya) cevresinde yizeyleyen Neojen-Kuvaterner yasli volkanik kayalarin
petrografik ve jeokimyasal 6zellikleri sunulmaktadir. Calisma alanindaki lav akintisi/domlar ve bunlarin piroklastikleri ile
temsil edilen, ortag-asidik bilesime sahip Neojen yasl volkanik kayalar “Karacadag volkanitleri” olarak adlandiriimaktadir.
Diger taraftan, clruf konileri, lav akintilari ve maar piroklastikleri olarak ylzeyleyen Kuvaterner yasl mafik volkanitler
“Karapinar bazaltlan” olarak isimlendirilmektedir.

Karapinar bazaltlari olivin+klinopiroksenzplajiyoklas fenokristal toplulugu ile karakteristiktir. Diger taraftan, Karacadag
volkanitleri plajiyoklas+ amfibol+ biyotit+ orto/klinoprioksent olivin fenokristal mineralojisine sahiptir. incelenen
volkanitler yaygin olarak dengesizlik dokulari gostermektedir. Bunlar Karacadag volkanitlerinde plajiyoklaslarda zonlanma-
elek dokusu ve anklav olusumlari, Karapinar bazaltlarinda ise bunlara ilaveten kuvars-biyotit ksenokristallerinin varligidir.

TAS diyagraminda bazalt ve bazaltik andezit olarak siniflandirilan Karapinar bazaltlari gegisli (alkalen-subalkalen)
jeokimyasal karakter géstermektedir. Bazaltlar ne-normatif iken, bazaltik andezitler ol+hy veya Q-normatiftir. Karapinar
bazaltlari N-MORB-normalize uyumsuz iz element diyagramlarinda orojenik veya kitasal kabuktan kirlenmis magmalar igin
tipik olan LILE (Rb, Ba, Sr, K) zenginlesmesi, negatif Nb-Ta ve pozitif Pb anomalisi gostermektedir. Ayrica Karapinar
bazaltlari orta-derecede zenginlesmis LREE (Lan/Lun: 7.31-9.61) ve yatay HREE (Dyn/Ybn:1.14-1.24) desenleri
sergilemektedir. Bazaltlar Ce/Pb (~10) ve Nb/U (~12) oranlariyla OIB’den ziyade kabuk bilesimine yakinlik gostermektedir.
Diger taraftan andezit, nadiren dasit ve trakitten olusan Neojen Karacadag volkanitleri kalk-alkalen karaktere sahip olup,
Q-normatiftir. Karacadag volkanitleri Karapinar bazaltlarina benzer sekilde, orojenik volkanitler icin tipik olan uyumsuz iz
element ve REE desenleri sergilemektedir. ilk jeokimyasal ve petrografik bulgular Kuvaterner Karapinar bazaltlarinin,
Neojen Karacadag volkanitlerinden énemli 6lgtde kirlendigini géstermektedir.

Anahtar Kelimeler: Alkalen, bazalt, ciruf, jeokimya, ksenokristal, orojenik
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In this study, petrographic and geochemical features of Neogene-Quaternary volcanic rocks surrounding Karapinar-
Kutéren-Emirgazi (Konya) are presented. Neogene aged volcanic rocks with intermediate-acidic composition
represented by lava flows / domes and their pyroclastics are called "Karacadag volcanites". On the other hand,
Quaternary mafic volcanic rocks outcropped as scoria cones, lava flows and maar pyroclastics, are called "Karapinar
basalts".

Karapinar basalts are characterized by the olivine + clinopyroxene * plagioclase phenocrysts. On the other hand,
Karacadag volcanites have plagioclase + amphibole + biotite + ortho / clinopyroxene + olivine phenocrysts.
Investigated volcanites are commonly exhibit disequilibrium textures. These are; zoning-sieve texture in plagioclase
and enclave formation in Karacadag volcanic rocks, and in addition to this, the existence of quartz-biotite xenocrysts in
Karapinar basalts.

Classified as basalt and basaltic andesite in the TAS diagram, Karapinar basalts have transition (alkaline-subalkaline)
geochemical characteristics. While basalts are ne normative, basaltic andesites are ol+ hy or Q-normative. The
Karapinar basalts exhibit LILE (Rb, Ba, Sr, K) enrichment, negative Nb-Ta and positive Pb anomalies in N-MORB-
normalized incompatible trace element diagrams, which is typical for orogenic magmas or magmas contaminated by
continental crust. In addition, Karapinar basalts exhibit flat HREE (Dy/Ybn: 1.14-1.24) patterns and moderately
enrichment in LREE (La/Luy: 7.31-9.61). The Ce/Pb (~10) and Nb/U (~12) ratios of the basalts are similar to those of
continental crust rather than OIB. On the other hand, the Neogene Karacadag volcanites consisting of andesite, rarely
dacite and trachyte have calc-alkaline characteristics and are Q-normative. Similar to Karapinar basalts, Karacadag
volcanites exhibit incompatible trace elements and REE patterns, which is typical for orogenic volcanites. The first
geochemical and petrographic findings indicate that the Quaternary Karapinar basalts are significantly contaminated
by the Neogene Karacadag volcanites.

Keywords: Alkaline, basalt, geochemistry, orogenic, scoria, xenocrystal
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ic Anadolunun giiney ucunda, Karaman bélgesindeki Karadag Stratovolkani (KSV) bir cek-ayir basen ile sinirlanan
dogrultu-atimli fay ikilisi boyunca yuzeye ¢ikis yapmistir. KSV'nin eripsiyon Urtinleri egemen olarak adakitik andezit ve
dasit olup, az oranda absarokit ve sosonitlerden olusam mafik lavlardan olusur. Metaalimin ve kalk-alkalinden ytksek-K
kalk-alkalin adakitik andezit ve dasitlerde yiiksek hassasiyetli konvensiyonel K-Ar yaslandirilmasi yapilmis olup, yas verileri
Geg Pleistosen-Kuvaterner (825-45 By) periyodlarini vermistir. Jeokimyasal karakteristikler, yiksek Sr, Sr/Y oranlarini ve
Mg# ve disik Y ve HREE konsantrasyonlarini gostermekte olup, modern yitim yerlesimlerindeki adakit olusumu ile
analogdurlar. Yiksek K;0/Na>O oranlari ve evrimlesmis Sr-Nd-Pb isotopic bilesimleri, mafik bir alt kabukt orijinini isaret
etmektedir. Ancak, yuksek Mg# ve Cr ve Ni igerikleri, dengesiz ve sieve dokulari ve minerallerde ters ve dalgalanmali
zonlanmalar, adakitik dasit ve andezitlerin jenezinde, magma evrimlesmesi sirasinda magma karisim olaylarini ve kitaalti
litosferik manto eriyiklerinin katkisini isaretlemektedir. Tim datalar, kabuksal seviyenin derinliklerinde magma rezervuari
icinde mafik alt kabuktan tiremis adakitik eriyiklerle kitaalti litosferik mantodan (KALM) turemis eriyikler arasindaki
karigim orijinini gostermektedir. Kismi ergimeyi gerektiren termal enerji kitaigi yerlesimde gek-ayir havzalari sinirlayan
derin dogrultu-atimli faylara dogru yikselen astenosfer vasitasiyladir. Volkanik baca, cek-ayir bazenleri Ureten fay
sistemleri ile kontrol edilmektedir. Ozet olarak, bélgede Kuvaterner peryodu ig Anadoluda en giincel adakitik magmalarin
erupsiyon yaptigl yerlerde, ¢ek-ayir havza olusumuyla kontrol edilen transtansiyonel bir fazla karakteristikdir. Sonuglar
ayni zamanda 6nerirki, adakitik volkaniklerin jenerasyonu, karsilik gelen bir okyanusal dilimin yitimini veya alt kabugun
kopmasini gerektirmez, ancak kitaigi yerlesimin transtansiyonel bir fazini gerektirir.

Anahtar Kelimeler: Adakitik volkanikler, magmalarin karisimi, alt kitasal kabuk-eriyikleri, KALM-eriyikleri, ic Anadolu,
Turkiye
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Genesis of Adakitic Andesite and Dacites of Karadag Stratovolcano, Karaman,
Central Anatolia
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(hcoban@beu.edu.tr)

Karadag Stratovolcano (KSV) in Karaman region of southern border of Central Anatolia protruded to surface along
pairs of strike-slip faults bordering a pull-apart basin, and formed by three volcanic stages. The erupted products of
the KSV are dominantly adakitic andesite and dacite, with minor mafic lavas including absarokite and shoshonites. The
metaluminous and calc-alkaline to high-K calc-alkaline adakitic andesite and dacites have been dated by high precision
conventional K-Ar dating method, and ages gave Late Pleistocene — Quaternary (825 to 45 ka) periods. Geochemical
characteristics demonstrate extremely high Sr, Sr/Y ratios and Mg#, and low Y and HREE concentrations, analogous to
adakites forming in modern subduction settings. Their high K;O/Na,O ratios and evolved Sr-Nd-Pb isotopic
compositions indicate an origin from a mafic lower continental crust. However, their high Mg# and transition metal (Cr
and Ni) contents, disequilibrium and sieve textures, and reverse and oscillatory zoning in the mineral phases point to
mixing magmas during magma evolution and contribution of subcontinental lithospheric mantle (SCLM) melts to the
generation of the adakitic andesite and dacites. Overall data lead us to propose an origin by mixing between thickened
mafic lower crustal-derived adakitic melt and SCLM-derived mafic melt in a magma reservoir at depths of crustal level.
Thermal energy required for partial melting was induced by upwelling of the asthenosphere through deep strike-slip
faults bordering pull-apart basins in an intracontinental setting. The volcanic vent also appears to be controlled by
fault systems, generating the pull-apart basin. As summary, Quaternary period in the region is characterized by a
transtensional phase controlling pull-apart basin formation where the most recent adakitic magma erupted in Central
Anatolia. Our results suggest that the generation of the adakitic volcanics do not require contemporaneous
subduction of an oceanic slab or delamination of lower continental crust, only in a transtensional stage of

intracontinental setting.

Keywords: Adakitic volcanics, magma mixing, lower continental crustal-melts, SCLM melts, Central Anatolia, Turkey
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iscehisar (Afyon) Yéresinde Yiizeylenen Volkanik Kayaglarin Mineralojik,
Petrografik ve Jeokimyasal Ozellikleri

irem Aksoy, Yasar Kibici, Mehmet Demirbilek

Dumlupinar Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi B6lim{, 43020 Kiitahya, Tiirkiye
(irem.arat@dpu.edu.tr)

Bu calismada, Anatolid-Torid blokunun bir parcasi olan Afyon Zonu’nda bulunan Afyonkarahisar iline bagl iscehisar
ilcesi ve yakin cevresinde yizeyleyen Karakaya Volkanikleri’nin mineralojik-petrografik ve jeokimyasal ozellikleri
incelenmis, volkanizmanin kdkeni ve olusumunda etkili olan sureglere agiklik getirilmeye calisiimistir.

inceleme alaninin temelini Cobanlar sisti ve iscehisar Mermerleri olusturmaktadir. Bunun (izerinde ise Seydiler
ignimbriti uyumsuz olarak yer almaktadir. Karakaya Volkanitleri Seydiler ignimbritlerini tizerlemektedir. Geg Miyosen-
Erken Pliyosen yasli Gebeciler Formasyonu’na ait gakiltasi, kumtaslari ve yéredeki en geng birimi olan Kuvaterner yasli
allvyon tim birimleri uyumsuz olarak drtmektedir.

inceleme alanindaki volkanik Griinler, bazaltik trakiandezit, trakiandezit tiirii kayaglar ve riyolitik piroklastitlerden
olugmaktadir. Mineralojik—petrografik incelemeler sonucunda, kayaglarda yaygin olarak plajiyoklaz, piroksen, biyotit ve
opak mineral birliktelikleri saptanmistir. Mineral kimyasi calismalarina gore; olivin, sadece bazaltik trakiandezit
bilesimindeki kayaglarda gozlenirken, kuvars, riyolitik piroklastiklere ait orneklerde bulunmaktadir. Trakiandezit
bilesimindeki drneklerde plajiyoklazlar andezin, labrador ve bitovnit bilesiminde gozlenirken, klinopiroksenler diyopsit,
ojit bilesimindedir. Kayaglarda porfirik, hipokristalin porfirik, vitrofirik, glomeroporfirik ve trakitik dokular
gbzlenmektedir.

Jeokimyasal incelemeler sonucunda, bolgedeki volkanik kayaclarin bazaltik trakiandezit, trakiandezit, Seydiler
ignimbriti’nin ise riyolit bilesiminde olduklari ve hem alkali, hem de kalkalkali &zellik gésterdikleri belirlenmistir. Majér
ve iz elementlerin SiO2 ile olusturulan degisim diyagramlarindan elde edilen trendler, bu volkanik kayaglarin
olusumunda fraksiyonel kristallesme surecinin etkili oldugunu gostermektedir. Karakaya Volkanitleri’nin LIL element
(Ba,Rb, Sr ve LREE) iceriklerinin, HFS elementlerine (Nb, Hf, Ta, Zr,Ti) gore yiksekolmasi, Nb/La < 1.3 ve yiksek Th/Nb
(0,33-2,74) oranlari,, bolgedeki kayaglarin olusumunda fraksiyonel kristallesmenin yansira magma karisimi, dalma-
batma ve kabuksal kirlenme siireclerinin de etkili oldugu séylenebilir.

Anahtar Kelimeler: Karakaya, volkanit, mineraloji, jeokimya, petrojenez
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Mineralogical, Petrographical and Geochemical Characteristics of the
Volcanic Rocks in the iscehisar and Surrounding Area

irem Aksoy, Yasar Kibici, Mehmet Demirbilek

Department of Geological Engineering, Dumlupinar University, Kitahya 43020, Turkey
(irem.arat@dpu.edu.tr)

In this study, mineralogical-petrographical and geochemical characteristics of the Karakaya Volcanics of Iscehisar
region, which is a part of the Anatolide-Tauride Block, is located at the Afyon zone were examined and the origin and
processes which were effective in the formation of volcanism were tried to be clarified.

In the investigation area, the basement is represented by Cobanlar schists and Iscehisar marble which is overlain by
Seydiler Ignimbrites, occuring product of explosive volcanism. Karakaya Volcanics obduct uncomformably these units.
Late Miocene-Early Pliocene aged conglomerate and sandstone which belongs to Gebeciler Formation deposited in
stream-lacustrine environment and Quaternary aged alluvium unconformably overlie all former units.

Volcanic products are composed of trachybasalt, basaltic-trachyandesite and rhyolitic pyroclastics in study area.
Mineralogical and petrographical studies show that volcanic rocks consist predominantly of plagioclases, pyroxenes,
biotites and oxide minerals. According to mineral chemistry studies Olivine is observed only in rocks with basaltic
trachyandesite composition whereas quartz is observed in rhyolitic rocks. Plagioclases are observed as andesine,
labradorite and bytownite while clinopyroxenes are seen as diopsite, augite in samples of trachyandesitic composition.
The rocks show porphyritic, microlitic porphyritic, hypocrystalline porphyric, vitrophyric, glomeroporphyritic and
trachytic textures.

With the result of geochemical examinations, the volcanic rocks present in this region, are basaltic trachyandesite,
trachyandesite and rhyolite and show alkaline and calcalkaline characteristics. The trends given by major and trace
element versus SiO, diagrams indicate the effect of fractional crystallisation processes in the formation of these
volcanic rocks. Relatively high LIL elements (Ba, Rb, Sr and LRE) content relative to HFS elements (Nb, Hf, Ta, Zr,Ti),
Nb/La<1.3 and high Th/Nb (0.33-2.74) ratio indicate that not only the fractional crystallization processes but also
magma mixing, subduction and crustal contamination process was effective in the formation of Karakaya volcanic
rocks in the region.

Keywords: Karakaya, volcanics, mineralogy, geochemistry, petrogenesis
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Ordu (KD Turkiye) Yoresindeki Siyenitik Sokulumlarin U-Pb Zirkon
Yaslandirmasi ve Sr-Nd-Pb izotop Sistematikleri

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

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi B&Iimi, 61080 Trabzon, Tirkiye
2Giimughane Universitesi, Jeoloji Miihendisligi Bélim, 29000 Giimishane, Tirkiye
3Balikesir Universitesi, Jeoloji Mithendisligi B&lim, 10145 Balikesir, Tiirkiye
(itemizel@ktu.edu.tr)

Dogu Pontidlerde (KD Tirkiye) degisik yas, boyut ve bilesimlerde olan Geg Kretase yasl sokulumlar yaygin olarak
ylzeylenmektedir. Bunlardan, Ordu yoresindeki Direkli ve Yenikoy Tepe Plutonu olarak adlandirilan iki siyenitik kitle,
Geg Kretase yasli volkanik ve volkaniklastik kayaclar icerisine yerlesmistir. Bu kitleler, siyenit ve daha az oranda kuvars
siyenit bilesiminde olup, genelde taneli ve nadiren porfirik, poikilitik ve pertitik doku gésterirler. incelenen pliitonlar; K-
feldispat, plajiyoklas, kuvars, klinopiroksen, biyotit ve daha az oranda hornblend icermekte ve Fe-Ti oksit, apatit ve
zirkon bunlara eslik etmektedir. Petrokimyasal olarak, bu siyenitik sokulumlar, I-tipi, metalimin (A/CNK=1.04-1.15) ve
sosonitik karakterdedir. incelenen syenitik sokulumlarda LA-ICP-MS U-Pb zirkon yaslandirmasina gére elde edilen
yaslar 78.5-72 My arasinda degismektedir. incelenen sokulum kayaclarinin tiim-kayag ana oksit ve iz element degisim
diyagramlari; Direkli Plitonu kayaglarinda plajiyoklas + K-feldispat + klinopiroksen + hornblend + Fe-Ti oksit + apatit
ayrimlasmasina, Yenikdy Tepe Plitonu kayaglarinda ise sokulumlarda plajiyoklas + K-feldispat + biyotit + Fe-Ti oksit +
apatit ayrimlasmasina isaret etmektedir. incelenen sokulumlarin ilksel mantoya normalize edilmis iz element
dagihimlari; buylk iyon yarigapl litofil element, Th, Ce zenginlesmesi ve negative Nb ve Ti anomalisi gdstermekte olup,
bu kayaglarin petrojenezinde yitim ve/veya kabuk bilesenlerinin etkili oldugunu géstermektedir. Buna ilave olarak,
incelenen sokulumlarin kondrite normalize edilmis nadir toprak element diyagramlari, Direkli Plitonu igin
Lan/Lun=10.3-10.7 ve Yenikoy Tepe Plitonu igin Lan/Lun=14.2-21.6 ile temsil edilen goreceli olarak ¢ok az iki farkli ve
orta derecede zenginlesmis dagilim sunmaktadirlar. Ayrica, sokulumlarin kondrite normalize edilmis nadir toprak
element dagilimlarinda karakteristik olarak goézlenen konkav sekilli desen ve negatif Eu anomalisi, siyenitik
sokulumlarin gelisiminde K-feldispat + plajiyoklas ve klinopiroksen + horblend ayrimlasmasinin etkili olduguna isaret
etmektedir. Bu sokulum kayaclari 0.705368-0.706954 arasinda 87Sr/86Sr oranlarina, 0.512600-0.512672 arasinda
143Nd/14Nd oranlarina, +0.12 ila +0.82 arasinda degisen eNd, 24.7-53.2 arasinda degisen A8/4Pb ve 6.7-10.4 arasinda
degisen A7/4Pb degerlerine sahiptir. Elde edilen tim petrokimyasal veriler, Geg Kretase yasli siyenitik sokulumlarin bir
yay ortaminda olustuklari ve ana magmalarinin litosferik manto ve alt kabuktan tireyen ergiyiklerin karisimindan
tUredigini ve kabuk icerisindeki magma odalarinda farklilasarak yerlestiklerini isaret etmektedir.

Anahtar Kelimeler: U-Pb zirkon yaslandirmasi, Sr-Nd-Pb izotoplari, siyenit, Dogu Pontidler, Ordu
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U-Pb Zircon Dating and Sr-Nd-Pb Isotope Systematics of Syenitic Intrusions in
the Ordu Area (NE Turkey)

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

'Karadeniz Technical University, Department of Geological Engineering, 61080 Trabzon, Turkey
2Gumushane University, Department of Geological Engineering, 29000 Gimuishane, Turkey
3Balikesir University, Department of Geological Engineering, 10145 Balikesir, Turkey
(itemizel@ktu.edu.tr)

Late Cretaceous aged intrusions in Eastern Pontides (NE Turkey) are common in varying ages, sizes and compositions.
Of these, the studied syenitic bodies (namely Direkli and Yenikoy Tepe plutons in the Ordu area) intruded into Late
Cretaceous aged volcanics and volcanoclastics, and compositionally consist of syenite and less quartz-syenite with
mainly granular and rarely porphyric, poikilitic and perthitic textures. The studied plutons contain K-feldspar,
plagioclase, quartz, clinopyroxene, biotite and less hornblende, and Fe-Ti oxide, apatite, and zircon. Petrochemically,
these syenitic plutons show I-type, metaluminous (A/CNK=1.04-1.15) and shoshonitic features. LA-ICP-MS U-Pb zircon
dating on the syenitic intrusions yielded 78.5-72 Ma. In the studied intrusions, whole-rock major oxide and trace
element variations suggest fractionation of plagioclase + K-feldspar * clinopyroxene * hornblende + Fe-Ti oxide +
apatite in the Direkli Pluton whereas plagioclase + K-feldspar + biotite + Fe-Ti oxide + apatite in the Yenikdy Tepe
Pluton. Primitive mantle-normalized trace element patterns of the studied intrusions exhibit enrichment in large ion
lithophile element, Th, Ce and negative Nb and Ti anomalies, all of which suggest subduction and/or crustal
components in their petrogenesis. Besides, the chondrite-normalized rare earth element (REE) plots of the studied
plutons show slightly two different and moderately enriched patterns with Lan/Lun=10.3-10.7 for the Direkli pluton
and Lan/Lun= 6.8-11.7.6 for the Yenikoy Tepe pluton. Moreover, chondrite-normalized rare earth element plots of the
intrusions show characteristic concave-shaped patterns with negative Eu anomalies, all of which imply significant K-
feldspar + plagioclase and clinopyroxene + hornblende fractionations in their evolution of the syenitic plutons. The
intrusions have 87Sr/8Sr ratios (0.705368 to 0.706954), 43Nd/144Nd ratios (0.512600 to 0.512672), eNd values (+0.12
to +0.82), A8/4Pb (24.7-53.2) and A7/4Pb (6.7-10.4). All obtained petrochemical data suggest that the Late Cretaceous
syenitic plutons have formed in an arc setting, and parental magma(s) of syenitic plutons evolved from mixing of
lithospheric mantle and lower crust-derived melts, and evolved differently within crustal levels.

Keywords: U-Pb zircon dating, Sr-Nd-Pb isotopes, syenite, Eastern Pontides, Ordu
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]Manto Yiikselimine Bagli Granitoyidik Magma Olusumuna Bir Ornek: Topuk
Plitonu, KB Anadolu

Isil Nur Guraslan, Safak Altunkaynak
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(guraslan@itu.edu.tr)

KB Anadolu’daki Eosen magmatik kusaginin bir pargasi olan Topuk Granitoyidi Bursa ilinin kuzeyinde 170 km?lik bir
alanda yuzeylemektedir. Topuk Granitoyidi, metamorfik temel kayalari (mermerler ve sistler) ve Orhaneli Ofiyoliti’'nin
icine intruzif olarak yerlesmis, D-B yonelimli bir magmatik gévdedir. Topuk Granitoyidi egemen olarak granodiyorit
bilesimindedir ve holokristalin porfirik doku sergiler. Kenar zonlarinda monzodiyorit ve kuvars-diyorit bilesimli
magmatik mikrogranuler anklavlar icermektedir. Pliton yerlesimi sirasinda radyal ve gembersel kiriklar olusturmus ve
bu kiriklar boyunca pliton ile az cok es zamanli olarak hipabisal nitelikli mikrogranodiyorit ve granodiyorit porfiri dayk
ve stoklari yerlesmistir. Mikrogranodiyorit ve granodiyorit porfirler yer yer mikrografik-granofirik dokular sergiler.
Gerek ana pluton govdesi gerekse hipabisal kayalar aplit ve kuvars-porfir dayklari ile kesilmektedir. Jeokimyasal olarak,
Topuk Granitoyidi metalimino ve orta-ylksek potasyumlu I-tipi karakterli bir plitondur. Gerek pliuton gerekse
magmatik anklavlar kalkalkalen niteliklidir. ilksel mantoya gére normalize edilmis iz element desenleri, érneklerin
blyuk iyon vyari capl litofil elementlerce (LILE) ve hafif nadir toprak elementlerce zenginlestigini, Nb, Ti, Ta
elementlerinde ise negatif anomali olusturdugunu gostermektedir. Topuk Granitoyidi, anklavlar ve hipabisal kayalar
benzer araliklarda degisen 87Sr/86Sr (0.70592-0.70615), 143Nd/*4Nd (0.51255-0.51257) izotop degerleri sunmaktadir.
Bu verilere gore, Topuk Granitoyidi zenginlesmis litosferik manto kaynagindan tiiremis magmanin AFC suregleri ile
farklilagmasi sonucu olusmustur. Topuk Granitoyidi ve onun bir pargasi oldugu Eosen magmatik kusagi dilim
kopmasina bagh manto yikseliminin tetikledigi bir magmatizmayi temsil etmektedir.

Anahtar Kelimeler: KB Anadolu, Eosen, Topuk Granitoyidi, manto yikselimi, jeokimya, Sr-Nd izotoplari
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%n Example of Granitoidic Magma Generation Triggered via Mantle
Upwelling: Topuk Pluton, NW Anatolia
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One of the products of Eocene magmatism in NW Anatolia, Topuk Granitoid crops out in north of the Bursa, and
covers an area of approximately 170 km2. Topuk Granitoid is an E-W trending magmatic body intruded into
metamorphic basement rocks (marbles and schists) and Orhaneli Ophiolite. Topuk Granitoid is dominantly in
granodiorite composition, and shows holocrystalline porphyritic texture. It includes magmatic microgranular enclaves
of monzodiorite and quartz diorite near its margins. During its emplacement, the pluton developed radial and ring
fractures around it, and along these ring and radial fractures aplite, porphyry dykes and stocks were emplaced nearly
coeval with the pluton. Micrographic-granophyric textures can be observed in microgranodiorites and granodiorite
porphyrites. Both main plutonic body and hypabyssal rocks are cut by aplite and quartz-porphyry dikes.
Geochemically, Topuk Granitoid is a metaluminous and mid to high-K, I-type pluton. Primitive mantle-normalized trace
element patterns show that the samples are enriched in large ion lithophile elements and light rare earth elements,
while showing negative anomalies in Nb, Ti and Ta elements. Topuk Granitoid have 8Sr/86Sr (0.70592-0.70615) and
143Nd/14Nd (0.51255-0.51257) isotope values similar to those of enclaves and hypabyssal rocks. According to these
data, Topuk Granitoid is produced from partial melting of enriched lithospheric mantle and differentiation of mantle
melts by AFC processes. Granitoidic melt generations producing Topuk pluton and the Eocene magmatic belt in NW
Anatolia is most probably triggered by slab breakoff induced mantle upwelling.

Keywords: NW Anatolia, Eocene, Topuk Granitoid, mantle upwelling, geochemistry, Sr-Nd Isotope
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]Coskunlar Riyoliti (Olur-Erzurum, Kuzeydogu Turkiye): Asidik Erken Jura
Volkanizmasina Bir Ornek

Kadir Stinnetgi, Abdurrahman Dokuz
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inceleme konusu asidik kayalar Olur (Erzurum) ilgesinin 5 km kadar giineyinde yaklasik 50 km?lik bir alanda
yuzeylemektedir. Coskunlar Riyoliti olarak adlandirilan kayalar ana fazlar olarak baslica kuvars ve plajiyoklas, az
miktarlarda K’'lu feldspat ve tali olarak ise opak, zirkon ve apatit icmektedir. LA-ICP-MS U-Pb zirkon yaslandirmasi Olur
yoresindeki asidik volkanizmanin 185.3-184.1 My yasli oldugunu ortaya koymaktadir.

Riyolitler sodik bir bilesime (K;0/Na;0=0.01-0.04) ve toleyitik (K,0<%0.8) bir karaktere sahiptir. Yiksek A/CNK
(0.98-1.94) ve A/NK (1.18-2.00) degerleri glicli peralumin bir 6zellige sahip olduklarini gbstermektedir. Nadir toprak
elementler az-orta oranlarda farklilasmis profiller olusturur (Lan/Lun= 0.6-24.4) ve orta negatif Eu anomalisi gosterirler
(Eu/Eu*= 0.39-0.80). Bulyuk iyon yaricapli element zenginlesmesi, negatif Nb, Ta ve Ti anomalisi gibi yitim iliskili
kayalara benzer goklu element profilleri sunmaktadirlar. Kayalar orta derecede radyojenik 87Sr/%Sr(; (0.70513-70877)
oranlari ve manto kékenli kayalara benzer Eyq (-0.055 - +3.0) degerleri sunarlar. ilksel Pb izotop oranlari nispeten genis
bir aralikta degismekte olup (2°°Pb/2%4Pbj= 14.53-19.58, 207Pb/204Pb;= 15.43-15.69, 208Pb/294Pb;= 31.2-39.65),
tuketilmis manto ve ilksel alt kabuk oranlari ile uyumludur.

Ana ve iz elementlerde gozlenen trendler bilesimsel araligin olusmasinda kesirli kristallenmenin &nemli bir rol
oynadigina ve riyolitlerin goreli olarak daha bazik (ortag) bir magmadan itibaren ayrimlasma yolu ile olusabilecegine
isaret etmektedir. Kayalarin ylksek silika igerigi ve toleyitik karakterli oluslari, kaynak alanda toleyitik bilesimli bazik
kayalarin varhgini 6ngérmektedir. Tiketilmis manto ve ilksel alt kabuk benzeri radyojenik izotop oranlari ise ana
magmanin juvenil alt kabugun kismi ergimesi sonucu olusmus olabilecegine isaret etmektedir. izotop oranlarinin
degisimi, bir miktar kirlenme seklinde kabuksal katkinin olabilecegini gdstermektedir.

Anahtar Kelimeler: Erken Jura, Asidik volkanizma, U-Pb zirkon yaslari, Sr-Nd-Pb izotoplari, Dogu Pontidler
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Coskunlar Rhyolite (Olur-Erzurum), Northeastern Turkey: An Example to the
Acidic Early Jurassic Volcanism

Kadir Stinnetgi, Abdurrahman Dokuz

Gimishane Universitesi, Jeoloji Mithendisligi Bélimii, TR-29000 Giimishane, Turkey
(kadir.sunnetci@gumushane.edu.tr)

Acidic rocks subjected to this study crop out an area of about 50 km square in the 5 km south of the Olur (Erzurum).
The rocks, termed Coskunlar Rhyolite, largely include quartz and sodic plagioclase and, to a lesser extent, K-feldspar as
major silicate phases and accessory amount of opaques, zircon and apatite. Zircon U-Pb dating by LA-ICP-MS method
yielded ages of 185.3-184.1 Ma for the timing of acidic volcanism in the Olur area.

The rocks have a sodic composition (K;0/Na;O = 0.01-1.04) and a tholeiitic character (K;0=<0.8 wt %). High A/CNK
(0.98-1.94) and A/NK (1.18-2.00) values show that the samples are strongly peraluminous. Rare earth elements
present slightly to moderately fractionated patterns (Lan/Lun=0.6-24.4) and display moderate negative Eu anomalies
(Eu/Eu*=0.39-0.80). The samples present multi-element patterns similar to the subduction-related rocks, such as
enrichment of large ion lithophile elements, negative Nb, Ta and Ti anomalies. They have moderately radiogenic
87Sr/%6Sr iy (0.70513-70877) ratios and Engy (-0.055 — +3.0) values similar to those derived from depleted mantle. Initial
Pb ratios comparatively show a large range (2°°Pb/2%*Pb)= 14.53-19.58, 207Pb/204Pb;= 15.43-15.69, 298Pb/204Ph;)=
31.2-39.65) and are consistent with those of the depleted mantle and juvenile lower crust.

The trends observed in the major and trace elements point out that fractional crystallization played a significant role
in the generation of compositional variation and that the rhyolites would have been differentiated from a relatively
more basic (intermediate) magma through fractional crystallization. High silica contents and tholeiitic characteristics
of the rocks suggest the existence of tholeiitic basic rocks in their source. Having radiogenic isotopes like those of the
depleted mantle and juvenile lower crust indicate that parental magma to the Coskunlar Rhyolite would have been
derived by partial melting of juvenile material. Intermediate range of isotope ratios imply an influence of crustal
contamination.

Keywords: Early Jurassic, Acidic volcanism, U-Pb zircon dating, Sr-Nd-Pb isotopes, Eastern Pontides
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Pluton, Central Part of UDMA, Iran
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Mafic microgranular (microgranitoid) enclaves (MMEs), with fine to medium-grain—size igneous microstructures are
common in the granodiorites from the Gheshlagh-Aftabrow pluton in the central part of Urumieh-Dokhtar magmatic
arc (UDMA), Iran. They are mainly quartz diorite and gabbro in composition with SiO, contents ranging from 50.5 to
55 wt.%. The mafic enclaves are mainly composed of hornblende, pyroxene, plagioclase, K-feldspar, quartz similar to
the mineral assemblages of their host granitoids, but contain more abundant plagioclase and pyroxene, and slightly
less abundant quartz and K-feldspar.

Their aluminum saturation index (A/CNK values of 0.77-0.94) suggest that they are metaluminous in character. The
mafic enclaves have lower K,O contents (0.47-1.22 wt.%) and higher Na,O (4.04-5.49 wt.%) than granitoid hosts,
belonging to the medium-K calc-alkaline series.

The field occurrence and textures including ellipsoidal and spherical shapes, chilled margins, the presence of acicular
apatite, felsic vein, K-feldspar and plagioclase megacrysts in the microgranular enclaves, indicate that the magma
hybridization process involve in the generation of the pluton. The MMEs display a moderate enrichment in light rare
earth elements (LREEs), flat heavy rare earth elements (HREEs) with a (La/Yb)y varying from 2.13 to 4.17 and (Gd/Yb)x
ranges from 0.86 t01.26 in these rocks. All samples show a weakly negative Eu anomaly with 8Eu varying from 0.75 to
0.90 in the enclaves, similar to those of host rocks indicating crust—-mantle-derived magma interaction during their
petrogenesis.

This interpretation is furthermore supported by whole-rock Sr-Nd isotopic data of the enclaves and their host rocks.
The MME samples have (87Sr/86Sr); ratios ranging from 0.704997 to 0.705170, positive enq(y values varying from +2.15
to + 2.17, and Tpw1 ranging from 874 to 980 Ma at an age of 40 Ma, which is consistent with that of host granitoids.
The Towmi values indicate that Neoproterozoic (TDM ages are not concordance with protolith in Neoproterozoic ages,
please recheck again) crustal material was involved in the source region for these melts. These features suggest that
they are all the production of magma mixing of juvenile (newly formed) lower crust with varying contribution of
mantle-derived magmas.

Keywords: MMEs, magma mixing; Gheshlagh-Aftabrow pluton, UDMA
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%marat Bazaltlarinin Petrolojisi (Kayseri, Turkiye)
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Triyas—Kuvaterner yash volkanik kayalar Tiirkiye’de oldukca genis alanlarda yizlek vermektedirler. Triyas volkanitleri, ic
Anadolu volkanitlerinin gliney kesimlerinde daha fazla yizlek vermektedir. Amarat Volkanitleri Kayseri ilinin yaklasik 46
Km kuzeydogusunda Amarat Mahallesinin glineyinde Kerkezlik Tepe civarinda yizlek vermektedir. Amarat volkanitleri
bazalt bilesiminde, siyah renkli, afanitik ve yer yer vesikuler dokuludur.

Amarat Bazaltlari genel olarak intersertal dokulu olup yer yer vesikiler, amigdoloidal ve akma dokulari da
gostermektedirler. Kristalit, mikrolit ve volkan camindan olusan hamurun igerisinde olivin, piroksen ve nadiren
plajiyoklaz fenokristalleri gdzlenmektedir. Olivin minerallerinde iddingsitlesme ve kayalarda yer yer karbonatlagma
gozlenmektedir.

EPMA sonuglarina gore olivin grubu mineraller forsterit, piroksenler diyopsit ve ojit plajiyoklazlar ise daha ¢ok labrador
bilesimindedir. Olivinler 823—855 cmde kuvvetli Raman kaymalari ve 578 cm, 918 cm™® ve 958 cmYde zayif Raman
kaymalari vermektedir. Piroksen grubu mineraller 328-395 cm, 668 cm™ ve 1013 cm’de Raman Kaymalarina
sahiptir. Plajiyoklaz grubu mineraller ise 183 cm™, 282 cm™, 485-510 cm? ve 829 cm'deki kaymalari ile
karakteristiktirler.

Amarat Bazaltlarinin tim kaya ortalama kimyasal bilesimleri %3.30 Na,O, %51.73 Si0;, %16.33 Al,03, %9.98 CaO,
%1.28 K;0, %12.08 Fe,03, %5.26 MgO, %0.16 MnO, %2.01 TiO,'dir. Orta potasyumlu kalkalkalen karaktere sahiptir.
Magnezyum numaralari (Mg #) 42.8-49.2 arasinda degismektedir. MORB’a normalize edilmis iz element degisim
diyagramlarinda yiksek cekim alanh (YCA) elementler gére bilyiik iyon yaricapl litofil (BiL) elementlerde zenginlesme
sz konusudur.

Tim veriler 1s18inda Amarat Bazaltlarinin yitim etkisiyle metasomatizmaya ugratiimis manto malzemesinden tiredigi
soylenebilir.

Anahtar Kelimeler: Amarat Volkanitleri, bazalt, Kayseri, i¢ Anadolu
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The Triassic—Quaternary volcanic rocks are widely exposed in Turkey. Triassic volcanics are particularly crop out at the
southern parts of the Central Anatolian Volcanics. Amarat volcanics are observed in the vicinity of Kerkezlik Hill in the
south of Amarat district, about 46 km north of Kayseri city. Amarat Volcanics are basalt in composition, black in colour,
aphanitic and occasionally have vesicular texture.

Amarat Basalts are generally intersertal in texture and rarely have vesicular, amygdaloidal and trachytic (flow)
textures. Olivine, pyroxene and rarely micro plagioclase phenocrystals in the form of crystallite and microlite are found
in the mineral paragenesis. Iddingsitization of the olivine and carbonatization of the rocks are the main alteration type
of the Amarat Basalts.

The EPMA results indicate that olivines are forsterite, pyroxenes are diopsite—augite and plagioclases are labradorite
in composition. The olivine group minerals characterised by strong Raman shifts at 823—-855 cm! and weak Raman
shifts at 578 cm, 918 cm™ and 958 cmt. The pyroxene group minerals have Raman shifts at 328—-395 cm1, 668 cm™!
and 1013 cmL. The plagioclases are characterized by Raman shifts in 183 cm1, 282 cm?, 485-510 cm and 829 cm™™.

Whole rock geochemical results reveal that the Amarat Basalts have an average of 3.30 wt. % Na;0, 51.73 wt. % SiOs,
16.33 wt. % Al,03, 9.98 wt. % Ca0, 1.28 wt. % K,0, 12.08 wt. % Fe,03, 5.26 wt. % MgO, 0.16 wt. % MnO, 2.01 wt. %
TiO,. They are medium potassium calcalkaline in nature. Magnesium numbers (Mg#) range from 42.8 to 49.2. The
MORB normalized trace element discrimination diagrams suggest that large ion lithophile (LIL) elements show
enrichment with respect to the high field strength elements (HFSE).

According to the geological situation and spectroscopical data the Amarat Basalts were derived from mantle products
which have been metasomatized during the subduction.

Keywords: Amarat Volcanics, basalt, Kayseri, Central Anatolia
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Sistematiklerinin Kullanimi
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Bazaltik volkanitlerin Oldukga Siderofil Element (OSE; Os, Ir, Ru, Rh, Pt, Pd ve Re) ve Os izotop igerikleri ve goreceli
oranlari, manto ergimesi-ergiyik ayrihmi etkileri ve manto-kabuk katkisinin tanimlanmasinda potansiyel teskil etmeleri
nedeniyle son yillarda genis bir ilgi uyandirmistir. Bazaltik volkanitlerde genel olarak ¢ok duistik konsantrasyonlarda (<0.1
ppb’den bir kag¢ ppb’ye kadar) gozlenen ve modern drnek zenginlestirme-hazirlama ve analiz yontemleriyle elde edilen
OSE verileri, volkanitlerin petrojenez ¢alismalarinda siklikla kullanilmaktadir. Bazaltik volkanitlerin mantonun jeokimyasal
ozelliklerine ve kismi ergimenin zamana bagli degisimine yonelik en saglikh bilgileri verecegi bilinmektedir. Bu baglamda,
bazaltik volkanitlerden dogrudan tim-kaya analiziyle saglanacak OSE igerikleri ve oranlari, bu elementlerin manto
ergimesi ve ergiyik tasinimi esnasindaki davranislariyla ilgili mevcut bilgiler ve teorik modellemelerle birlikte
degerlendirildiginde, manto ergimesinin jeokimyasal modellemesine olanak saglamaktadir. Ozellikle Re ve Os’un kismi
ergime esnasindaki davranis farkliligi ve Re’un ergiyik fazi tercih etmesi, Re/Os oraninda énemli fraksiyonlagmaya yol agar
ve Os izotop sistematiklerinde ergiyik ayriimi islemlerinin etkilerinin izlenebilmesine ve kismi ergime islemlerine ait
kronolojik bilgilerin elde edilmesini sinirlandirmaktadir.

Benzer sekilde, garpisma sonrasi ortamlarda litosferik mantodan silikat ergiyigi olusumu ve magma-kabuk etkilesimi
sonucu gelisen petrolojik stireglerin OSE ve Os izotop sistematiklerinin kullanimiyla modellenmesi amaciyla, Dogu Pontid
Orojenik Kusagl (DPOK) carpisma sonrasi Senozoyik yasli bazaltik volkanitlerin yayihm gosterdigi alanlar segilmistir.
Senozoyik yasl bazaltik volkanitlerde simdiye kadar elde edilen geleneksel tim-kaya ve litofil element izotop (Sr-Nd-Pb)
jeokimyasi verileri, genel olarak yitim ve kabuk bilesenleri de iceren spinel/granat lerzolitik zenginlesmis bir mantodan
turediklerini ortaya koymaktadir. S6z konusu bazaltik volkanitlerin OSE ve Os izotop sistematikleri, magmalarin turedigi
manto kaynaginin sahip oldugu jeokimyasal 6zelliklerin ve magma gelisimi sirasinda etkili olan petrolojik olaylarin (kismi
ergime, fraksiyonlasma, kabuk asimilasyonu vb.) modellenmesine katki koyabilecektir. Bu baglamda, bolgesel litosferik
manto termal kosullarini yansitan bazaltik volkanitlerin kullanimi ile manto kesiminin jeolojik gegmisi boyunca gegirmis
oldugu ergiyik tuketilimi ve kabuk olusumu islemlerinin zaman igindeki dagilimi ve yogunlugunun olasi mekanizmalariyla
birlikte ortaya konulmasi amaglanmistir. Bu anlamda, yapilacak OSE ve Os izotopik sistematik ¢alismalariyla kita alti
litosferik mantoda gelisen petrojenetik islemlerin anlasiimasina ve olasi litosfer olusum yasinin belirlenmesine katki
yapacak verilerin elde edilmesi hedeflenmektedir.

Anahtar Kelimeler: Oldukca siderofil element, osmiyum izotopu, petroloji, bazalt
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The absolute and relative abundances of Highly Siderophile Element (HSE; Os, Ir, Ru, Rh, Pt, Pd and Re) and Os isotope
in basaltic volcanics have recently received a significant attention because of their potential to constrain the processes
that are operational during mantle melting-melt extraction and mantle-crust contribution in magma genesis.
Generally, basaltic volcanic rocks contain very low concentrations (<0.1 ppb up to few ppb) of HSE, but, in recent
years, they are often used in petrological studies of volcanics by using HSE data obtained modern sample enrichment-
preparation and analytical techniques. In particular, basaltic volcanics are known to be the most likely source of
information about mantle composition variations and time integrated melting processes. In this context, HSE
distribution by direct whole-rock analysis of basaltic volcanics and combined evaluation with the theoretical
knowledge and modeling of HSE behavior during melting and melt extraction would provide opportunity for
geochemically modeling on the effects of melting related processes on the mantle. Distinct behavior of Re and Os
during mantle melting and preferential distribution of Re into the melt phase is expected to result in significant
fractionation in Re/Os ratios, leading to the ability of Os isotope system to provide constrains for tracing the effects
and geochronologic distribution of long term melt extraction events in the upper mantle.

Likewise, the areas of post-collisional Cenozoic aged basaltic volcanics in the Eastern Pontides Orogenic Belt (EPOB)
have been chosen as the key area to achieve the necessary objectives to understand and model petrologic processes
on the effects of melt generation from lithospheric mantle in post-collisional setting, and interaction between magma
and crust by utilizing HSE and Os isotope systematic. So far, the traditional whole-rock and lithophile (Sr-Nd-Pb)
isotope geochemical data obtained from these Cenozoic aged basaltic volcanics indicate that they have derived from a
spinel/garnet lherzolithic enriched-mantle with subduction and crustal components. HSE and Os isotope systematic of
these basaltic volcanics can contribute to define the geochemical features of the mantle source, and to model
petrological processes (partial melting, fractionation, crustal assimilation etc.) which are effective in the evolution of
magma. In this context, these basaltic volcanics with their evidence for regional thermal gradient of lithospheric
mantle are aimed to be used to provide information about the mantle melting and related crust forming processes
throughout the geological history of the lithosphere in this region along with the possible mechanism of melt
generation in the lithospheric mantle. In the context of their geochemical behavior during mantle processes, HSE and
Os isotopic systematic are aimed to be used to contribute to our present knowledge of petrogenetic processes in the
sub-continental lithospheric mantle and possible age for the lithosphere formation.

Keywords: Highly siderophile element, osmium isotope, petrology, basalt
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Kegiboyduran Stratovolkani ve vyakin cevresindeki monojenetik koniler, Kapadokya Bolgesi'nin (Orta Anadolu)
guneydogusundaki Nigde Volkanik Kompleksi (NVK) iginde yer alir. Bu volkanik yapilar NVK’'nin 6nemli bir pargasini
olusturmasina ragmen, bugline kadar detayli ¢alsiimamislardir. Bunlarin volkanostratigrafik ozellikleri ile kayaglarin
4O0Ar/39Ar kristallenme yaslar ilk defa bu calisma kapsaminda ortaya konulacaktir. KKD-GGB yoninde uzanim gosteren
elipsoidal sekilli bir volkan olan Kegiboyduran Stratovolkani’nin Grinleri yaklasik 200km?’lik bir alani kaplamaktadir.
Kuzeyinde Ovalibag, Cardak ve Kitreli kéyleri (Ciftlik) ve giineyinde Altunhisar ilesi (Nigde) ile sinirlanan Kegiboyduran
Stratovolkani iki ana kratere sahiptir. Bu stratovolkanin dogu kesiminde, temeli olusturan Neojen yasl Melendiz
Stratovolkani’na ait Urlnler yuzeylerken, kuzey ve batisinda Hasandagl Stratovolkani ile Kitreli-Ulukisla Volkanitleri
(KUV)'nin geng volkanik birimleri bulunur.

Kegiboyduran Stratovolkani’na ait birimler iki evrede olusan volkanik Grtnlerle temsil edilir. Birinci evre; yer yer volkanik
bres ve tUf seviyeleri igeren piroklastik yayilma cokelleri ile baslar ve bunlarin Gzerine amfibolce zengin, piroksenli
andezitik-dasitik bilesimli lav akintilari gelir. ik evre blok ve kil akmalari iceren piroklastik akma cokelleri ile sona erer. ilk
evrenin amfibolli dasitlerinden elde edilen “°Ar/3%Ar vyaslar (2.21+0.06My), bu evrenin Erken Alt Pleyistosen’de
olustugunu godsterir. ikinci evre; piroksence daha zengin, fakat amfibol icermeyen andezitik-dasitik bilesimli lav Griinleri ile
baslar ve bunun Gzerine iki seviyeden olusan piroklastik akma ¢okelleri gelir. Bu ¢okeller, alt seviyelerde pimisce fakir ve
kismen kaynasmis ignimbritler ile Ust seviyelere dogru pimisce zengin, vesikiler yapili ve iyi kaynasmis ignimbritlerden
olusur. Yigin akma g¢okelleri bu evrenin son riinleridir. ikinci evrenin andezit ve ignimbritlerinden elde edilen 40Ar/39Ar
yaslari (sirasiyla 1.63+0.02My ve 1.26+0.18My), bu Urlinlerin Geg Alt Pleyistosen’de olustugunu gosterir.

Kegiboyduran Stratovolkani’na ait birimler, bu volkanin kuzey ve batisinda ylizeyleyen bimodal karakterli KUV kayaglari
tarafindan ortilmektedir. Detayli saha ¢alismalarina ve 40Ar/39Ar yas verilerine gore, KUV, en altta sirasiyla olivin-igeren
bazaltik lav akintilari (0.65-0.22+0.02My) ve stromboli-tip clruf yagis ve tirbulans ¢okelleriyle baslamakta ve hemen
sonrasinda bu birimlere asidik bilesimli baska bir volkanik faaliyet (0.53-0.34+0.05My) eslik etmektedir. Orta
Pleyistosen’de aktif olan bu son faaliyetin Griinleri, akma yapili biyotitce zengin riyolitler ile plimisce zengin kil yagis ve
tirbilans ¢okelleridir. Tum bu volkanik birimler, Ust Pleyistosen yash epiklastik ¢ékeller ile Holosen yasl altivyal yelpaze
cokelleri, yamag¢ molozu ve allvyonlar tarafindan uyumsuzlukla értilmektedir.

Anahtar Kelimeler: Nigde, Kegiboyduran, stratovolkan, Kuvaterner, stratigrafi, Ar-Ar yasi
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The Kegiboyduran Stratovolcano and its surrounding monogenic cones are located in the Nigde Volcanic Complex
(NVK) in the southeastern part of the Cappadocia region, central Anatolia. Although these volcanic structures
constitute a significant part of the NVC, they have not been studied in detail until now. Volcano-stratigraphic
characteristics and #0Ar/3°Ar crystallization ages of the volcanic rocks are presented for the first time in this study. The
products of Kegiboyduran Stratovolcano, an ellipsoidal shaped volcano elongated through the NNE-SSW direction,
cover an area of about 200 kmZ. Kegiboyduran Stratovolcano, which is bounded by Ovalibag, Cardak and Kitreli villages
(Ciftlik) in the north and Altunhisar town (Nigde) in the south, has two main craters. In the eastern part of this
stratovolcano, the outcrops belonging to the Neogene aged Melendiz Stratovolcano that form the basement rocks of
the study area are found, while the young volcanic units of Hasandagl Stratovolcano and Kitreli-Ulukisla Volcanites
(KUV) are observed in the north and west.

The units belonging to the Kegiboyduran Stratovolcano are represented by volcanic products that occur in two stages.
The first stage starts with pyroclastic surge deposits containing occasionally volcanic breccia and tuff levels, and then
these deposits are overlapped by amphibole-rich, pyroxene-bearing lava flows with andesitic-dacitic composition. This
stage ends with pyroclastic flow deposits containing block and ash flows. 40Ar/3°Ar age (2.21+0.06Ma) obtained from
the amphibole-rich dacites indicate that the first volcanic activity formed in the early Lower Pleistocene. The second
stage starts with pyroxene-rich, but amphibole-free andesitic-dacitic lava flows, and these are covered by two-level
pyroclastic flow deposits. These deposits are composed of pumice-poor, partly welded ignimbrites at lower levels, and
pumice-rich, welded ignimbrites at upper levels. Debris flow deposits are the last products at this stage. 4°Ar/3%Ar ages
obtained from the andesitic lava flows and ignimbrites (1.63+0.02Ma and 1.26+0.18Ma, respectively) show that the
formation time of the second volcanic activity is the late Lower Pleistocene.

The volcanic units of the Kegiboyduran Stratovolcano are covered by bimodal KUV rocks outcropping out in the north
and west areas of the stratovolcano. According to detailed field study and 49Ar/3%Ar age data, KUV unit begins with
olivine-bearing basaltic lava flows (0.65-0.22+0.02Ma) and strombolian-type scoria fall and surge deposits at the
bottom, and shortly after these units are accompanied by another volcanic activity with acidic composition (0.53-
0.34+0.05Ma). The products of this last activity in Middle Pleistocene are biotite-rich rhyolites with flow-banding and
pumice-rich ash fall and surge deposits. All these volcanic units are unconformably covered by Upper Pleistocene
epiclastic deposits and Holocene aged talus, alluvial fans and alluvium.

Keywords: Nigde, Kegiboyduran, stratovolcano, Quaternary, stratigraphy, Ar-Ar dating

This work was partly supported by the Scientific and Technological Research Council of Turkey (TUBITAK, grant#
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Yiksek dereceli metamorfik kalk-silikat kayaglarinin arazi, mineralojik ve dokusal 6zellikleri manto kokenli
karbonatitlerle benzerlik sunabilmektedir. Boyle durumlarda kalk-silikat kayaglari igin “psédo-karbonatit”, “karbonatit-
benzeri” ve “kabuksal karbonatit” gibi adlandirmalar kullaniimaktadir. Fakat karbonatitlerin jeokimyasal ¢zellikleri ve
kokenleri, kalk-silikat kayaglarindan belirgin sekilde farkhdir.

Geyve Bogazi (Armutlu Yarimadasi dogusu) civarinda amfibolit fasiyesinde baskalasima ugramis amfibolitler ve
gnayslar yuzeylemektedir. Amfibolitler, kalinliklari 4 metreye ulasan psodo-karbonatit dayklari tarafindan
kesilmektedirler. Psodo-karbonatitler icerisinde yaygin olarak yuvarlak veya koseli amfibolit ve piroksenit ksenolitleri
mevcuttur. Amfibolit ksenolitlerinin ¢eperlerinde belirgin metazomatik haleler gézlenmektedir. Psédo-karbonatitler
baslica kalsit + klinopiroksen + plajiyoklaz £ mika + granat + K-feldspat + kuvars = pumpelleyit + epidot ve + opak
minerallerden olusmakta ve taneli dokuya sahiptirler. Psédo-karbonatitlerin CaO ve SiO; igerikleri sirasiyla %ag. 49.25-
54.13 ile %ag. 1.31-10.62 arasinda degismektedir. Bu kayaglar, manto kokenli karbonatitlere kiyasla disiik uyumsuz
element (6r. Sr, Ba, Th, Nb) ve toplam nadir toprak elementleri igeriklerine (13 - 91 ppm) sahiptir. Bununla birlikte,
kitasal kokenli karbonath kayaclara benzer negatif Eu anomalisi (Eu*/Eu=0.49-0.61) gosterirler. Benzer sekilde bu
kayaglarin yuksek 87Sr/86Sr; (0.70797-0.70924) ve dustk #4Nd/*3Nd() (0.51199-0.51207) oranlari, manto kokenli
karbonatitlerden farkl olarak kitasal kabuk kokenli olduklarini isaret etmektedir. Sonug olarak, psédo-karbonatit
dayklarinin kitasal kabugun derin kisimlarindaki karbonatli kaynak alaninin ergimesi veya yeniden hareketlilik
kazanmasindan dolayi olustuklari disintlmektedir.

Anahtar Kelimeler: Armutlu Yarimadasi, karbonatit, kalk-silikat, kitasal kabuk, Sr-Nd izotoplari
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The Origin of Pseudo-Carbonatite Occurrences from the Eastern Armutlu
Peninsula (NW Turkey)
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The high grade metamorphic calc-silicate rocks are thought to be the mantle-derived carbonatites based on the field
study and petrographic observations. This type rocks are called as "pseudo-carbonatite", "carbonatite-like" and
"crustal carbonatite". However, the geochemical characteristics and origins of the carbonatites significantly differ from
calc-silicate rocks.

Amphibolites and gneisses, which have amphibolite facies condition, exposed around the Geyve Gorge (Eastern
Armutlu Peninsula). The amphibolites are cut by pseudo-carbonatite dykes, which are up to 4 meters thickness.
Ampbhibolite and pyroxenite xenoliths having rounded or angular shapes are widely observed in the pseudo-
carbonatites. The metasomatic aureole is observed around the amphibolite xenoliths. Pseudo-carbonatites consist
mainly of calcite + clinopyroxene + plagioclase + mica + garnet + K-feldspar + quartz + pumpellyite + epidote and +
opaque minerals and have granular texture. CaO and SiO, contents of the pseudo-carbonatites vary between 49.25-
54.13 wt.% and 1.31-10.62 wt.%, respectively. These rocks have low incompatible elements (eg. Sr, Ba, Th, Nb) and
total rare earth elements contents (13-91 ppm) compared to mantle-derived carbonates. Furthermore, they show
negative Eu anomaly (Eu*/Eu=0.49-0.61) similar to continental carbonate rocks. Similarly, the high 87Sr/86Sr; (0.70797-
0.70924) and low 4Nd/1*3Ndg) (0.51199-0.51207) ratio of these rocks indicate that they were derived from
continental crust rather than the mantle-derived carbonatites. As a result, it is thought that the pseudo-carbonatite
dykes are formed from the melting or reactivation of the carbonated source area in the deep parts of the continental
crust.

Keywords: Armutlu Peninsula, calc-silicate, carbonatite, continental crust, Sr-Nd isotopes
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]Gékc;eada Volkanitlerinin Jeokronolojisi ve Jeokimyasi: Biga Yarimadasi’'nda
Oligosen Magmatizmanin Jeodinamik Onemi, Bati Tirkiye

Namik Aysal', Mehmet Keskin®, Cem Kasapg¢!®, Yildirim Giingdr®, Omer Undul*, Irena Peytcheva?

listanbul Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Blimii, 34320 Avcilar, istanbul, Tiirkiye
2Bulgar Bilimler Akademisi, Jeoloji Enstitist, Sofya, Bulgaristan
(aysal@istanbul.edu.tr)

Bati Anadolu'da genis alanlarda yayillim sunan magmatik kayaglar Ege Bolgesi boyunca glineye dogru genglesen ve
birbirini Gzerleyen magmatik kusaklar olusturur. Bu magmatizma bir dizi plutonik ve volkanik kayag ile (6rnegin
Gokgeada volkanikleri) temsil edilmektedir. Gokgeada volkanitlerinin U-Pb LA-ICP-MS zirkon yaslari 25.66+0.43 My ile
26.0£0.26 My (Geg Oligosen-Sattien) olarak belirlenmistir. Gokgeada volkanitleri bazaltik andezit, andezit, dasit ve
riyodasit bilesimli kayaglar ve subvolkanik sokulumlardan olusur. Ana mineral fazini plajioklas, sanidin, kuvars, amfibol,
klinopiroksen ve biyotit olusturur. Zirkon, apatit, manyetit ve sfen aksesuar fazlar olarak bulunur. ikincil mineral fazlari
ise klorit, kalsit ve kil mineralleri ile temsil edilmektedir. Volkanik kayaclar esas olarak porfiritik dokuludur.

Tim kaya ornekleri SiO-K,O diyagraminda yulksek-K-kalkalkalen alanda yer alir. Tektonik ortam ayirtman
diyagramlarinda, tim &rnekler volkanik yay alanina iz diser. N-MORB normalize g¢oklu element diyagramlarinda
(cogunlukla mafik 6rneklerde), blyik iyon litofil elementleri (LILE) ile hafif nadir toprak elementlerinde (LREE)
zenginlesme ve ylksek alan kuvvetli elementlerde (HFSE) ise tiketilme gozlenir ve bu da, yitim zonunda bir manto
kamasinin sulu erimesiyle iliskili oldugunu dasindirir. Kondrite normalize edilmis nadir toprak element diyagramlari,
magma odasl evriminde plajiyoklaz ve amfibol kristallenmesinin énemli oldugunu gostermektedir. Jeokimyasal veriler,
bu kristallenmeye ek olarak magma karisimi, kristal ayrimlagmasi (FC) ve asimilasyonla birlikte kristal ayrimlasmasi
(AFC) gibi bir dizi magma odasi islemlerinin birlikte etkili oldugunu géstermektedir.

Gokgeada volkanitlerinin, batida Sakarya Zonu ile Anatolid-Torid Platformu arasindaki ¢arpismadan sonra yiten dilimin
gerilemesi ve yay gerisi genisleme rejimi sonucu olusan kabuk incelmesi ile baglantili bir jeodinamik ortama ait

olabilecegi 6nerilmektedir.

Anahtar Kelimeler: Dilim gerilemesi, volkanik yay, magma karisimi, Gokgeada
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Geochronology and Geochemistry of the Gokgeada volcanics: Geodynamic
Significance of the Oligocene Magmatism on the Biga Peninsula,
Western Turkey

Namik Aysal', Mehmet Keskin', Cem Kasapgt®, Yildirim Giingdr®, Omer Undiil*, Irena Peytcheva?

tstanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi B&lim, 34320 Avcilar, istanbul, Turkey
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Widespread magmatic rocks in western Anatolia occur within the southward-younging and overlapping magmatic
belts across the Aegean region. This magmatism is represented by a series of plutonic and volcanic rocks (e.g. the
Gokgeada volcanics). U-Pb LA-ICP—MS zircon dating of the Gokgeada volcanics yielded ages between 25.66+0.43 Ma
and 26.0£0.26 Ma (Late Oligocene—Chattian). The Gokgeada volcanics and related subvolcanics span a compositional
range between basaltic andesite, andesite, dacite, and rhyodacite. Main mineral assemblage is plagioclase, sanidine,
quartz, amphibole, clinopyroxene and biotite. Zircon, apatite, magnetite, and sphene occur as accessory phases.
Secondary mineral phases are represented by the chlorite, calcite and clay minerals. Volcanic rocks have mainly
porphyritic textures.

All rock samples plot on the high-K-calcalkaline field on the SiO; vs. K,0 diagram. In tectonic discrimination diagrams,
all of the samples fall into the volcanic arc field. N-MORB-normalized multielement diagrams (mainly mafic samples)
display a profound enrichment in the large ion lithophile elements (LILE), light rare earth elements (LREE), and
depletion in high field strength elements (HFSE), suggesting that their genesis related to hydrous melting of a mantle
wedge in a subduction zone. Chondrite-normalized rare earth element diagrams are indicative of the importance of
plagioclase and amphibole fractionation. The geochemical data also indicate that a number of magma chamber
processes involving mainly magma mixing, fractional crystallization (FC) and assimilation with fractional crystallization
(AFC) might have been operational during the magma evolution of these units.

We propose that the Gokgeada volcanics may be linked to crustal thinning that resulted from the slab rollback coupled
with a back-arc extensional regime after the collision between the Sakarya Zone and Anatolide—Tauride Platform in
western Turkey.

Keywords: Slab rollback, volcanic arc, magma mixing, Gokgeada
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Torid Kenet Kusaginda (Mersin, G Tirkiye) Gozlenen Geg Kretase
Granitiodlerinin LA-ICP-MS zircon U-Pb Jeokronolojisi ve Jeokimyasi

Nusret Nurlu?, Sedat Tiirkmen?, Aleksandr S. Stepanov?

ICukurova Universitesi, Jeoloji Miihendisligi B&lim, Balcali, 01330 Adana, Tirkiye
2ARC Centre of Excellence in Ore Deposits (CODES), School of Physical Sciences, University of Tasmania, Private Bag 79, Hobart,
Tazmanya 7001, Avustralya
(nusretnurlu@gmail.com)

Bu calismada ig Toros Kenet Kusagi’'nda gézlenen Mersin Ofiyoliti’ni kesen granitik intruzyonlar ilk kez belirlenmis olup
(Piromerli koyu-Pamukluk Baraji), LA-ICP-MS yontemi ile yaslandirilmislardir. Granitlerden elde edilen zirkonlar Mersin
ofiyolitine ait gabro ve volkanojenik kayalari kesmekte ve U-Pb zirkon yontemi ile 93.0+£1.5-94.2+2.4 My (Turoniyen-
Senomaniyen) kristallenme yasini vermektedirler. Bu veri Torid Zonu Uzerinde Geg Kretase dalma-batma fikrini
desteklemektedir. Ge¢ Kretase yasli Mersin ofiyolitini kesen granitik kayalar temel olarak granit-granodiyorit
bilesimindedirler. Granitik kayalar icerisinde boyutlari 10 cm’den 45 cm’e kadar degisen mafik microgranular anklavlar
(MMA) izlenmektedir. Tektonomagmatik ayrim diyagramlari, NTE-ORG’e gore normalize edilmis ¢oklu element
desenleri ve hornblend kimyasi verileri bu granitoidin I-tipi, kalk-alkali volkanik yay granitleri olduklarini ortaya
koymaktadirlar. Granitik kayalardan elde edilen jeotermobarometrik hesaplamalar, kayalarin yaklasik olarak 6-18 km
derinlikte kristallendigini gostermektedir ki bu sig-orta derinlikte kristallenmeye isaret etmektedir. Mersin ofiyolitinin
dalma-batma zonu Uzerinde olustugu kabul edilirken, metamorfik dilim kayalarinin dalma-batma etkileri ile
zenginlesmis manto kaynagindan olustugu kabul edilmektedir. Arazi iliskileri, jeokronoloji ve jeokimyasal veriler
1siginda granitik kayalarin Torid kita kenari altinda, Neotetis tzerinde kuzeye dogru yitim ile olustuklari belirlenmistir.

Anahtar Kelimeler: Mersin, ada yayi, ofiyolit, granit, LA-ICP-MS, G Anadolu, Geg Kretase
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LA-ICP-MS Zircon U-Pb Geochronology and Geochemistry of Late Cretaceous
Granitoids in the Tauride Suture Zone (Mersin, S Turkey)
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2ARC Centre of Excellence in Ore Deposits (CODES), School of Physical Sciences, University of Tasmania, Private Bag 79, Hobart,
Tasmania 7001, Australia
(nusretnurlu@gmail.com)

In this study, LA-ICP-MS dating methods were used for zircon from the newly identified granitic intrusions from the
Tauride Belt of Mersin Ophiolite (Piromerli village-Pamukluk dam). Zircons from the granitic rocks cutting volcanogenic
and gabbroic rocks of Mersin Ophiolite yielded crystallization ages of 93.0+1.5 to 94.2+2.4 (Turonian-Cenomanian) Ma
based on U-Pb LA-ICP-MS dating which are supported the idea of Late Cretaceous subduction in the Tauride Zone. The
granitic rocks intruded into the Late Cretaceous Mersin Ophiolite are in the composition of granite and granodiorite.
The granitic intrusions have mafic microgranular enclaves (MME) ranging in size from 10 cm up to 45 cm. The
tectonomagmatic discrimination diagrams and REE-ORG-normalized multi-element patterns with the hornblende
mineral chemistry reveal that the granitic rocks are typical I-type, calc-alkaline volcanic arc granites in nature.
Geothermometric calculations from the granitic rocks are inferred to have crystallized at ~6-18 km depth and suggest
emplacement depth of the granitic rocks corresponds to shallow-mid levels. The Mersin ophiolite is accepted to have
formed in a supra-subduction zone tectonic setting, whereas metamorphic sole rocks were derived from an enriched
mantle source with subduction influence. Field relations, geochronology as well as geochemical evidence from the
granitic intrusions are interpreted as the result of northward-dipping subduction of the Neotethys beneath the
Tauride continental margin to the north.

Keywords: Mersin, island arc, ophiolite, granite, LA-ICP-MS zircon, S Anatolia, Late Cretaceous
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]Paleo-Tetis Okyanusal Litosferi Yitiminin Baglangic Zamanina Ait Jeokimyasal,
Zirkon U-Pb Yas, Lu-Hf ve Sr-Nd izotopik Verileri, Casurluk ve Camlik Pliitonlari
(KD-Turkiye)
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Recep Tayyip Erdogan Universitesi, Jeoloji Miihendisligi Bolimii, Rize, Tiirkiye
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(okarsli@gmail.com)

Dogu Sakarya Zonu’nda engec Karbonifer-erken Permiyen intruzif kayaglari, hacimsel olarak nadirdir; ancak, Casurluk ve
Camlik Platonlarinin sokulum yaptigl bolgenin tektonomagmatik tarihgesi icin ¢nemli kayitlar barindirilar. Plitonlar;
gabro, gabroyik diyorit, diyorit, monzogabro, monzodiyorit ve monzonite bilesimlidirler. Sokulumlar, yoredeki, erken-orta
Karbonifer yasli granitic temel kayaglarini keserek ylzeylemislerdir. Zirkon U-Pb yas, Lu-Hf ve Sr—Nd isotopic igerikleri,
mineral bilesimleri ve kayag jeokimyasi verileri kullanilarak, plitonlarin petrojenezi, bolgenin kabuk evrimi ve jeodinamigi
tanimlanmaya calisimistir. Zirkonlardan elde edilen LA—-ICP-MS U-Pb vyas verileri, plutonlarin, enge¢ Karbonifer-erken
Permiyen periyotlarinda (302 My) sokulum yapmis olduklarina isaret etmektedir. Metalumin ve I-tipi 6zellikli bu kayaglar,
ylksek-K kalk-alkalin karakter sunarlar. Bununla birlikte, kayaglar, LREE ve LILE’lerce zenginlesmis; HREE ve Nb ve Ti gibi
HFSE’lerce tiiketilmislerdir. Ornekler, homojen ilksel ISr degerleri (0.70675-0.70792) ve disik eNd (t) degerlerine
(-5.1;-3.3) sahiptirler. Zirkonlar, homojen negatif ila hafifce pozitif eHf (t) degerleri (-3.5;1.4) ve yasl Hf iki-safha model
degerleri (1323-1548 My) sunarlar. Butln bu veriler, homojen zenginlesmis yash bir litosferik manto kaynaginin kismi
ergimesine isaret etmektedir. Plitonlarin olustugu Sakarya Zonu’nun jeolojik evrimi dikkate alindiginda; bolgedeki engeg
Karbonifer-erken Permiyen magmatizmasinin; flogobit ve sipinel iceren lerzolit bilesimli bir kaynagin, yitim ortamini temsil
eden genislemeli safhada, kismi ergimesiyle olusmus olabilecegi anlasiimaktadir. Bu karakterde bir ekstansiyon, sicak
astenosferin yikselimine sebep olmus olabilir. Bu olay muhtemelen yay gerisi ekstansiyonel hareketlerin sonucudur.
Yitimle iliskili olan bu Urtnler, yuksek olasilikla glney yonli Paleo-Tethyan okyanusunun, en geg Karbonifer-erken
Permiyen’de kapanmaya baslamasiyle iliskili olabilir.

Anahtar Kelimeler: Paleo-Tethyan okyanusal litosferin yitimi, KALM eriyikleri, Sakarya Zonu, KD-Turkiye
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The intrusives of latest Carboniferous to early Permian period are volumetrically rare in the eastern Sakarya Zone, but
they record useful information about the region's tectonomagmatic history where Casurluk and Camlik plutons
intruded. The plutons consist of gabbro, gabbroic diorite, diorite, monzogabbro, monzodiorite and monzonite in
composition. They intrude early to middle Carboniferous granitic basement rocks in the region. Here, we used in situ
zircon U-Pb ages and Lu—Hf isotopic values, whole-rock Sr—Nd isotopic values, and mineral chemistry and
geochemistry of these plutons to deciphere petrogenesis and crustal evolution; we also discuss geodynamic
implications. LA—ICP-MS zircon U-Pb dating of the magmatic zircons suggests that the plutons were emplaced during
the latest Carboniferous to early Permian (302 Ma). The metaluminous and I-type intrusive rocks belong to the high-K
calc-alkaline series. Furthermore, they are relatively enriched in light rare earth elements (LREEs) and large-ion
lithophile elements (LILEs), and depleted in heavy rare earth elements (HREEs) and high field strength elements
(HFSEs), such as Nb and Ti. The samples have homogeneous initial ISr values (0.70675 to 0.70792) and low eNd (t)
values (-5.1 to -3.3). Zircons from the rocks of both plutons have uniform negative to slightly positive eHf (t) values
(-3.5to 1.4) and old Hf two-stage model ages (1323 to 1548 Ma), implying that they have the same source, as well as
suggesting the involvement of old enriched lithospheric mantle materials during their magma genesis. These results,
combined with the eHf (t) values and two-stage model ages, demonstrate that the primary magmas were derived
from partial melting of old lithospheric mantle material metasomatized by subduction-related fluids. Considering
other regional geological data from the Sakarya Zone where these plutons formed, we conclude that latest
Carboniferous to early Permian magmatism in the area involved the partial melting of a phlogopite- and spinel-bearing
Iherzolite under an extensional regime in a subduction-related setting. Such an extension event would have caused
hot asthenospheric upwelling and was likely triggered by back-arc rifting during subduction of the Paleo-Tethyan
oceanic slab. Thus, the magmas are likely subduction-related products, implying that southward subduction of Paleo-
Tethyan oceanic lithosphere in the region began in the latest Carboniferous to early Permian periods.

Keywords: Subduction of Paleo-Tethyan oceanic lithosphere, SCLM melts, Sakarya Zone, NE-Turkey
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Evciler (Canakkale, KB Tirkiye) Kuzeyindeki Oligosen Volkanizmasinin
Petrojenezi, Jeokronolojisi ve izotop Jeokimyasi

Oya Erenoglu
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Bu calismada, Biga Yarimadasi’'nda Evciler koyu kuzeyinde genis alanlarda mostra veren farkl evrelerde olusmus
magmatik kayalarin volkano-stratigrafik konumu ve petrolojik dzellikleri arastirilmistir. inceleme alaninda Kretase yasli
metamorfik temel kayaglar, granitik plitonlar ve volkanik kayaglardan olusan magmatik topluluklar, ¢okel kayaglar ile
bir arada izlenmektedir. K/Ar yontemi kullanilarak elde edilen yas verileri ile, 22 My’dan (Erken Miyosen) 29 My’a (Geg
Oligosen) kadar olan donemdeki magmatik birimler, litostratigrafik ve krono-stratigrafik olarak 6 farkl alt birime
ayrilabilmektedir. Bu birimler, Oligosen déneminde bazik karakterli, kalkalkalen Saraycik Volkaniti, ortag karakterli Can
Volkaniti, Ezine Volkaniti, Kirazli Volkanitleri ve asidik karakterde Yaylacik ignimbiriti ile temsil edilmektedir. Miyosen
donemi ise ortac karakterli Behram Volkanitleri ile temsil edilir. Evciler plitonu bdlgedeki Oligosen-Miyosen

volkanitlerini sicak dokanakla keserek yerlesmistir.

Bolgedeki tim volkanitler orta-yiksek K'ludurlar. N-tipi MORB ve kondrite normalize edilmis iz element degisim
diyagramlarinda, tim volkanik birimlerde, blytk iyon yarigapli litofil elementler (LILE) ve hafif nadir toprak elementler
(LREE) bakimindan zenginlesme, ylksek alan enerjili elementler (HFSE) ve agir nadir toprak elementler (HREE)
bakimindan tiketilme gortlmustir. Bu durum yitim bileseni ile zenginlesmis, manto kaynak alanindan tlreyen lavlara
benzerlik gosterir. Jeokimyasal veriler ile bolgedeki tim volkanik kayaglarin, fraksiyonel kristallenme ve kabuksal
asimilasyon siregleri sonucunda farkllastiklari anlagilmaktadir. Volkanik birimlerin 87Sr/86Sr ve 143Nd/144Nd izotop
analizleri ise benzer manto kaynak alanlarindan tirediklerini gostermektedir. Oligosen-Miyosen volkanizmasina ait tim
petrojenetik veriler yitim bileseni ile zenginlesmis litosferik manto kaynagini isaret etmektedir.

Anahtar Kelimeler: Biga Yarimadasi, Oligosen volkanizmasi, izotop sistematigi, petroloji, K/Ar yaslandirma
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Petrogenesis, Geochronology and Isotope Geochemistry of Oligocene
Volcanism in Northern Evciler (Canakkale, NW Turkey)

Oya Erenoglu

Canakkale Onsekiz Mart Universitesi, Egitim Fakiiltesi, Cografya Egitimi Bélim, Canakkale, Turkey
(o_turkdonmez@comu.edu.tr)

In this study, the aim was to clarify volcano-stratigraphic positions and petrological characteristics of igneous rock
outcrops formed over large areas at different stages located north of Evciler village in the Biga Peninsula. Cretaceous
metamorphic basement rocks and magmatic assemblages of granitic plutons and volcanic rocks are exposed together
with sedimentary rocks in the study area. Using K/Ar age data from magmatic rocks, ages vary between 22 Ma (Early
Miocene) and 29 Ma (Late Oligocene). According to this age data, volcanic rocks can be classified lithostratigraphically
and chronostratigraphically into 6 different sub units. These units are represented by the Oligocene calc-alkaline
Saraycik volcanics with basic character, Can volcanics, Ezine volcanics, Kirazli volcanics with intermediate character,
and Yaylacik ignimbrites with acidic character. The Miocene period is represented by the Behram volcanics with
intermediate character. The Evciler pluton was emplaced cutting the Oligocene-Miocene volcanics in the region.

All volcanic rocks in the region have medium-high-K character. On N-type MORB and chondrite-normalized trace
element spidergrams, for all volcanic units enrichment was observed with regard to large ion lithophile elements (LILE)
and light rare earth elements (LREE), with depletion observed with regard to high field strength elements (HFSE) and
heavy rare earth elements (HREE). This situation shows similarity with an evolved source from the mantle enriched by
subduction components. Using geochemical data, it is clear that all the volcanic rocks differentiated as a result of
fractional crystallization, and crustal/assimilation processes. The 875r/86Sr and 143Nd/244Nd isotope analyses of volcanic
rocks show that they were derived from a similar mantle source. All petrogenetic data obtained from Oligocene-
Miocene volcanism in the region indicates enriched lithospheric mantle source with subduction component.

Keywords: Biga Peninsula, Oligocene volcanism, isotope systematics, petrology, K/Ar dating
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Kuzeybati Anadolu’da Magma Odasi Dinamigi ve Siiregleri: Kepsut Bazaltik
Trakiandezitlerinin Plajiyoklas Kimyasi ve Kristal Boyut Dagilimi (CSD)

Omer Kamaci, Safak Altunkaynak

istanbul Teknik Universitesi, Jeoloji Miihendisligi Bélimd, istanbul, Tirkiye
(kamaciom@itu.edu.tr)

KB Anadolu’da Erken Miyosen’deki magma odasinin fiziko-kimyasal dinamigini ortaya koyabilmek amaciyla Kepsut
bazaltik trakiandezitlerine ait plajioklaslar Uzerinde mineral kimyasi ve kristal boyutu dagilimi analizleri
gerceklestirilmistir. Kepsut bazaltik trakiandezitleri (KBT) baslica plajiyoklas, sanidin, klinopiroksen, hornblend ve biyotit
fenokristalleri icermektedir. KBT icerisinde plajiyoklaslarda ¢dzinme ve elek dokulari, hornblendlerin sinirlarinda ise
klinopiroksen haleleri gelismesi gibi dengesiz kristallenme dokulari gézlenir. Petrografik incelemeler ve mineral kimyasi
verilerine gore, KBT igerisinde 4 farkli plajiyoklas jenerasyonunun varlig tespit edilmistir. Bunlar: 1 i) yamali, elek
dokulu, bélimsel ¢oziinmeler gosteren, yuvarlak sekilli cekirdek zonu (Ansi-Ansz) ve salinimli sénme, ¢ézlinme sonrasi
reaksiyon haleleri gdsteren kenar zonlari (Anse-Anys) iceren plajioklaslar; ii) polisentetik ikizienme gosteren yaridzsekilli
ikinci nesil plajiyoklaslar (Anes-Ango); iii) kimulofirik topluluklar igindeki yaridzsekilli plajiyoklaslar (Angs-Anes) ve iv)
ozsekilli prizmatik mikrolitlerdir (Anes-Anez). Farkli plajiyoklas jenerasyonlari, magma odasinda meydana gelen sicaklik,
basing, su igerigi, oksijen fugasitesi ve eriyik kimyasi gibi degiskenlerin etkisiyle olusmustur. Bu degiskenler, KBT'nin
evriminin dort farkli evrede olustugunu ortaya koymaktadir: (i) Dengeli kristallenme evresi, (ii) mafik magma istilasi
evresi, (iii) magma karismasi evresi ve (iv) ertipsiyon oncesi evre. Hesaplanan kristal boyut dagilimlari (CSD), mikrolitler
icin 0.005-0.020 cm, fenokristaller icinse 0.032-0.127 cm araligindadir. CSD egiminde goérilen belirgin kirilma,
kristalizasyon sirasinda dengesiz kristallenme sireglerinin etkin oldugunu gosterir. Plajioklaslarda gozlenen o6zel
dokular ve fizikokimyasal 6zellikleri, farkli plajioklas jenerasyonlarinin temel olarak manto ve kabuk kokenli magmalarin
etkilesimi ve bunu takip eden basing serbestlenmesi kristalizasyonu ile gelistiklerini ortaya koymaktadir. Bu sonug, KB
Anadolu’da, genislemeli tektonik ve iliskili basing serbestlenmesi stireglerinin Erken Miyosen’de etkin oldugu hipotezini
desteklemektedir.

Anahtar Kelimeler: KB Anadolu, plajiyoklas kimyasi, kristal boyut dagilimi, magma odasi dinamigi, basing serbestlenmesi
kristalizasyonu
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Magma Chamber Dynamics and Processes Beneath Nw Anatolia: Insights
from Plagioclase Chemistry and Crystal Size Distribution (CSD)

Omer Kamaci, Safak Altunkaynak

istanbul Teknik Universitesi, Jeoloji Miihendisligi Bélimd, istanbul, Turkey
(kamaciom@itu.edu.tr)

We document the plagioclase chemistry and crystal size distribution of basaltic trachyandezites from the Kepsut
volcanic field in order to understand the Early Miocene magma chamber dynamics and processes beneath NW
Anatolia. Kepsut basaltic trachyandesites (KBT) contain plagioclase, sanidine, clinopyroxene, hornblende and biotite.
KBT display disequilibrum textures such as resorption, sieve texture in plagioclase and corona textures in hornblende
and clinopyroxene. Petrographic features of KBT and plagioclase chemistry indicate that four different plagioclase
generations were formed, 1) Plagioclases having patchy, sieve, partially resorbed and rounded cores (Ansi-Angy) and
oscillatory-post-resorption reaction rims (Ansg-Anys); 2) subhedral palgioclase phenocrysts showing complex twinnings
with Anes to Angg; 3) cumulophyric subhedral plagioclases (Anss-Anes); and 4) euhedral prismatic microlites (Anes-Aney).
Co-existence of these distinct plagioclase generations indicate changing of temperature, pressure, water content,
oxygene fugacity and melt chemistry in magma chamber. According to these factors, four stages can be distinguished
during magma evolution: Equilibrium stage, mafic input stage, mixing/mingling stage and pre-eruption stage. To
monitor physical evolution in magma chamber, calculation of crystal size distributions (CSD) mark sizes 0.005-0.020
cm for microlites and 0.032-0.127 cm for phenocrysts. CSD show sudden break in slope reflecting disequilibrium
crystallization within the magma chamber. Textural features and physico-chemical properties of distinct plagioclase
generations suggest that magma mixing/mingling and following decompression-driven crystallization were principal
processes during the evolution of KBT. Our results support that extensional tectonics and associated decompressional
processes were active in NW Anatolia during the Early Miocene.

Keywords: NW Anatolia, plagioclase chemistry, crystal size distribution, decompression-driven crystallization, magma
chamber dynamics
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Galatya Volkanik Provensi Orta ve Dogu Kesiminin Volkanolojik Evrimi ve
Petrografisi

Ozlem Toygar Sagin, Ozgiir Karaoglu

Eskisehir Osmangazi Universitesi, Jeoloji Mihendisligi Bslimd, Eskisehir, Ttrkiye

(ozlemtoygar6@gmail.com)
Galatya Volkanik Provensi (GVP) kuzeybati Anadolu’da, yaklasik 7000 km?lik yGzolgimu ile Turkiye'nin en genis
yayilimh volkanik merkezlerinden birisidir. Kuzey kesimi Kuzey Anadolu Fay Zonu (KAFZ), giineyi ise volkanitlerle
arakatkili sekilde bulunan karasal sedimanter birimleri iceren volkano-sedimanter havzalar ile (Beypazari Havzasi,
CGayirhan Havzasi, Ayas-Gudul-Celtikgi Bolgesi) sinirlanmistir. Bolgede Neo-Tetis’in kuzey kolunun kapanmasi ile gelisen
yakinlagma, dalma-batma ve ¢arpisma ile iliskili olarak gelisen volkanizma literattrde iki ana evreye ayrilmistir: (i) Erken
Miyosen evresi (20,8-17 My), yaklasik 1500 m kalinliginda trakiandezit, andezit, trakit-trakidasit, dasit ve riyolitlerden
olusan ortag-felsik lav akintilari ve bunlarla iliskili piroklastik kayaglar ile az oranda alkali bazaltik lav akintilari igerirken;
(ii) Ge¢ Miyosen yash (10.6- 9.5 My) volkanik birimler yasl evreye oranla olduk¢a az hacimli alkali bazaltlardan
olugmaktadir.

Onceki calismalarda GVP Miyosen volkanizmasinin, kitasal carpismayi takip eden genislemeli tektonik rejimin
kontroliinde ylzeyledigi ifade edilmistir. Literatlirde Erken Miyosen volkanik serilerinin, Geg Kretase’den itibaren
gerceklesen Neo-Tetis okyanusal litosferinin yitiminden etkilenmis bir manto kaynagindan itibaren tiremis oldugu; Geg
Miyosen bazaltlarinin ise daha tiketilmis bir manto kaynagina ait kismi ergime trtnleri oldugu 6ne sirilmustlr. Geg
Miyosen lav serilerinin bu volkanik sistemin 6zellikle dogu kesiminde etkin oldugu dikkati cekmektedir. GVP’de ¢6ziim
bekleyen problemlerden birisi, Erken Miyosen’de yitim kokenli oldugu dusiinilen magma kaynaginin, hangi jeodinamik
sureclerin neticesinde Geg¢ Miyosen’den itibaren yitim etkisi son derece dislk, astenosferik manto koken katkisi
yuksek bir magma kaynagindan beslenmis oldugudur. Ayrica, volkanizmadaki yaklasik 10 My’lik suskunluk donemi
olarak nitelendirilen Orta Miyosen evresinde, kalkalkali volkanizmadan, alkali volkanizmaya bir gegis evresinin varlig
net bir sekilde ortaya konulamamistir.

Volkanolojik evrimi tam olarak ortaya konulamayan GVP volkanizmasinin zaman-mekan iliskilerinin acikliga
kavusturulmasi amaciyla, bolgenin kuzeydogu (Cerkes, Orta) ve orta kesiminden (Kizilcahamam) itibaren galismalar
yurGttlmeye baglanmistir. Bu ¢alismada, (i) volkanizmanin baslangici ile birlikte yizeyleyen ortag volkanik kayaglarin
olusturdugu erken volkanizma dénemindeki Griinlerin (21-19 My); (ii) bu volkanik sistemin deforme olup asinmasi ve
ardindan gelisen stratovolkan ve kaldera volkanlar donemindeki ortag ve felsik karakterli volkanik kayaglarin (19-17
My); (iii) ve son olarak yaklasik 10 My’lik suskunluk donemi ardindan, baskin olarak provensin dogu kesiminde (Cerkes)
az miktarda da orta kesiminde (Ovacik, Kizilcahamam) etkin olan mafik ve orta¢ karakterli intrizif ve plato lav
Grunlerinin (10.6- 9.5 My) volkanolojik gelisim ve petrografileri tartisiimistir.

Anahtar Kelimeler: Galatya Volkanik Provensi, volkanizma, Miyosen, petrografi
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Nolcanological Evolution and Petrography of the Central and Eastern Part of
the Galatean Volcanic Province

Ozlem Toygar Sagin, Ozgiir Karaoglu

Eskisehir Osmangazi Universitesi, Jeoloji Miihendisligi B6lim(, Eskisehir, Turkey
(ozlemtoygar6@gmail.com)

The Galatean Volcanic Province (GVP) is one of the widest-extended volcanic centers which spread over a region of
about 7000 km? in northeastern part of Anatolia, Turkey. It’s bounded by North Anatolian Fault Zone (NAFZ) to the
northern, and volcano-sedimentary basins (Beypazari, Cayirhan, Ayas-Gudul-Celtikci) which comprise terrigeneous
clastic sedimentary units intercalated with volcanic rocks to the southern part. The activity of the volcanism occured in
relation to the closure of the northern branch of Neo-Tetyhs is divided into two main phases in the literature: (i) Early
Miocene (20.8-17 Ma) trachyandesitic, andesitic, trachytic-trachydacitic, dacitic and rhyolitic lava flows and pyroclastic
units, about 1500 km thick, and slightly alkali basaltic lava flows, (ii) the volcanic units of Late Miocene (10.6-9.5 Ma)
phase comprise of slightly alkali basalts.

In previous studies, it was documented that the GVP Miocene volcanism was activated under the control of the
extensional tectonic regime following the continental collision between two plates. It has been also suggested that
while the Early Miocene volcanic series were derived from a mantle source that has been affected by subduction of
the Late Cretaceous Neo-Tethyan oceanic lithosphere, the Late Miocene basalts were caused by some partial melting
products of a depleted mantle source. It is noteworthy that the Late Miocene lava series were active in the eastern
part of the GVP. One of the poorly-understood challenging issues about the GVP is that the magmatic source thought
to be of subduction origin in Early Miocene was fed from a magma source with extremely low asthenospheric mantle
origin contribution as a result of which geodynamic processes were affected from Late Miocene. Furthermore, the
presence of a transition from the calc-alkaline volcanism to the alkaline volcanism has not been clearly documented in
the Middle Miocene, which is described as 10-My dormant period of the volcanism in the literature.

In order to clarify the time-space relations of the GVP volcanism, which can not be fully explained, volcanological
evolution has begun to be carried out from the northeast (Cerkes, Orta) and central part of the region (Kizilcahamam).
In this study, (i) the early-phase volcanic products (21-19 My) comprised of the intermediate volcanic rocks with the
beginning of the volcanism; (ii) the following-second phase of stratovolcano and caldera volcanoes intermediate and
acidic in character (19-17 Ma); (iii) and finally after about 10 Ma dormant period of the volcanism, composed of basic
and intermediate intrusive and plateau lava volcanic activities (10.6- 9.5 Ma), predominantly in the eastern part
(Cerkes) and slightly in the center part (Ovacik, Kizilcahamam), will be discussed.

Keywords: Galatean Volcanic Province, volcanism, Miocene, petrography

70



mailto:ozlemtoygar6@gmail.com

A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

]Geochemistry and Tectonomagmatic Setting of the Kermanshah
Ophiolites, Western Iran

Reza Zareisahamieh?, Ali Moradpour?

Deptartment of Geology, Faculty of Science, Lorestan University, Iran
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The Bitlis-Zagros Suture Zone, extending from western Turkey, NE Iraqg to Iran, is related to the Permian opening and
late Cenozoic closure of the Neo-Tethys oceanic realm. This Suture Zone comprises abundant Jurassic to late
Cretaceous ophiolites, referring as Peri-Arabian ophiolites. In Irag and Iran, the Late Cretaceous ophiolites are aligned
along the Main Zagros Thrust and include Kermanshah and Neyriz ophiolites in Iran and Penjween-Mawat ophiolites in
Irag. The Kermanshah ophiolite represents the late Cretaceous remnants of the southern branch of Neo-Tethyan
Ocean and consists of mantle peridotites, gabbroic pockets within the mantle, dyke swarms, pillow lavas and upper
Cretaceous pelagic limestones. Bulk rock Ti vs Yb modeling represents that the Kermanshah peridotites show variable
degree of partial melting, varying from 20-22% in dunites, 17-21% in harzburgites and 15-17% in lherzolites. In V vs Yb
diagram, the Kermanshah peridotites show QFM signature (between QFM and QFM+1), suggesting a supra subduction
zone affinity for the formation of these rocks. Peridotite chromites show a forearc affinity in Al,O3 vs TiO; plot,
whereas their parental melts (in equilibrium with chromites, obtained using the partition coefficients) display a
boninitic signature. Based on chondrite-normalized REE patterns, Kermanshah mantle restites show depletion in
incompatible element concentrations with respect to the depleted MORB mantle (DMM). In N-MORB normalized-
incompatible elements and chondrite-normalized REE diagrams, the Kermanshah gabbros and olivine gabbros display
similarities to N-MORBs.

Keywords: Ophiolite, Kermanshah, Neo-Tethyan, supra-subduction zone
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]Biga Yarimadasi Gan Yoresi Volkanik Kayaglarinin Jeolojik ve Petrolojik
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3istanbul Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi B&lim, 34320 Avcilar, istanbul, Tirkiye
(ssoylemezoglu@nigde.edu.tr)

Can yoresi, Biga Yarimadasindaki konumuyla Turkiye’'nin tektonik birliklerinden Sakarya Kitasinin kuzeybati kesiminde
ve Ezine zonu iginde yer alir. Sakarya Kitasi igindeki Camlica Metamorfitleri bolgenin temelini olusturmaktadir.
inceleme alaninda gdzlenen en yasli magmatik birim Geg Eosen yasli andezitik karakterli volkanik kayaclar (Dededag
Formasyonu, Ust Eosen-Alt Miyosen) ve bunlar ile iliskili cokel kayaclardir. Alt volkanik topluluk bashg altinda
incelenen Dededag Formasyonu andezitik ve riyolitik karakterli kayaclar piroklastitler ile baslayip akma yapili andezit ve
riyolitler ile devam etmektedir. Ge¢ Eosen’den sonra bdlge tamamen karasal ortama ge¢mistir. Bu evrede anatektik
ergimeler ile Dededag Volkanitleri'nin Ust seviyeleri ile i¢ ice gelisen Camyayla Plitonu sig kesimlere yerlesmistir.
Dededag volkanik kayaglari Camyayla Plutonu’na benzer jeokimyasal degerler vermekte olup, kalkalkalen ve
metalumino 6zellik gbstermektedir. Orta volkanik topluluk (Alt-Orta Miyosen), andezitik ve bazaltik kayaglardan olusan
Kirazli Volkanitleri ile temsil edilir. Kirazli volkanik kayaglarinin jeokimyasal verileri degerlendirildiginde Dededag
Volkanitleri gibi yay bileseni ve tiiketilen levha siniri volkanik kayaglari alaninda yer aldigi gorilir. Ust volkanik topluluk
ise felsik karakterli kayaclardan olusan lIsikeli Formasyonu’ndan olusmaktadir. Isikeli Formasyonu Geg Orta-Ust
Miyosen gélsel ¢okelleri (Can Formasyonu) ile ic ige gelismistir. inceleme alaninda sadece kiiglik bir mostrada gériilen
Caferler Bazalti inceleme alanindaki diger bazaltik bilesimli kayaglardan farkli olarak, iri ve kimeler halinde olivin
icermesi ile ayirt edilmektedir. Caferler 6rnegi, bazaltik trakiandezit ile trakibazalt bilesimleri sergilemektedir.

Anahtar Kelimeler: Kuzeybati Anadolu, volkanik kayaglar, petroloji
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The Can area, with it’s position in Biga Peninsula, is located within the northwestern part of the Sakarya continent that
is one of the tectonic associations of Turkey and in the Ezine zone. Camlica Metamorphics in the Sakarya Continent
form the basement of the region. The oldest magmatic unit observed in the study area is Late Eocene aged volcanic
rocks of andesitic character (Dededag Formation, Upper Eocene-Lower Miocene) and sedimentary rocks associated
with them. Dededag Formation investigated under the heading of sub-volcanic unit begin with andesitic and rhyolitic
rocks and pyroclastics, continues with andesite, rhyolite lavaflows. After Late Eocene, the region became terrestrial
environment. At this stage, with anatectic melting, the Camyayla Pluton growing nested with higher levels of Dededag
Volcanics was located in shallow depths. Dededag volcanic rocks represent similar geochemical values to the Camyayla
Pluton, and show calc-alkaline and metaluminous character. Central volcanic unit (Lower-Middle Miocene) are
represented by Kirazli Volcanics consisting of andesitic and basaltic rocks. Evaluation of geochemical data from Kirazli
volcanic rocks shows that it is placed in the area of arc component and convergent plate boundary volcanic rocks like
Dededag Volcanics. Upper volcanic unit is composed of felsic rocks of Isikeli Formation. Isikeli Formation was
developed interfingered with Late Middle-Upper Miocene lacustrine sediments (Can Formation). Caferler Basalt,
observed only in a small outcrop in the study area, unlike the other rocks of basaltic composition in the study area, is
distinguished by large olivines in clusters. Caferler sample exhibits basaltic trachyandesite and trachybasalt
compositions.

Keywords: NW Anatolia, volcanic rocks, petrology
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The Arasbaran Metallogenic Belt is one of the most important porphyry copper and epithermal gold deposits in NW
Iran. It was formed on Cenozoic magmatic arc in southern margin of Lesser Caucasus. The zone containing of Sungun
and some other deposits is in world class. Geology of the region is dominated by the Upper Eocene to Upper Pliocene
calc-alkaline volcanic and volcano-sedimentary succession overlying on the Cretaceous basement. The magmatic
activities started from Late Cretaceous to Paleocene in an active continental margin with calc-alkaline - tholeiitic
affinity in a thin continental crust, and related to Meso-Tethys trench continued during Late Eocene in the form of
shoshonitic volcanism. Via Oligocene, emplacement of various and wide granitoids with medium to high-K calc-alkaline
affinity have been observed. These granitoids have formed in final stages of tectonic and magmatic evolutions
between 46-40 Ma Ordoubad intrusive unit (northwest of the arc) consisting of diorites and granodiorites, the 30-26
Ma Shayvar and Ahar intrusive units (east and southeast of the arc) including in granites and monzonites, the 27-20
Ma Sungun and Haftcheshmeh shallow depth intrusions (center to northwest of the arc) containing of diorite and
granodiorites, and the 10-9 Ma Mivehroud, Mazraeh and Anjerd intrusive units consisting of diorites and micro
granites. After Paleogene to Early Oligocene, the governing of compressional tectonic regime and the intrusion of
basaltic magma deriving from mantle of long-lived subduction zone formed a thick crust with garnet-bearing
amphibolite rocks at the base of the arc.

Keywords: Iran, Arasbaran, magmatic arc, U-Pb, Ar-Ar chronology
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Bati Anadolu’da 6nemli miktarda anklav iceren Egrigoz (EM) ve Koyunoba (KM) monzogranitleri ¢ekirdek kompleks
olusumundaki magma olusum sureglerinin anlasiimasinda anahtar bilesenler olarak kabul edilebilmektedir. Anklavlar
granodiyoritten kuvars monzonite kadar degisen bilesime sahiptir. Tumd kristalli mikrograniler ve az miktarda
porfiritik doku gostermekte ve singerimsi, zonlu/ters zonlu plajiyoklazlar ve antirapakivi mantolanmasi
icermektedirler. Ana kaya ve anklavlar subalkali, kalk-alkali, peralimino ve I-tipi karaktere sahiptirler. Egrigdz
monzograniti Koyunoba monzogranitinden porfiritik dokusu ve icerdigi amfibol ve allanit mineralleri ile farklilik
sunmaktadir. Ana kaya ve anklavlarin jeokimyasi birbirlerine cok benzer olmakla birlikte bazi anklavlar yiksek Al,Os3,
Fe,03, MgO, Ca0, TiO,, MnO, P,0s, Na,O, Mg#, Cu, Zn, Ni, Ga, Nb, V, Ti ve Zr ve dustk SiO, K,O, Th iceriklerine
sahiptirler. Bu kayaglar kismen birbirlerini Gzerleyen 87Sr/8Sr, Nd, ve Pb isotop degerlerine sahiptirler. Bu degerler
onemli miktarda kabuksal bilesenlerin katiimini isaret etmektedir. Ayrica, felsik ve mafik magmalarin ayri ayri
fraksiyonlandigina dair jeokimyasal gidislerin belirgin oldugu gorilmektedir.

Es yash kabuk ve manto magmalarinin ilerleyen fraksiyonlanmasi ve surekli karisimi, bu granitoyid magmalarinin ve
anklavlarinin hemen hemen son bilesimini kazanmasindaki temel streglerdir. Genisleme ile es yash granitoyidlerde bu
sureclerin gelisimi, dilimin geriye hareketine bagli astenosfer yukselimi ve sonucundaki artan isi kaynagiyla alt kabuk ve
litosferik manto kaynaklarinin ergimesi ve karisiminin yeraldigi bir jeodinamik modelle uyumluluk sergilemektedir.
Geriye hareketle baglantili genisleme yiksek K'lu mantodan tiremis mafik ergiyiklerin buytk felsik magma
rezervuarlarina katiimini saglayan kirik sistemlerinin gelisiminde énemli bir rol oynamistir.

Anahtar Kelimeler: Kabuk-manto etkilesimi, monzogranit, anklav, Sr-Nd-Pb izotopu, jeokimya, ayri ayri fraksiyonlanma
ve slrekli karisim
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The Egrigdz (EM) and Koyunoba monzogranites (KM) in western Turkey, which contain a substantial amount of
enclaves, can be regarded as key components to elucidate the magma-forming processes in a core-complex setting.
Their enclaves have granodiorite to quartz monzonite compositions, display holocrystalline microgranular and minor
porphyritic textures and contain spongy cellular, zoned/inversely zoned plagioclases and antirapakivi mantling. Host
rocks and enclaves are subalkaline through calc-alkaline peraluminous and I-type category. EM differs from the KM in
that it displays a porphyritic texture and contains amphibole and allanite. Geochemistry of host rocks and enclaves is
rather similar but some enclaves are distinguished by higher Al,03, Fe;03, MgO, Ca0, TiO,, MnO, P,0s, Na,0, Mg#, Cu,
Zn, Ni, Ga, Nb, V, Ti and Zr and lower SiO», K,0, Th content. They have partly overlapping 87Sr/8Sr;, Nd; and the Pb
isotope values that indicate a contribution of crustal components. They appear to have identical geochemical trends
to individual fractionation of felsic and mafic magmas.

The progressive fractionation and continuous mixing/mingling of coeval crustal and mantle magmas are major
processes to form the near-final composition of these granitoid magmas and their enclaves. Development of these
processes in syn-extensional granitoids is in accordance with a geodynamic model involving slab roll-back induced
asthenospheric upwelling as a heat source, which caused melting and mixing of lower crustal and lithospheric mantle
sources. A roll-back-induced extension also played a fundamental role in the generation of conduits that fed by high-K,
mantle-derived mafic melts into the large felsic magma reservoirs.

Keywords: Crust-mantle interaction, monzogranite, enclave, Sr-Nd-Pb isotope, geochemistry, individual fractionation
and continuous mixing
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Bati Anadolu’da genislemeli tektonik rejimin yapisal kontroliine bagli olarak Oligosen’den itibaren yiiksek hacimli kalk-
alkali, alkali ve sosonitik karakterli volkanizma etkindir. Afyon bolgesindeki volkanizma kalk-alkali Grtnler ile baglamakta
(~15 My) ve Sandikli'nin dogu bati kesimlerinde K-G dogrultusu boyunca ytizeyleyen alkali volkanizma (~14-8 My) ile
devam etmektedir. Alkali magmatizmanin kaynak bolgesi Anadolu levhasi altina dalan litosferik dilimdeki yirtilma ile
iliskilendirilmis olmasina ragmen, alkali-kalkalkali volkanitlerin magma kaynak bdlgesinin énemi ve jeodinamik
konumdaki yeri detayli ele alinmamistir. Bu calismada, Afyon ve civarindaki alkali ve kalkalkali volkanik birimlerin
petrografisi, toplam kaya¢ ana, eser ve Sr-Nd izotop jeokimyasi sonuglari incelenmis ve volkanitlerin genisleme
tektonigi icerisindeki konumlari ortaya konmaya calisiimistir. Kalkalkali rinler, ignimbritler Gzerinde yayilim
sunmaktadir ve trakit, trakidasit bilesimli masiv lav akintilari ile temsil edilmektedir. Baslica, kuvars, plajiyoklaz,
opaklagmis biyotit, ojit ve kersutit fenokristallerinden olusmaktadir ve subalkali-kalkalkali karakter sergilemektedir.
Alkali volkanitler, Erken Miyosen yasli flliviyal ¢okeller Gizerinde ylzeylenmekte olup, bazaltik trakiandezit, trakit ve
trakidasite degisen bilesime sahiptir. Bu volkanitler, + kuvars, plajiyoklaz, sanidin, biyotit, opaklasmis kersutit, ojit ve +
iddingistlesmis olivin fenokristallerinden olusmakta ve alkali-sosonitik bilesime sahiptir. Ana ve eser element degisim
diyagramlarinda alkali ve kalkalkali volkanik birimler benzer gidisler gostermektedir ancak oransal agidan farkliliklar
sumaktadir. ilksel mantoya gére normalize edilmis coklu element diyagramlarinda alkali ve kalkalkali volkanitler benzer
desenler sunmaktadir. Kalkalkali volkanitlerin 87Sr/86Sr ve 143Nd/'44Nd oranlari, 0.706284-0.706790 ve 0.512463-
0.512472, alkali volkaniklerin ise 0.704989-0.707650 ve 0.512424-0.512595 arasindadir. Jeokimyasal veriler, kabuk ve
manto bilesenlerine sahip alkali ve kalkalkali volkanitlerin olusumu ve katilasmasinda kabuksal kirlenme, fraksiyonel
kristallesme ve magma karisim sireglerinin timundn etkin oldugunu ortaya koymaktadir. Erken Miyosen’den itibaren
litosferik mantonun etkisi dilimin geriye dogru hareketine bagli olarak gelisen kalkalkalilerden, mantonun etkisinin
baskin oldugu alkalilere dogru azalmis, bunu takiben dilimde meydana gelen yirtiimaya bagli olarak ise astenosferik
manto etkisi hacimsel olarak buyik artis gdstermistir.

Anahtar Kelimeler: Alkali-kalk-alkali birlikteligi, jeokimya, Sr-Nd izotopu, kabuk, manto, litosferik ve astenosferik manto
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Due to the structural control related to the extensional tectonic regime in Western Anatolia, vaoluminous calc-
alkaline, alkaline and shoshonitic volcanism were active from Oligocene to Late Miocene. The volcanism commenced
with the calc-alkaline geochemical affinity (~15 Ma), with products varying in composition from andesite to rhyolite.
Following the calc-alkaline volcanism, predominantly alkaline volcanic products located in the eastern and western
parts of Sandikli area erupted through a N-S- and locally NW-trending lineament. In the previous studies, although the
source of alkaline magmatism was associated with the tearing of the lithospheric slab beneath the Anatolian plate, the
precise location of the magma source of the alkali-calc-alkaline volcanic rocks within the geodynamic setting has not
been fully elaborated. In this study, petrography, total rock major, trace and Sr-Nd isotope geochemistry results of the
alkaline and calc-alkaline volcanic units in the Afyon and its surrounding areas were tackled, and the positions of
volcanic rocks in the extensional tectonic system has been attempted to be clarified. The calc-alkaline lava sheets are
spread over ignimbrites, and are represented by massive lava flows of trachytes and trachydacites. It is mainly
composed of quartz, plagioclase, opacified biotite, augite and kersutite phenocrysts and exhibits subalkaline-calc-
alkaline geochemical affinity. However, alkaline volcanic rocks are exposed on the Early Miocene fluvial sedimentary
units and have basaltic trachyandesite, trachyte and trachydasite compositions. These volcanic rocks are composed of
+ quartz, plagioclase, sanidine, biotite, opacified kersutite, augite, + iddingsitized olivine phenocrysts. Alkaline and
calc-alkaline volcanic units show similar trends in multi element diagrams, whilst posing some variations in terms of
abundance ratios. In the primitive mantle-normalized spider diagrams, alkaline and calc-alkaline volcanic units provide
similar distribution patterns. The ratios 87Sr/86Sr and 143Nd / 144Nd of the calc-alkaline and alkaline volcanic rocks vary
between 0.706284-0.706790 and 0.512463-0.512472, and between 0.704989-0.707650 and 0.512424-0.512595,
respectively. Geochemical data show that crustal contamination, fractional crystallization and magma mixing
processes were effective in the formation and solidification of alkaline and calc-alkaline volcanic rocks having crust
and mantle components. Since the Early Miocene, the effect of the lithospheric mantle has been decreasing from the
calc-alkaline to alkaline affinity due to the termination of the slab roll back processes and the increasing
asthenospheric mantle input within the alkaline rocks might be linked to the tearing of the slab.

Keywords: Alkaline-calc-alkaline association, geochemistry, Sr-Nd isotope, crust, mantle, lithospheric and
asthenospheric mantle
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30SU Argon Geochronology Laboratory, Oregon State University, College of Earth, Ocean and Atmospheric Sciences, Corvallis, ABD
(soguz@ktu.edu.tr)

Duzkoy (Trabzon) yoresinde bulunan ve ilk defa bu calismada detayli olarak incelenen mafik dayklar Sakarya Zonu
dogusundaki (KD Turkiye) Eosen yash bazik volkanizmanin son Griinlerini temsil eder. 4°Ar/3%Ar yontemi kullanilarak mafik
dayklardan elde edilen kristallenme yaslari 46 ila 44My (Orta Eosen) arasinda degisir. Petrografik ve jeokimyasal
ozelliklere gore, Duzkoy yoresi mafik dayklari iki alt gruba ayrilirlar: Grup | dayklar (Dcl 6rnegi) toleyitik bazalt olarak
adlandirilir ve uralitlesmis klinopiroksen ve kalsik plajiyoklas (Ane;.77) fenokristalleri igerir. Sosonitik-alkalen karakterli Grup
Il dayklari ise jeokimyasal olarak Gg¢ farkli grupta siniflandirmak mumkinddr. Birinci grup dayklar (Dc2 ve Dc4) sosonitik
trakibazalt ve trakiandezit olarak adlandirilir ve Mg’ca zengin kalsik klinopiroksen (Mg# = 81-91; W0s;-48EN40-44FS5-10), sodik
plajiyoklas (An,.13) ve nadiren sanidin (Ori3.76) fenokristalleri igerirler. ikinci grup dayklar (Dc3 ve Dc5) potasik trakibazalt
ve trakiandezit olarak adlandirilir ve Mg’ca kismen zengin kalsik klinopiroksen (Mg# = 71-86; Wo0s.46EN35-42FS7.16), K'ca
zengin feldspat (Orsgas) ve kalsik amfibol fenokristalleri igerirler. Uglinci grup daylar sodik bilesimde olup, bazaltik
trakiandezit olarak adlandirilir ve yer yer plajiyoklas fenokristalleri icerirler. Plajiyoklaslarin biyik bir kismi albitlesmis
olup, nadir olarak kalsik plajiyoklaslara (Ans;) rastlanmistir.

Duzkoy yoresindeki farkl gruplara ait mafik dayklar arasinda jeokimyasal agidan énemli farkliliklar bulunur (Toleyitik-Grup
I igin; K20=%0.54, Fe;03=%11.2, Rb=8ppm, Ba=183ppm, Zr/Y=3.0, Rb/Y=0.5 ve Alkalen-Grup Il igin; K,0=%1.21-7.61,
Fe,03=%5.7-10.7, Rb=17-196ppm, Ba=349-1249ppm, Zr/Y=3.3-6.1, Rb/Y=0.9-8.2). Kondirite normallestirilmis nadir toprak
element (NTE) degisim grafiklerinde, tim ornekler agir NTE’lere gore hafif NTE bakimindan zenginlesme gostermekle
birlikte, Grup | ve Il degisen (La/Yb)y oranlarina sahiptirler [Grup | icin (La/Yb)x=6.61, Grup Il igin (La/Yb)n=5.58-10.53].
Ayrica 6rneklerin genel olarak Rb, Ba, Th ve K’'ca zenginlestigi, Nb, Hf, Zr ve Ti elementlerince de belirgin negatif anomali
sunduklari gozlenmistir. Bu dayklarin 87Sr/8Sr (0.7045-0.7070) ve 43Nd/144Nd (0.5127-0.5128) izotop bilesimleri
bolgedeki Eosen yash diger kayaclarla benzerdir.

Tim jeokimyasal ve jeokronolojik veriler 6nceki ¢alismalarla birlikte degerlendirildiginde, Diizkoy mafik dayklarinin Orta
Eosen slrecinde acilmall bir tektonik ortamda olustuklari ve izotopik agidan kismen tuketilmis, fakat kimyasal olarak
zenginlesmis litosferik bir manto kaynagindan farkli kismi ergime dereceleriyle tiiremis olabilecekleri séylenebilir.

Anahtar Kelimeler: Sakarya Zonu, Diizkdy, Eosen, mafik dayk, Ar-Ar yasl, jeokimya
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Mafic dykes in the Diizkdy (Trabzon) area from northeastern Turkey, which have been studied for the first time in the
scope of this study, represent the last products of basic volcanism of Eocene age. Based on the 40Ar/3°Ar analyses,
crystallization ages of the mafic dykes vary from 46 to 44 Ma (Middle Eocene). According to petrographic and
geochemical features, the Duzkdy mafic dykes can be divided into two groups: Group | dykes (Dcl sample) tholeiitic
basalts that contain phenocrysts of uralitized clinopyroxene and calcic plagioclase (Anez.77). Group Il dykes exhibiting
shoshonitic-alkaline character can be subdivided geochemically into three different subgroups. The first group (Dc2
and Dc4) are shoshonitic trachybasalts and trachyandesites which consist of Mg-rich calcic-clinopyroxene (Mg#= 81-
91; Wo0s;.45EN40.44Fss.10), sodic plagioclase (An,.13), rarely sanidine (Oris76) phenocrysts. The second group (Dc3 and
Dc5) are potassic trachybasalts and trachyandesites including Mg-rich calcic-clinopyroxene (Mgt= 71-86; Wo0s,-46EN3s-
42FS7.16), K-rich feldspar (Ores- 44) and calcic amphibole phenocrysts. The third group are sodic basaltic trachyandesites
that have plagioclase phenocrysts that are mostly albitic and rarely calcic (Ansy) in composition.

There are significant geochemical differences between the different groups of mafic dykes in the Duzkdy region.
Tholeiitic sample has low K;0 (0.54 wt.%), Fe,03 (11.2 wt.%), Rb (8 ppm) and Ba (183 ppm) contents with low ratios of
Zr/Y (3.0) and Rb/Y (0.5). However, the alkaline rocks have relatively high K20 (1.21-7.61 wt.%), Fe,03 (5.7-10.7 wt.%),
Rb (17-196 ppm) and Ba (349-1249 ppm) contents with high ratios of Zr/Y (3.3-6.1) and Rb/Y (0.9-8.2). In the
chondrite normalized rare earth element (REE) patterns, all samples show enrichments in light REEs relative to the
heavy REEs where Group | and Il samples have varying (La/Yb)y ratios (6.61 for the Group | and 5.58-10.53 for the
Group II). Additionally, all samples are generally enriched in Rb, Ba, Th and K, and show clear negative Nb, Hf, Zr and
Ti, anomalies. The 87Sr/8Sr (0.7045-0.7070) and 143Nd/144Nd (0.5127-0.5128) isotopic compositions of these dykes are
similar to the other Eocene rocks in the region.

All geochemical and geochronological data combined with previous studies suggest that the Diizkéy mafic dykes were
formed in an extensional tectonic setting during the Middle Eocene that were derived from a partially depleted but
chemically enriched lithospheric mantle source that underwent? different degrees of partial melting.

Keywords: Sakarya Zone, Diizkoy, Eocene, mafic dyke, Ar-Ar dating, geochemistry
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Bati Anadolu’da izmir-Ankara Kenedi ile Menderes Masifi arasinda KD-GB uzanim sunan Bornova karmasigi ileri
derecede makaslanmis Geg Kretase-Tanesiyen yasl bir matriks ve bu matriks iginde Mesozoyik yash karbonatlar,
serpantinitler, spilitik bazaltlar ve diyabaz bloklarindan meydana gelir.

Bornova karmasigl’'nin izmir ile Seferihisar arasinda bulunan béliimiinde Kavacik graniti’nin jeokimyasi ve jeokronolojisi
(U-Pb ICP-MS LA zirkon yaslan) ilk kez ortaya konmaktadir. Kavacik graniti tipik holokristalin doku sunar ve farkl
derecelerde kloritlesme ve sosiritlesme gozlenmektedir. Kavacik graniti érneklerinin kimyasal bilesimleri diyoritten-
granite kadar degisir ve olasilikla volkanik yay ortaminda yerlesmis I-tipi, kalkalkali karakterli bir kitle oldugunu isaret
eder.

Kavacik graniti orneklerinden zenginlestirilen ve tipik magmatik zarflar sunan zirkonlarin, U-Pb lazer ablasyon
yontemiyle elde edilen yaslari 224.5 + 2.0 My ve 230.0 + 2.8 My arasinda degisir. Kavacik graniti yakin ¢evresinde daha
énce tanimlanmis olan Triyas yagl Karaburun graniti ve Odemis-Kiraz Astmasifinde yer alan magmatik kitlelerle
karsilastinildiginda, tektonik vyerlesim ve petrojenez agisindan farkli 6zellikler sunar. Kavacik graniti Bornova
karmasigr’'nin icinde sinistral makaslama diizlemleriyle sinirlanan bir tektonik dilim olarak bulunur.

Anahtar Kelimeler: Bornova Karmasigi, ICP-MS LA, zirkon, Kavacik Graniti
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In west Anatolia, the NE-trending Bornova melange, situated between the Izmir Ankara Suture and the Menderes
Massif, is composed of strongly sheared Late Cretaceous-Tanetian matrix with the blocks of Mesozoic carbonates,
serpentinites, spilitic basalts and diabases.

In the area between izmir and Seferihisar, the Kavacik granite, which is exposed out in the Bornova Melange is
examined for the first time here in terms of its geochemical characteristics and geochronology (U-Pb LA-ICP MS zircon
ages). Kavacik granite shows typical holocrystalline texture and widespread chlorite alteration display in different
levels of the granitic body. The geochemical findings from the granite samples indicate a composition range between
diorite to granite and I-Type, calc-alkaline geochemical nature. Moreover, depending on the geochemical evaluations
from the samples, the Kavacik granite likely points out Volcanic Arc Granitoids geochemical patterns.

The magmatic zircons with oscillatory zones enriched from the Kavacik granite were also analyzed by LA ICP-MS U-Pb
method and zircon ages were yielded ranging between 224.5 + 2.0 Ma and 230.0 + 2.8 Ma. In comparison with the
previously defined magmatic bodies such as Early Triassic Karaburun granite and Odemis-Kiraz Submassif granitic
bodies, distinct tectonic regime and petrogenetic characters from the Kavacik granite are observed. The Kavacik
granite is found as a tectonic slice bounded by sinistral shear zones in the Bornova Melange.

Keywords: Bornova Melange, LA ICP-MS, zircon, Kavacik Granite

Dokuz Eylil University, Scientific Research Project, Projct no: 2015.KB.FEN.044

Dogu Pontid Alt-Orta Jura Yasl Volkanitlerin icermis Oldugu Diisiik Sicaklik-
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Dlsuk Basing Mineral Parajenezi

Tllay BAK, Clneyt Sen
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(tulaybak@ktu.edu.tr)

Dogu Pontidler’de ylizeylenen Alt-Orta Jura volkanitleri gerilmeli tektonik rejim altindaki bir yitim zonunda olusmustur.
Bu volkanitler olusumlari sirasinda deniz suyu alterasyonuna ugramislardir. Ust Jura’dan itibaren Kretase ve Eosen
formasyonlari altinda kalarak ggmilme metamorfizmasina maruz kalmistir. Ayrica, Kretase ve Eosen granitoyidleri s6z
konusu volkanitleri yer yer keserek dokanak metamorfizmasina ugratmistir. Bu calismada, s6z konusu volkanitlerin
olusumlarini takip eden suregte gecirmis olduklari mineralojik degisimler irdelenmistir.

Plajiyoklas (An>42) + Qjit/diyopsit (Enss-s2W03s.46 FS7-25) + Fe-Ti oksitler (Fe*3/Fe*3+Fe*2 > 0.80) + magnesiyo-hornblend
(Mg*2/Mg*2+Fe*2 >0.92) incelenen Jura volkanitlerinin ana kaya¢ yapici minerallerini olusturur. Deniz suyu
alterasyonuna ait mineralojik izler cogunlukla daha sonraki jeolojik olaylarla maskelenmistir. Ancak, plajiyoklaslarda
gorilen Na’ca zenginlesmeler (Ang), ikincil K-Feldspatlarin (Or>80) olusumu ve 87/86Sr; izotop oranlarindaki (0.70462-
0.70611) artis ile bazi 6rneklerin XRD piklerinde gorilen laumontit, hoylantit, analsim gibi mineraller muhtemelen
deniz suyu alterasyonuna isaret etmektedir. Pumpelyit (Fe*2/(Fe*2+Mg*2) =0.60-0.90), klorit (Fetorlam/(Fe*2+Mg*2)=0.15-
0.95), sfen, kalsit, dolomit ve ikincil kuvars mineralleri ise gdmilme metamorfizmasi sirasinda olusmustur. Fe-Ti
oksitler ise yeni T-P kosullarinda yeniden kimyasal dengeye ulasmislardir (manyetit Fe*3/Fe*3+Fe*? =0.40-0.62, ilmenit
Fe*3/Fe*3+Fe*2 =0.01-0.20). Ust Kretase ve Eosen magmatitlerinin etkiledigi baz alanlarda epidot (Fe*?/Fe*2+Mg*2

=0.75-0.95) bu mineral parajenezine eslik eder.

Klorit jeotermometresi ile faz dontsimlerinin T-P diyagramindaki konumlarindan magmatitlerin etkin olmadig
gobmilme alanlarinda sicakhigin 200°C’'nin altinda, magmatitlerin etkin oldugu alanlarda ise sicakligin 250°C'nin
Uzerinde oldugu tahmin edilmistir. Jura volkanitlerini Gstleyen formasyonlarin kalinliklari gz 6nine alindiginda, Jura
volkanitlerini etkileyen basincin 2 kilobara kadar ulastigi soylenebilir.

Anahtar Kelimeler: Jura, volkanit, denizsuyu alterasyonu, gdmuilme alterasyonu, alterasyon mineralojisi
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Jurassic Volcanics in the Eastern Pontide

Tllay BAK, Clneyt Sen

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi B&limd, Trabzon, Turkey
(tbak@ktu.edu.tr)

The Lower-Middle Jurassic volcanic rocks in the eastern Pontides were formed in a subduction zone under the
extensional tectonic regime. These volcanic rocks were experienced sea water alteration during formation and, since
the Upper Jurassic, they were exposed to the burial metamorphism under the Cretaceous and Eocene aged
formations. In addition, the Cretaceous and Eocene granitoids cut these volcanic rocks in some places and
metamorphosed them. In this study, the mineralogical changes of the volcanic rocks they have experienced since their
formation were examined.

Plagioclase (Anss2) + augite/diopside (Ensss;Wo0as.as Fs7-25) + Fe-Ti oxides (Fe*3/(Fe*3 + Fe*?) > 0.80) + magnesio-
hornblende (Mg*?/(Mg*2 + Fe*2) > 0.92) are the main rock-forming minerals in the Jurassic volcanic rocks.
Mineralogical traces of sea water alteration are mostly masked by subsequent geological events. However, Na
enrichment of the plagioclases (ancs), the formation of secondary K-feldspars (Or > 80), increased 87/86Sr; isotope
ratios (0.70462 to 0.70611) and laumontite, hylantite and analsim minerals, which are observed in the XRD peaks of
some samples, refer to the alteration of the sea water. The pumpelyite (Fe*?/Fe*2 + Mg*? = 0.60-0.90), chlorite
(Fetotal/Fe*2 + Mg*2 = 0.15-0.95), sphene, calcite, dolomite and secondary quartz minerals were formed during burial
metamorphism. The Fe-Ti oxides reached the chemical re-equilibrium under the new T-P conditions (magnetite
Fe*3/(Fe*3 + Fe*?) = 0.40-0.62; ilmenite Fe*3/(Fe*3 + Fe*?) = 0.01-0.20). Epidote (Fe*?/(Fe*? + Mg*?) = 0.75-0.95)
accompany the mineral paragenesis in some areas affected by Upper Cretaceous and Eocene granitoids.

Temperature estimations using the chlorite geothermometer and the phase relationships on the T-P diagrams show
that the volcanics were heated up above 200°C in the buried areas where the granitoids were not effective. The
temperatures were above 250°C in the areas where the magmatics were effective. Taking into consideration the
thickness of the formations that overlie the Jurassic volcanics, it can be suggested that the pressure affecting the
Jurassic volcanics reached up to 1.5 kilobars.

Keywords: Jurassic, volcanic, marine water alteration, burial alteration, alteration mineralogy

Kizilcadren (Eskisehir) Yoresindeki Alkali Silikat ve Karbonatit Kayaglarin
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Birlikteligi: Karbonatit Magmatizmasi Kékeninde Sivi Karismazligi Stireglerine
Dair Cikarimlar

E. Yalgin Ersoy?, ibrahim Uysal?, ibrahim Giindogan*

1Dokuz Eylil Universitesi, Jeoloji Mihendisligi B&IGmd, izmir, Turkiye
2Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Béllim, Trabzon, Tirkiye
(yalcin.ersoy@deu.edu.tr)

Kizilcaéren (Eskisehir) Nadir Toprak Elementleri (NTE) yatagi, bolgedeki geg Oligosen—Erken Miyosen yash (a) tefrifonolitik
ve (b) fonolitik volkanik kayaglar ile (c) lav ve dayklar seklinde yerlesmis olan karbonatitlere bagl olarak gelismistir.
Tefrifonolitik kayalar ince taneli hamur iginde bulunan sanidin ve klinopiroksen (ojit) fenokristalleriyle temsil edilir.
Fonolitler, iri sanidin ve daha kiguk olan klinopiroksen ve feldispatoyit fenokristalleri icerir. Sanidin ve klinopiroksen
mineralleri kimyasal zonlanma gosterir. Sanidinlerdeki kimyasal zonlanma BaO igerigindeki degisimle iliskilidir (BaO: 0,02—
4,16 ag.%). Klinopiroksen fenokristallerinin merkezleri diyopsit ve ejirin-ojit, kenarlari ise genelde ejirin bilesimlidir.
Bunlarin CaO igerikleri merkezden kenarlarina dogru 6nemli bir disls gosterir (merkezde %23,6’'ya kadar cikarken
kenarda %15 altindadir). Klinopiroksen mikrolitlerinin de CaO bilesimleri olduk¢a dusiktir. Karbonatitler baslica birincil
kalsit (>hacmen %90), barit, florit ve flogopit ile ikincil kalsit ve florit minerallerinden olusur. Fonolitik kayaglar,
tefrifonolitik kayaclara gore yiksek Th, U, Nb, Ta, Zr, Hf ve agir NTE bolluklarina sahiptir. Karbonatitler, bolgedeki cevher
zonlari gibi yiksek NTE igeriklerine sahiptir (6rn., La: 1260-2980 ppm; Yb: 8-25 ppm). Fonolitler, tefrifonolitik kayaglara
gore oldukca ayrimlasmis ve kondritlerden yiiksek Zr/Hf ve Nb/Ta oranlarina sahiptir. Tim kayag gruplari benzer Sr ve Nd
izotop bilesimlerine sahiptir (sirasiyla 0,70560 —0,70799 ve 0,51253-0,51263).

Zaman ve konum bakimindan yakindan iliskili olan alkali silikat ve karbonatit kayaglarin jeokimyasal 6zellikleri, bunlarin
muhtemelen karbonatl bir ana magmadan (nefelinitik ?) tiredigine isaret eder. Bu ana magma ~% 2-3 oraninda sediman
girdisi olan metazomatik bir mantonun ¢ok dustk dereceli kismi ergimesiyle olusmus olmalidir. Ana magmanin kabuk
icerisinde meydana gelen ileri dereceli fraksiyonel kristalizasyonu sonucu doygun hale gelen karbonatit magmasi, sivi
karismazhgi yoluyla ayrilmis ve geride, Th ve U bakimindan zenginlesmis, Zr/Hf ve Nb/Ta oranlari sapmis olan fonolit
bilesimli silikat magmayi birakmistir. Bolgedeki tefrifonolitik kayaglar ise, karbonatitin ayrilmasindan hemen &nceki

farkhlasmis ergiyikleri temsil eder.

Anahtar Kelimeler: Karbonatit, sivi karismazligi, alkali magmatizma, jeokimya, petroloji
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%ssociation of Alkaline Silicate-and Carbonatite Rocks in Kizilcaéren (Eskisehir)
District: Implications for Liquid Immiscibility Processes in Genesis of
Carbonatite Magmatism

E. Yalgin Ersoy?, ibrahim Uysal?, ibrahim Giindogan*

1Dokuz Eylil Universitesi, Jeoloji Mihendisligi Bolimi, izmir, Turkey
2Karadeniz Teknik Universitesi, Jeoloji Mihendisligi B6lim, Trabzon, Turkey
(yalcin.ersoy@deu.edu.tr)

The Kizilcadren (Eskisehir) REE ore deposits were developed with close relation with the latest Oligocene—Early
Miocene (a) tephriphonolitic, (b) phonolitic volcanic rocks and (c) carbonatite lava flow and dikes in the region. The
tephriphonolitic rocks are characterized by sanidine and clinopyroxene (augite) phenocryts embedded in a
microcrystalline matrix. The phonolites are composed of large sanidine and smaller clinopyroxene and mostly altered
feldspathoid phenocrysts. Sanidine and clinopyroxene both are characterized by chemical zoning. Chemical zoning in
sanidine is related to variation in BaO contents (BaO: 0.02 to 4.16 wt.%). Clinopyroxene are mostly diopside and
aegirine-augite in the core and aegirine along the rims of the phenocrysts. Their CaO contents dramatically decrease
from the cores (up to 23.6 wt.%) to rims (<15 wt.%). Clinopyroxene microlites also have lower CaO contents.
Carbonatites are composed of primary calcite (>90 vol.%), barite, fluorite and phlogopite, with secondary calcite and
fluorite. The phonolitic rocks have considerably higher abundances of Th, U, Nb, Ta, Zr, Hf and heavy-REE abundances
with respect to the tephriphonolitic rocks. The carbonatites are characterized by very high REE abundances, which are
comparable with the ore zone in the region (e.g., La: 1260—-2980 ppm; Yb: 8-25 ppm). Notably, the phonolites are
characterized by highly fractionated, supra-chondritic Zr/Hf and Nb/Ta ratios with respect to the tephriphonolitic
rocks. All rock groups have similar Sr and Nd isotopic compositions in the ranges of 0.70560—0.70799 and 0.51253—
0.51263, respectively.

Geochemical features of the silicate and carbonatite rocks in the region, which are closely associated in space and
time, indicate that they were derived from possibly carbonated parent magma (nephelinitic ?), formed by low-degree
melting of metasomatized mantle source with ~2-5% sediment input. High degree fractional crystallization of the
parental magmas resulted in saturation of the carbonatite in silicate melts followed by separation via liquid
immiscibility processes, leading to enrichment of Th and U, and decoupling of Zr/Hf and Nb/Ta ratios in the remaining
phonolitic melts. The tephriphonolitic rocks, on the other hand, represent the differentiated melts just before
separation of carbonatite.

Keywords: Carbonatite, liquid immiscibility, alkaline magmatism, geochemistry, petrology
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]Geochemistry and Petrogenesis of a Basaltic Body within the Gercus
Formation of Northern Irag: An Abnormally Odd and Rare Occurrence

Yawooz A. Kettanah®?, Adnan H. Bamerni*

Department of Applied Geosciences, College of Spatial Planning & Applied Science, University of Duhok, Duhok, Iraq
’Department of Earth Sciences, Faculty of Graduate Studies, Dalhousie University, Halifax, Canada
(kettanah@dal.ca)

An abnormally odd and rare occurrence of a prominent basaltic body has been discovered in the middle of Gercus
Formation (Mid-Late Eocene) within a large, double-plunging NW-SE trending Bekhair Anticline to the north of Duhok
city, northern Iraqg. This is the first discovery of such volcanic body within the widely exposed Gercus Formation in
northern Iraq, southeastern Turkey and western Iran. This volcanic body is named by the authors as “Gercus Basalt”. It
is a long tabular/lenticular body with a total length of ~6 km and a maximum thickness of ~18m that gradually thins to
~1m before it dies out at both ends. It is exposed on both limbs of the Bekhair Anticline with a greater length on the
northeastern limb and attains its maximum thickness near the northwestern plunge side. It is a conformable body with
sharp lower contact and gradational weathered upper contact within the red mudstone-dominated beds of Gercus
Formation. The basalt is greenish to grayish black in color, vesicular, amygdaloidal and microscopically porphyritic in
texture, and consists dominantly of feldspar (AbgsAn,0r;3), diopside (WoagEnaoFsii), olivine (Fosz2Fai126Tpo2) and their
alteration products and few accessory minerals. Post-emplacement hydrothermal fluids resulted in extensive
alteration of the Gercus Basalt and introduction of copper mineralization filling the three directional joint systems and
fractures as well as nearby vesicles. The alteration processes are dominated by calcitization, zeolitization,
serpentinization, chloritization, and silicification. Seventeen basalts were geochemically analyzed for major and trace
elements using advanced analytical techniques. In total 63 elements were analyzed comprising 10 major and minor
elements (SiOy, Al;Os, Fe;03;, MnO, MgO, Ca0, Nay0, K;0, TiOy, P,0s) and LOI; and 52 trace elements including Sc,
Be, V, Ba, Sr, Y, Zr, Cr, Co, Ni, Cu, Zn, Ga, Ge, As, Rb, Nb, Mo, Ag, In, Sn, Sh, Cs, Hf, Ta, W, Tl, Pb, Bi, Th, U, Re; 14 rare-
earth elements (REE); and 7 noble elements (PGE and Au). In comparison to the spidergrams of Cl-chondrite, primitive
mantle, N- and E-type MORB, and Oceanic Island Basalt (OIB), the Gercus Basalt has very similar trend and values to
that of OIB which also indicated in many other discriminant plots although the reality of that is suspicious. Excluding
Cr, Co, Ni, and PGE, the Gercus Basalt is enriched in all other analyzed major and trace elements relative to primitive
mantle. The Gercus Basalt has a smooth Cl-normalized REE distribution pattern with a very small positive Eu-anomaly
of 0.32 and a high (La/Yb)y ratio of 22 indicating alkaline magma type origin and systematic enrichment of LREE
relative to HREE. Various geochemical and tectonic discrimination diagrams of major and immobile trace elements
showed that the studied rocks range between basanite and alkaline basalts in composition, within plate, OIB-like, and
anorogenic in origin. The magma which generated the Gercus Basalt was derived from an OIB-like, partially melted,
garnet-lherzolite bearing, metasomatically-enriched subcontinental asthenospheric mantle. Although the Gercus
Basalt has many OIB signatures like most other continental basalts, but its location within a continentally deposited
Gercus Formation excludes its oceanic island tectonic setting and favors within continental plate origin. The relative
abundance of alkali and alkaline earth element ratios suggests that amphibole was the main potassic/hydrous phase in
the mantle source.

Keywords: Gercus Basalt, Gercus Formation, Iraq, petrology, geochemistry, basanite, alkaline basalt
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]S.ekeroba Lamprofir Dayklarinin Petrografisi, Jeokronolojisi ve Jeokimyasi
(Kahramanmaras, GD-Turkiye)

Zeynep Cansu, Hiseyin Oztiirk, Sabah Yilmaz Sahin

istanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi B&lim, istanbul, Tirkiye
(zeynep.oru@istanbul.edu.tr)

Sekeroba barit yataginda, barit cevherlesmesini kesen lamprofirik mafik damar kayaglari saptanmistir. Lamprofirler
yalnizca Sekeroba yeralti isletmesinde bes noktada yaklasik birkag metrelik stoklar halinde bulunurlar ve ylzeyde
gozlenmezler. Mineral bilesimi; plajiyoklaz, piroksen (titanojit), olivin, amfibol (kersutit), 16sit, ikincil kalsit, apatit ve
opak minerallerden olusur. Lositlerin erimesiyle kayacgta bosluklar gelismis ve bosluklar cogunlukla kalsit, bazen de
baritle doldurulmustur. K-Ar yontemiyle lamprofirlerin 13.2—15.8 my yasli olduklari anlasiimistir. Holokristalin porfirik
dokuya sahip olan bu kayaglar icerdigi minerallerle alkali karakterli bir bilesime sahiptirler. Kayaglar, mineralojik
bilesimlerine gore Kersantit-Kamptonit olarak adlandiriimistir.

Piroksenlerin petrografik olarak titanojit olarak tanimlanmalarina ragmen, mineral kimyasi sonuglarina gére diyopsit-
ojit karakterinde olmasi lamprofirlerin Ca metasomatizmasindan etkilenmesi ile agiklanabilir. Klinopiroksenlerden
hesaplanan sicaklik degerleri 892-946 °C arasinda degismektedir.

Sekeroba lamprofirlerinin SiO; bilesimi %40.9-43 arasindadir. Kayaclar, TAS diyagraminda tefrit/basanit, traki bazalt ve
bazalt alanlarina dismektedir. Kondrite normalize NTE diyagraminda H-NTE’den A-NTE’ye dogru bir tiketilme s6z
konusu olup gizgisel bir desen sergilemektedir. Herhangi bir nadir toprak elementi icin anomali gérilmemektedir. 10
adet lamprofir érneginin ortalama toplam NTE icerigi 176.45 ppm’dir. Orneklerin tektonik ayirtlama diyagramlarinda)
kita ici alkali kayaglar alanina dusmektedir. Bu ozellikleri ile lamprofirler, kita ici rift ortaminda gelismis bir
magmatizmanin Grnd olabilirler.

Anahtar Kelimeler: Sekeroba, lamprofir, alkali, K-Ar, kita igi rift
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Petrography, Geochronology and Geochemistry of Sekeroba Lamprophyry
Dikes (Kahramanmaras-NE Turkey)

Zeynep Cansu, Hiseyin Oztiirk, Sabah Yilmaz Sahin

istanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi B&limd, istanbul, Turkey
(zeynep.oru@istanbul.edu.tr)

Lamprophyric mafic hipabisal rocks which are cutting barites have observed in the Sekeroba barite deposit. The
lamprophyrs are only found as stocks of approximately a few meters at five points in the Sekeroba underground
gallery, they don’t outcrop on the surface. Mineral composition of these rocks contains plagioclase, pyroxene
(titanaugite), olivine, amphibole (kersutite), leucite, secondary calcite, apatite and opaque minerals. As a results of
the melting of leucites, cavities developed in the rocks and they were mostly filled by calcite and rarely by barite. The
age of the lamprophyres are observed as 13.2-15.8 my by K-Ar method. These rocks, which have holocrystalline
porphyric texture, have an alkaline composition with its compounding minerals. These rocks are named as Kerstantite-
Kamptonite according to their mineralogical composition.

Although the pyroxenes are defined as titanaugite petrographically, their diopside-augite character according to
mineral chemistry results can be explained by the effect of Ca metasomatism. The temperature values which
calculated from clinopyroxenes are ranging between 892-946 °C.

The SiO; composition of Sekeroba lamprophyres ranges between 40.9-43%. These rocks take place in the tephrit /
basanite, trachy basalt and basalt areas in the TAS diagram. In the chondrite normalized REE diagram, they show a
linear pattern with slightly depletion from L-REEs to H-REEs. No Anomaly for any rare earth element is not seen. The
average of total REE content of 10 lamprophrys is 176.45 ppm. The samples take place in the area of within place
alkaline rocks in the tectonic discrimination diagrams. With these properties, lamprophyres may be the product of a
magmatism developed in the continental rift environment.

Keywords: Sekeroba, lamprophyr, alkaline, K-Ar, continental rift
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]KB Anadolu Oligo-Miyosen Volkanizmasinda Manto-Kitasal Kabuk
Etkilesimlerinin Rolii: Balikesir Volkanitlerinden Jeokimyasal ve izotopik
Kanitlar

Alp Unal, Safak Altunkaynak

istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Mihendisligi, 34469 Maslak, istanbul Tirkiye.
(alp.unal@itu.edu.tr)

KB Anadolu’da Oligo-Miyosen doéneminde yaygin bir kitasal volkanizma gelismistir. Balikesir volkanitleri bu
volkanizmanin temsilcilerindendir. Bu ¢calismada Balikesir volkanitlerinden elde edilen yeni saha, jeokimya, Sr-Nd-Pb-O
izotop ve “Ar/3%Ar yas verileri sunulacaktir. Balikesir volkanitleri, saha ve petrografi gozlemlerinin isiginda tg ana
volkano-stratigrafik Uyeden olusmaktadir. Bunlar; 1) Volkanik serinin alt kesimlerini temsil eden andezitik lav ve iliskili
piroklastik kayalar, 2) Trakiandezit-bazaltik trakiandezit lavlari, 3) Volkanik serinin Ust kesimlerini olusturan dasit lavlari
ve iliskili piroklastik kayalardir. Felsik piroklastik kayalar kil yagma, kil-blok akma ve akma breglerinden olusmaktadir.

Andezit ve dasit lavlari yiksek K'lu kalk-alkalen bilesim sergilerken bazaltik trakiandezit ve trakiandezitler sosonitik
karakterdedir. Tim volkanik Gyeler, HFS elementlerine oranla LIL ve LRE elementlerince zenginlesme gostermektedir.
Volkanitler P, Ti, Nb ve Ta elementlerince fakirlesmistir Bittn volkanik tyelerin Sr-Nd-Pb-O izotop degerleri dar bir
aralikta degismekte ve birbirine benzer &zellikler sergilemektedir. Jeokimya ve izotop verileri, Balikesir volkanitlerini
olusturan farkli Gyelerin es kokenli olduklarini ve bunlari olusturan magmanin olusumunda zenginlesmis litosferik
manto (EMII) ve silisik kita kabugu katkisinin oldugunu gostermektedir. Kaynak karisma modeline gore, zenginlesmis
manto kaynagina olan kitasal kabuk katkisi bazaltik trakiandezitlerde ort. %25 iken dasitlerde ort. %40 civarindadir.

4OAr/3%Ar  (biyotit) izokron vyaslari, es kokenli olan bu volkanik kayalarin ayni zamanda es vyasl olduklarini
desteklemektedir. Elde edilen yaslar bolgedeki diger volkanik topluluklarla uyumlu olarak 22.940.2 ve 21.0+0.2
arasinda degisir. Tim bu veriler boélgenin Senozoik tektonik gegmisi ile birlikte degerlendirildiginde, Balikesir
volkanitleri ve onun bir pargasi oldugu Oligo-Miyosen volkanizmasi, kitasal litosferin tabaninin kopup astenosfere
gobmilmesi veya kalinlasan litosferik mantonun termal erozyonla giderilmesi sonucunda gelisen volkanik topluluklara
benzerlik gostermektedir.

Anahtar Kelimeler: KB Anadolu, Balikesir Volkanitleri, manto-kabuk etkilesimi, jeokimya, Sr-Nd-Pb-O izotoplari
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Role of the Mantle-Continental Crust Interactions in the Generation of NW
Anatolian Oligo-Miocene Volcanism: Geochemical and Isotopic Evidences
from Balikesir Volcanites

Alp Unal, Safak Altunkaynak

Istanbul Technical University, Faculty of Mine, Geological Engineering, 34469 Maslak, Istanbul Turkey
(alp.unal@itu.edu.tr)

Balikesir volcanites is a poorly known volcanic field of NW Anatolia which includes various products of Oligo-Miocene
magmatism. There are three main volcano-stratigraphic units distinguished within the Balikesir volcanites on the basis of
field characteristics and petrographical investigations; 1) Andesitic lavas and associated pyroclastic rocks corresponding
to the lower part of the volcanic sequence, 2) Trachyandesite-basaltic trachyandesite lavas and 3) dacitic lavas and
associated pyroclastic rocks representing the upper part of the sequence. Pyroclastic rocks are formed from ash fall, ash-
block flow and flow breccia units.

Petrographical and geochemical investigations suggest that, Balikesir volcanites are ranging in composition from basaltic
trachyandesite to dacite. Dacitic and andesitic lavas are high-K calc-alkaline in character whereas trachyandesites display
shoshotinic affinity. All units show enrichment in LIL and LRE elements with respect to the HFS elements. Balikesir
volcanites are depleted in terms of P, Ti, Nb and Ta. These trace element variations suggest that, Balikesir volcanites
show similar patterns to those of subduction related arc and/or post-collisional magmas. All volcanic units present similar
Sr-Nd-Pb-0O isotopic values vary in a narrow range. These geochemical features indicate that, the volcano-stratigraphic
units of Balikesir volcanites are co-genetic and originated from a hybrid magma derived from enriched mantle (EM ).
Bulk mixing model suggests that, the crustal contribution to this enriched mantle source is about 25-40%.

4O0Ar/39Ar dating (biotite) yielded isochron ages between 22.9+0.2 and 21.0+0.2 which is consistent with other adjacent
volcanic associations of NW Anatolia. Regarding the Cenozoic tectonic history of NW Anatolia, the age span and inferred
mantle source suggest that, the generation of post-collisional Balikesir volcanites was most probably the result of partial
delamination or convective removal of the base of the mantle beneath NW Anatolia.

Keywords: NW Anatolia, Balikesir Volcanites, melt-crust interaction, geochemistry, Sr-Nd-Pb-O isotopes
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]KD Tarkiye'de Geg Eosen Yagli Komatitik-Pikritik Kayaglar: Litosferik Mantonun
Yiiksek Dereceli Kismi Ergimesi icin Delil

Faruk Aydin?, Simge Oguz Saka?, Orhan Karsli?, Daniel P. Miggins®, Ciineyt Sen?,
ibrahim Uysal*, Raif Kandemir?, Anthony Koppers?
IKaradeniz Teknik Universitesi, Jeoloji Miihendisligi B6Iimd, Trabzon, Tiirkiye
2Recep Tayyip Erdogan Universitesi, Jeoloji Miihendisligi B&limii, Rize, Turkiye

30SU Argon Geochronology Laboratory, Oregon State University, College of Earth, Ocean and Atmospheric Sciences, Corvallis, ABD
(faydin@ktu.edu.tr)

Sakarya Zonu (KD-Tirkiye) dogusunda Cankurtaran (Hopa, Artvin) yoresinde, Geg Kretase-Paleojen yasli sedimanter
birimler igine sokulum yapmis ¢ok sayida bazik ve ultrabazik bilesimli sil ve dayk bulunmaktadir. Bu ¢alismada ilk defa
detayli tanimlanacak olan ultrabazik bilesimli olan kayaglar mikrokristalen porfiritik dokulu olup, fenokristal olarak olivin,
piroksen ve yer yer spinel fazlari igerirler. Oldukca nadir olarak gozlenen plajiyoklas mikrolitleri albitik bilesimdedir.
Hamurdaki kiglk klinopiroksen kristalleri diyopsit bilesiminde ve spinel fazlari yiksek Mg# (47-69) ve Cr# (83-85)
degerlerine sahiptir.

40Ar/3%Ar plato ve izokron yaslari bu ultrabazik kayaclarin kristallenme yaslarinin yaklasik 35My (Geg¢ Eosen) oldugunu
gostermistir. Genel olarak subalkalen bazalt olarak adlandirilan bu kayaglarin ¢ok dislk toplam alkali element, TiO, ve
SiO; igerikleriyle birlikte (K;0+Naz0 < %1, TiO2 < %0.8 ve SiO; < %45) ¢ok yiksek MgO degerlerine sahip olmalari (~%15-
20), bu orneklerin daha spesifik olarak pikritik veya pikrobazaltik ve komatitik kayag grubuna dahil olduklarini géstermistir.
Cok duslk K30 (<%0.3), Naz0O (<%0.5), Zr (<30 ppm) ve Y (8 ppm) iceriklerine karsilik ylksek Fe,03 (~%12-13) igerikleri, s6z
konusu orneklerin toleyitik 6zellikte olduklarina isaret eder. Ada yayi toleyitik bazaltlarina (AYTB) benzer ¢oklu element
yénsemeleri sunan ve bily(k iyon yaricapli litofil elementler (BIYLE) yani sira Sr'ca zenginlesmis bu érnekler negatif Nb ve
Ta anomalileri ile karakteristiktirler. Pikritik-komatitik ornekler, hafif nadir toprak element (NTE) icerikleri bakimindan
orta¢ NTE ve agir NTE'lere gore kismen zenginlesme sunarlar. Hafif NTE icerikleri alt kabuga oldukca benzer olmakla
birlikte 6zellikle agir NTE icerikleri kismi bir tiketilme sunar.

Komatitik-pikritik kayaglarin jeokimyasal o©zellikleri yani sira ilksel Sr-Nd izotopik oranlari (87Sr/86Sr=0.7070,
143Nd/144Nd=0.5128 ve eNd=2.8) ve spinel fazlarinin oldukca yiksek Cr# degerleri, bunlarin izotopik agidan tuketilmis,
fakat kimyasal olarak zenginlesmis litosferik bir manto kaynaginin ylksek dereceli kismi ergimesi sonucu olusan
ergiyiklerden itibaren kristallendiklerini gosterir.

Anahtar Kelimeler: Sakarya Zonu, Artvin, Cankurtaran, Eosen, komatit, pikrit, kismi ergime
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Late Eocene Komatiitic-Picritic Rocks in the NE Turkey: Evidence for High
Degree Partial Melting of Lithospheric Mantle

Faruk Aydin?, Simge Oguz Saka?, Orhan Karsli?, Daniel P. Miggins®, Ciineyt Sen?,
ibrahim Uysal*, Raif Kandemir?, Anthony Koppers?
IKaradeniz Teknik Universitesi, Jeoloji Mithendisligi Bélim{i, Trabzon, Turkey
2Recep Tayyip Erdogan Universitesi, Jeoloji Miihendisligi B&limd, Rize, Turkey

30SU Argon Geochronology Laboratory, Oregon State University, College of Earth, Ocean and Atmospheric Sciences, Corvallis, USA
(faydin@ktu.edu.tr)

There are numerous basic and ultrabasic sill and dykes intruding late Cretaceous-Paleogene sedimentary units in the
Cankurtaran (Hopa, Artvin) area of the eastern Sakarya Zone in NE-Turkey. The ultrabasic rocks, which will be
described in detail for the first time in this study, have microcrystalline porphyritic texture with phenocryst
assemblages of olivine, pyroxene and rare spinel. The interstitial groundmass contains small clinopyroxene crystals
that are diopsidic in composition and spinel phases that have high Mg#’s (47-69) and Cr# (83-85).

40Ar/3%Ar ages indicate that the crystallization of these ultrabasic rocks are about 35Ma (Late Eocene). In general,
these rocks are geochemically classified as subalkaline basalts. These rocks also contain very low TiO, and SiO;
contents (K;0+Nay0<1 wt%, Ti0,<0.8 wt% and SiO,<45 wt%), as well as high MgO contents (~15-20 wt%), these
samples can specifically be classified as picritic or picrobasaltic and komatiitic rocks. The very low K;0 (<0.3 wt%),
Na,O (<0.5 wt.%), Zr (<30ppm), Y (8ppm) and high Fe,05 (~12-13 wt%) contents indicate that they are tholeiitic in
composition. All samples show similar multi-element patterns similar to island arc tholeiitic basalts (IATBs) and are
enriched in large ion lithophile elements (LILEs) and Sr. They are characterized by negative Nb and Ta anomalies. The
picritic-komatiitic samples show relative enrichments of light rare earth elements (LREEs). Additionally, the light REEs
contents are similar to lower crustal values but relatively depleted in the heavy REEs contents.

In addition to the geochemical characteristics, initial Sr-Nd isotopic ratios (87Sr/86Sr=0.7070, 143Nd/144Nd=0.5128 and
eNd=2.8) and very high Cr# values of the spinel phases suggest that the picritic-komatiitic rocks were crystallized out
of the melts that originated as a result of the high degree of partial melting of an isotopically depleted and chemically
enriched lithospheric mantle source.

Keywords: Sakarya Zone, Artvin, Cankurtaran, Eocene, komatiite, picrite, partial melting
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Havran, Cakirdere ve Cakmak (Balikesir) Arasindaki Bolgenin Petrografik ve
Jeokimyasal Yorumu

Fulya Uzun, Mehmet Keskin

istanbul Universitesi, Jeoloji Mithendisligi Bélimii, 34320, Avcllar, istanbul, Tirkiye
(fulyakozalan@gmail.com)

Havran, Cakirdere ve Cakmak (Balikesir) arasinda kalan calisma alaninin kuzeyinde ve kuzeydogusunda Kazdagi
Metamorfik Masifi ve onunla iliskili metamorfik birimler ylzeylenmektedir. Arazinin glineyinde ise, Menderes Masifi’'nin
bir devami niteliginde metamorfik temel birimleri mostra vermektedir. S6zu gegen iki temel metamorfik birim, Oligosen-
Miyosen yasli volkano-sedimenter bir istif ile 6rtilmektedir. Bati Anadolu; Gliney Tetis Okyanus tabaninin kuzeye dalarken
geri ¢ekilme hareketine bagl olarak siddetle gerilip genisledigi ve buna bagli horst-graben tektoniginin egemen oldugu,
dinyada en siddetli gerilen kitasal alanlardan biridir. Calisma alanindaki Oligosen-Miyosen magmatizmasinin da bu
siddetli gerilme tektonigine ve/veya dalan Akdeniz tabaninin yay ortamina bagl olarak ortaya c¢ikmis olabilecegi
konusunda farkli arastirmacilar tarafindan ileri surllen farkli model ve gérusler vardir. Arazi galismalarinda derlenen
orneklerin jeokimyasal analizi sonucu SiO; igerikleri %54 — 67 araliginda bulunmustur. Kayaclar; andezit, dasit, trakidasit
ve trakiandezit olarak siniflandiriimislardir ve kalkalkalen karakter sunarlar. SiO, 'ye karsi alinan ana element dagilim
diyagramlarinda MgO, Ca0, NaO ve Fe;0s3 ‘te bir azalma gozlenirken, K;0 ’da bir artis gbzlenmektedir. Ti,O ve Al,Os ‘te ise
bir degisiklik gorilmemektedir. Andezitik kayaglar (andezit, trakiandezit), porfirik ve hyalopilitik doku ile karakterize
edilirler ve plajiyoklaz + olivin + klinopiroksen + hornblend minerallerini igerirler. Dasitik kayaglar (dasit, trakidasit) ise,
porifirik doku ile karakterize edilmis olup plajiyoklaz + klinpiroksen + kuvars + amfibol + olivin + biyotit minerallerini
icerirler. Bu c¢alisma, volkanik birimlerdeki zamana bagli petrolojik ve jeokimyasal degisimler ve bdlgenin gerilmeli
tektonigi ile ilgili ilk bulgulari 6zetlemektedir.

Anahtar Kelimeler: Havran, jeokimya, Menderes Masifi, Kozak Granitoyidi
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]Pethrographical and Geochemical Interpretation of the Area Among Havran,
Cakirdere and Gakmak (Balikesir)

Fulya Uzun, Mehmet Keskin

istanbul Universitesi, Jeoloji Mithendisligi Bélimdi, 34320, Avcllar, istanbul, Turkey
(fulyakozalan@gmail.com)

The study area is located between Havran, Cakirdere, Cakmak in Balikesir. Paleozoic aged Kazdagi Metamorphic Massif
and related metamorphic units with this metamorphic massif crop out on the north and northeast of the study area.
Also in south part of study area menderes metamorphics rocks crop out. Metamorphic rocks of the study area are
overlain by Oligocene-Miocene aged volcano sedimentary rocks. In study area widespread horst and graben systems
were formed as a result of the roll-back of the Hellenic arc where the African plate moves under the Western Anatolia.
Active extensional tectonic regime of the Aegean Region makes it one of the most active extensional regions in the
world. According to studies about magmatism in western Anatolia Oligocene—Miocene magmatic activity (volcanism,
plutonism) is generated by the extensional tectonics. Geochemical analyse results of the collecting rock samples
during the field work indicated that SiO, content of samples have a range of 54-67%. Rocks are classified by using
geochemical analyse results as andesite, dacite, trachidacite and trachiandasite and rocks display calc-alkaline texture.
Major-element variation diagrams indicate that K,O has positive and MgO, CaO, NaO and Fe,0s3 display negative
trends against silica. Also Ti,O and Al,03; contents are in the same range and almost no difference between the
averagers. The andesitic rocks (andesite, trachiandesite) are composed of plagioclase + olivine+ clinopyroxene *
hornblende and have hyalopylitic and porphyritic texture. The dacitic rocks (dacite, trachydacite) are composed of
plagioclase + clinopyroxene + quartz + amphibol + olivine + biyotite and have porphyritic texture. Preliminary results of
this study includes tectonics of the area and petrographical and geochemical modulation of the volcanic rocks in the
region.

Keywords: Havran, geochemistry, Menderes Massif, Kozak Granitoid

95




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

]Evidence of Rifting Over the Suprasubduction Zone Mawat Ophiolite NE, Iraq:
Implications for Late-Stage Gabbro Formation

Heider Al Humadi¥?, Markku V&isanen?, Sabah A. Ismail®

Department of Geography and Geology, 20014 University of Turku, Finland
2Department of Applied Geology, College of Sciences, University of Babylon, Iraq
3Department of Applied Geology, College of Sciences, University of Kirkuk, Iraq
(heialm@utu.fi)

The ~95 Ma Mawat Ophiolite (MO) is one of the largest and best-exposed fragments of the Neo-Tethyan an oceanic
lithosphere within the Zagros Orogenic Belt exposed along the Irag-Iran border, NE Irag. The MO is a well-preserved
ophiolite and includes mantle peridotite, thick crustal gabbros (~250m) intruded by minor diorite, diabasic dykes. Late
stage felsic dykes cross cutting mantle peridotite. Pegmatitic gabbro are irregular lenses and veins extend for tens of
meters occurs in the eastern part of the ophiolite. Gabbros (mainly layered and rich-amphibole) are the main
components of the MO crustal sequence which is consist of ~ 70% of the MO complex. They are leucocratic and
characterized by medium- to coarse-grained plagioclase, amphibole and minor pyroxene.

Geochemically, the gabbros are sub-alkaline to alkaline in the Nb/Yb versus Zr/TiO,, and show tholeiitic feature in the
AFM magma classification. In the V vs. Ti/1000 and Zr vs. Ti diagrams the gabbros are plot within MORB field.
Normalised to chondrite values of the gabbro are generally more enriched in REE patterns with slight depletion of the
LREE patterns and flat HREE patterns. In the primitive mantle-normalised REE patterns the gabbro show negligible Nb,
Ta and Ti anomalies and plot above MORB-reference line. Field evidence shows that gabbros were intruded into an
assemblage of basalt and andesite. The geochemical data of Mawat ophiolite volcanic rocks were interpreted to
indicate suprasubduction zone environment. That suggest the formation of late-stage gabbros interpret as indication
of rifting during the extensional setting over the suprasubduction zone.

Keywords: Suprasubduction zone Mawat ophiolite, Cretaceous, Neo-Tethys, Zagros orogenic belt, late-stage gabbro
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]Determination of Physiochemical Conditions in the Haji Abad Granitoid Using
Mineral Chemistry, SW Buin-Zahra, Iran

Kazem Kazemi!, Ali Kananian?, Xiao Yilin?, Fatemeh Sarjoughian®

1School of Geology, College of Science, University of Tehran, Tehran, Iran
2Department of Geochemistry and Environmental Science, School of Earth and Space Sciences, University of Science and Technology
of China, Hefei, 230026, China
3Department of Earth Sciences, Faculty of Sciences, University of Kurdistan, Sanandaj, Iran
(kazem.kazemii@ut.ac.ir)

Haji Aabad granitoid (HAG) is emplaced within Eocene volcanic rocks in the central part of the Urumieh-Dokhtar
magmatic assemblage (UDMA) of Iran, and comprises of granodiorite and diorite. HAG mainly consist of K-feldspar,
quartz, plagioclase, pyroxene and hornblende with accessory minerals of titanite, apatite, zircon, and Fe—Ti oxide.

Plagioclase grains in the rocks show a compositional range from An9.8 to An60.2, and The compositions of K-feldspar
crystals vary from Or77 to Or95. Thus all of plagioclases can be classified as labradorite, andesine, and oligoclase.
Amphiboles range in composition from magnesio-hornblende to tremolite-hornblende of the calcic-amphibole group.
Most pyroxenes principally plot in the field of diopside. They are classified as the “Quad” or Ca-Mg-Fe clinopyroxenes.
Clinopyroxenes are rich in Ca (W046.67) but poor in Na (Na20<0.44). Their compositions range from En38Fs9Wo43 to
En44Fs15Wo049. Opaque minerals in the HAG are represented by magnetite. The HAG yields crystallization pressures
of emplacement with average 1.9 kbar (equivalent to depth of 6.7 km). The estimated temperatures using two-
feldspar thermometry range from 531 to 890 °C, with average 724 °C. The calculated temperatures for clinopyroxene
crystallization range from 1009 to 1144 °C (with average of 1090 °C). These temperatures are higher than estimated
temperature by feldspar thermometry, indicating that the pyroxene and feldspar temperatures represent first and
late stages of magmatic crystallization of Haji Abad granitoid, respectively. When the samples of the HAG are plotted
on the AIVI+2Ti+Cr versus AllV+Na diagram, most of them plot above the line of Fe3+ = 0, indicating they crystallized
under relatively high oxygen fugacity or oxidized conditions. According to the plagioclase-melt hydrometer, the
average of water contents in the HAG is about 3.2 wt.%. The calculated water content is consistent with generation
environment of Haji Abad plutonic rocks in an active continental margin, and has allowed the magma to reach
shallower crustal levels.

By drawing the studied amphiboles and pyroxenes on the discrimination plots for magmatic series, most of them are
located in the calc-Alkaline field, that are consistent with crystallization from I-type calcalkaine magma in subduction
environment related to an active continental margin. Mineral chemistry data indicate that HAG was generated in an
orogenic belt related to the volcanic arc setting consistent with the subduction of Neo-tethys oceanic crust beneath

the Central Iranian microcontinent.

Keywords: Mineral chemistry, hermobarometry, Haji Abad pluton, UDMA, Iran
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Zircon U-Pb Dating and Geochemistry of the Mafic Microgranular Enclaves in
the Mashhad Granodiorites: Record of Closure of the Paleo-Tethys

Maryam Deyhimil, Hassan Mirnejad?, Ivan Vlastelic?, Jean-Louis Paquette?

School of Geology, College of Science, University of Tehran, Tehran, Iran
2Laboratoire Magmas & Volcans Clermont-Ferrand, France
(Maryam.deyhimi@ut.ac.ir)

Mashhad granitoids, cropping out as an elongated NW-SE trending batholith, are situated at 59°22'-59°45'N, 36°00'—
36°22'E and cover an area of approximately 700 km2. It intruded within the late Paleozoic metamorphic rocks and
remnant of Paleo-Tethys meta-ophiolites and is associated metaflysch sequences. The microgranular mafic enclaves
(MMEs) are widely distributed in the southern portion of Mashhad granitoids within the granodiorite. They range in
size from 4 cm to 5 m and usually occur as rounded, ellipsoidal to slightly angular, oval and concave lenses. Zircon U-
Pb dating yields an age of 205+1.3 Ma for the mafic enclaves and 212+5.2 Ma for the host granodiorites. The enclaves
are high-K calc-alkaline and metaluminous (A/CNK=0.75-1.05), similar to I-type granite in the Andean type arc setting.
The enclaves mainly originated from an enriched lithospheric mantle metasomatized by melts/fluids derived from the
subducted oceanic lithosphere of Paleo-Tethys, as indicated by their negative eNd(t) values (-1.4 to -5.2) and
enrichment of LILEs (e.g., Ba and Sr) and depletion of HFSEs (e.g., Nb, Ta, P and Ti). The Mashhad granodiorite and its
enclaves record evidence for crust—-mantle interaction, and offer important magmatic underplating in the crustal
melting and granitization. The Mashhad granodiorite and enclaves recorded the northward subduction of the Paleo-
Tethys ocean lithosphere following the initial collision of the Central Iran terrane and Turan plate and closure of the
Paleo-Tethys Ocean in the late Triassic coincides with early Cimmerian orogeny.

Keywords: Enclave, granodiorite, Mashhad Batholith, Paleo-Tethys, Turan
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KB Anadolu’daki Kitasal Adakitik Porfiriler ve Bunlarin Bolge Jeodinamigindeki
Yeri

Merve Ozyurt?, Safak Altunkaynak?, Isil Nur Giraslan?

Karadeniz Teknik Universitesi, Jeoloji Mihendisligi B6limii, Trabzon, Tirkiye
2istanbul Teknik Universitesi, Jeoloji Miihendisligi Bolimi, istanbul, Tiirkiye
(merveyildiz@ktu.edu.tr)

KB Anadolu'da ¢ok sayida pliiton ve hipabisal sokulum kayalari, Neo-Tetis Okyanusunun kapanisini simgeleyen izmir-
Ankara sutur zonuna ait temel kayalarin igine ve kuzeyine yerleserek yaklasik D-B uzanimli bir Eosen magmatik kusagi
olusturmustur. Bu kusagin hipabisal kayaclari, jeokimyasal olarak adakit benzeri 6zellikler sergileyen porfirik mikrogranit
ve mikrogranodiyorit bilesimindeki ¢ok sayidaki dayk, sil ve stoklarla temsil olur. Bu ¢alismada, KB Anadolu’daki adakitik
porfirilerin ana-iz element jeokimyasi, Sr-Nd izotop icerikleri ve 4°Ar/3%Ar yaslari saptanmis ve elde edilen veriler 1siginda
bunlarin kékeni, evrimi ve bolge jeodinamigindeki yerine yaklasimda bulunulmaya galisiimistur.

Adakitik porifirilerin soguma vyaslari °Ar—3%Ar yas tayinleri ile 53.7-54.0 My (Erken Eosen) olarak saptanmistir. Bu
porfiriler, yuksek SiO; (%69.43-63.80), Ky0 (%3.17-4.91), Al,03 (%15.44-16.64) icerikleri, yuksek Sr/Y (113.39-214.92) ve
La/Ybn) (35.33-80.18) oranlari ve dustk Y (6.2-11.5), Yb (1.07-0.54) igeriklerine sahiptir. Bunlar LILE ve LREE’ce
zenginlesmis, HFSE'ce tlketilmislerdir ve Eu anomalisi gostermezler. Kitasal adakitik porfiriler, diinyada tanimlanan diger
adakitlere gore kismen zenginlesmis 8Sr/36Sr(ss) (0.70620-0.70660) ve disik eNdsa) (-2.73 ila 0.59 arasinda) izotop
degerleri sunar. Bu jeokimyasal ve izotopik 6zellikler, porfirilerin kalinti fazda granat iceren alt kitasal kabugun kismi
ergimesi ile olusmus eriyiklerin, manto eriyikleri ile etkilesimi sonucunda olusmus olabilecegine isaret etmektedir. Bu
eriyikler kabukta sig seviyelerde AFC suregleri ile evrimleserek farkli bilesimdeki porfirileri Gretmislerdir. Tum bu veriler,
bolgenin Senozoyik jeodinamigi ile birlikte degerlendirildiginde, kitasal adakitik porfirileri olusturan magmanin, Sakarya
Kitasi'nin altina dalan Neo-Tetis diliminin kopmasi ve Erken Eosen’de (yaklasik 54 My 6nce) KB Anadolu'nun altinda yogun
ve lineer bir isi akisi olusturmasi sonucunda gelismis olabilecegi sonucuna ulasiimistir.

Anahtar Kelimeler: Eosen, kitasal adakitik porfiriler, KB Anadolu, dilim kopmasi
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Continental Adakitic Porphyries in NW Anatolia and Its Geodynamic
Implications
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A number of plutons and hypabyssal intrusives forming an Eocene magmatic belt were emplaced within and
immediatelly north of the Izmir—Ankara suture zone representing the closure of the northern Neo-Tethys Ocean in
NW Anatolia. Hypabyssal rocks of this belt are represented by numerous dikes, sills and stocks with compositions
ranging from porphyritic microgranite and microgranodiorite with adakitite-like geochemical signatures. We report
here major-trace element geochemistry, Sr-Nd isotope compositions and 4°Ar/3°Ar radiometric ages of adakitic
porphyries in order to evaluate their genesis and evolution within the context of the NW Anatolian regional tectonics.

40Ar—3°Ar dating yielded cooling ages of adakitic porphyries as 53.7 to 54.0 Ma (Early Eocene). These porphyries have
high SiO, (69.43-63.80%), K,0 (3.17-4.91%), Al,Os (15.44-16.64%) contents, high Sr/Y (113.39-214.92) and La/Yb
(35.33-80.18) ratios and low Y (6.2-11.5), Yb (1.07-0.54) contents, and they display enrichments in LILE and LREE,
depletion in HFSE and lack of Eu anomaly. Compared to the adakites, continental adakites have moderately enriched
87Sr/86Sr(sq) ratios (0.70620-0.70660) and low €Ndss values (-2.73 to 0.59). These geochemical and isotopic
characteristics indicate that porphyries are products of partial melting of lower crustal source which leaves garnet-
bearing residue. Interaction between lower crust and mantle melts and AFC during the evolution of these melts at
shallower crustal levels produced continental adakitic porphyries. Within the context of Cenozoic geodynamics of
region, we infer that break-off of Neo-Tethyan slab, which subducted beneath the Sakarya Continent, might have
caused the intense lineer heat flow beneath NW Anatolia at about 54 Ma and related melt generation forming
continental adakitic porphyries.

Keywords: Eocene, continental adakitic porphyries, NW Turkey, slab break-off
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%ge and Geochemical Constraints on Granitoid Petrogenesis in the Khorram-
Darag-Khakriz Region (36.5 °N, 48.5 °E), Urumieh-Dokhtar Magmatic Arc, NW
Iran

Mir Ali Asghar Mokhtari', Hossein Kouhestani®, Kwan Nang Pang?, Sun Lin Chung®?

1University of Zanjan, Zanjan 49195-313, Iran
2Institute of Earth Sciences, Academia Sinica, Taipei 11529, Taiwan
3Department of Geosciences, National Taiwan University, Taipei 106, Taiwan
(amokhtari@znu.ac.ir)

The Zagros orogenic belt is part of the Alpine-Himalayan orogeny, and consists of the Urumieh-Dokhtar magmatic arc
(UDMA), the Alborz Magmatic belt (AMB), the Sanandaj-Sirjan zone (55Z) and the Zagros fault-and-thrust belt (ZFTB).
Formation of the orogen has been attributed to long-lasting convergence between Eurasia and Gondwana-derived
terranes. The 100-km-wide UDMA, extending over a strike length of >2000 km from northwest to southeast Iran, is an
Andean-type magmatic arc associated with the subduction of Neo-Tethyan oceanic lithosphere beneath central Iran.

The Soltanieh mountains south of Zanjan are part of the UDMA and mainly consist of late Proterozoic to Jurassic strata
intruded by Sarv-e-Jahan, Khorram Darag-Khakriz (KKG) and Doran granitoids.

The KKG vary in lithology from granite and porphyritic granite to quartz-monzonite. Contact metamorphism of KKG
with surrounding sedimentary sequences led to formation of several aureoles that are well exposed at Arjin, Bashkand
and Khakriz area. Geochemical data indicates high-K calc-alkaline to shoshonitic, metaluminous to mildly
peraluminous compositions and an I-type granite affinity. LA-ICP-MS zircon U-Pb dating indicates that the KKG
crystallized between ca. 52 and 55 Ma. The KKG is characterized by coherent chondrite-normalized REE patterns with
high LREE/HREE. On primitive mantle-normalized spider diagram, it has negative HFSE anomalies, LILEs enrichment,
and positive Pb anomaly, indicating a subduction-related signature. Tectonic setting discrimination diagrams of
granitoid rocks indicates VAG setting for the KKG.

Keywords: Geochemistry, petrogenesis, high-K granitoid, Khorram Darag, Khakriz, Zanjan
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]Kuluncak Ofiyolitine (Malatya, GD Turkiye) Ait Mafik Kiimdlatlarin Sr-Nd-Pb
izotop Jeokimyasi

Murat Camuzcuoglu, Utku Bagci

Mersin Universitesi Jeoloji Miihendisligi Bélim, Mersin, Tiirkiye
(mcamuzcuoglu@mersin.edu.tr)
Geg Kretase yash Kuluncak (Malatya) Ofiyoliti Dogu Toroslarda yer almakta, tabandan tavana dogru, harzburjitik
tektonitler, ultramafik-mafik kiimulatlar, izotrop gabrolar, levha dayklari, volkanik kompleks ve ¢rti sedimanlarindan
olusan eksiksiz bir istif sunmaktadir.

Kuluncak ofiyolit istifine ait mafik kimulatlar olivinli gabro, gabronorit, gabro ve anortozit kayaglari ile temsil
edilmekte, mezokUmulat, ortokiimulat ve poikilitik doku sunmaktadirlar. Kimdulatlarin ana element igerikleri yay ile
iliskili tektonik ortamlar ile uyumludur. iz ve nadir toprak elementlerin konsantrasyonlari hafif nadir toprak
elementlerince tiketilme, buylk iyon yaricapl elementlerce zenginlesme gostermektedir.

143Nd/*4Nd izotop oranlar 0.513021-0.513108 ve ENd degerleri +7.47 ila +9.17 arasinda olup, mafik kimulatlarin
tUketilmis bir manto kaynagindan olustugunu gosterirken, yiksek 8Sr/86Sr izotopik degerleri (0.703555—0.706373)
kayac ve deniz suyu etkilesimini yansitmaktadir. 20°Pb/204Ph 18.38-18.68, 207Pb/2%Ph 15.57—15.66 ve 298Ph/206ph
izotop oranlari ise 38.34—38.73 arasinda degismekte ve yitim sedimanlarinin manto kaynagina olan katkisina isaret
etmektedir.

Tim bu veriler Kuluncak Ofiyoliti’nin tiiketilmis bir kaynaktan dalma-batma zonu Ustii tektonik ortamlarda i¢ Toros
okyanusunun Geg Kretase’de kapanmasi esnasinda olustugunu gostermektedir.

Anahtar Kelimeler: Jeokimya, izotop, ofiyolit, Kuluncak, Malatya

Bu calisma Mersin Universitesi Bilimsel Arastirma Projeleri Birimince 2016-2-TP3-1949 proje numarasi ile
desteklenmistir
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Sr-Nd-Pb Geochemistry of the Mafic Cumulates of the Kuluncak Ophiolite
(Malatya, SE Turkey)

Murat Camuzcuoglu, Utku Bagci

Mersin Universitesi Jeoloji Miihendisligi B&limi, Mersin, Turkey
(mcamuzcuoglu@mersin.edu.tr)
The Late Cretaceous Kuluncak (Malatya) Ophiolite is located in the eastern Taurides and display a well-preserved
ophiolite pseudostratigraphy with (in an ascending order) harzburgitic tectonites, ultramafic-mafic cumulates,
isotropic gabbros, sheeted dikes, volcanic complex with associated sediments.

The mafic cumulates of the Kuluncak ophiolite suite are composed of olivine gabbro, gabbronorite, gabbro and
anorthosite and exhibit mesocumulate, orthocumulate and poikilitic textures. The major-element composition of the
cumulate rocks is consistent with formation in an arc-related tectonic setting. Trace and rare earth element
concentrations of the mafic cumulates exhibit depleted light rare earth element and large ion litophile element
enrichments.

The *3Nd/144Nd ratios of mafic cumulates range from 0.513021—-0.513108 and ENd values of these rocks are between
+7.47 and +9.17, suggesting that the cumulate rocks were derived from a depleted mantle source. High 8/Sr/&Sr
isotopic ratio, ranging from 0.703555 to 0.706373, reflect the exchange between rock and seawater during alteration.
The 206pp/204ppy, 207ply /206ply  208pfy /206Phy ratios of these rocks vary between 18.38—18.68, 15.57—15.66, 38.34—38.73
respectively, indicating contribution of the subducted sediments into their mantle source.

All the evidence suggest that the Kuluncak (Malatya) Ophiolite generated from depleted mantle source and were
formed in a suprasubduction zone setting during the closure of the Inner Tauride in Late Cretaceous.

Keywords: Geochemistry, isotope, ophiolite, Kuluncak, Malatya

This study was supported by the Research Fund of Mersin University in Turkey with Project Number: 2016-2-TP3-1949
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Karg! (Corum-Tirkiye) Dogusunda Yiizeyleyen Metabazitlerin Petrografik ve
Jeokimyasal Ozellikleri

Mustafa Kumrall, Cihan Yalgin?, Mustafa Kaya®, Mustafa Selman Aydogan3, Murat Budakoglu?,
Sercan Oztiirk!, Muhittin Karaman?
listanbul Teknik Universitesi Jeoloji Miihendislgi Blimdi, istanbul, Tirkiye
2istanbul Universitesi Jeoloji Miihendislgi Bslimd, istanbul, Tiirkiye

3Balikesir Universitesi Jeoloji Miihendislgi Bolimd, Balikesir, Tirkiye
(kayamusta@itu.edu.tr)

Orta Pontidler'de yer alan Triyas-Erken Jura yash Bekirli Formasyonu baslica kuvars ve mika bakimindan zengin
metakumtasl, kuvarssist, fillat, metabazit, mikasist, gnays, mermer, amfibolsist, metacort ve volkanik kékenli kirintili
kayalardan olusmaktadir. Bu litolojiler icerisinde metabazitler ile iliskili Cu-Zn cevherlesmeleri bulunmaktadir.
Metabazitler aktinolit, piroksen, kuvars, muskovit, epidot ve opak minerallerden olusmaktadir. Kayaglar genel olarak
nematoblastik ve fibroblastik dokular sunmaktadir. Metabazitlerin jeokimyasal 6zellikleri toleyitik bazalt bilesimli
olduklarini géstermektedir. Jeodinamik konum olarak ise MORB ve levha i¢i bazalti alanlarina dismektedirler. Eu/Eu*
oranlari 0.87 ile 1.11 arasinda degismekte olup genellikle negatif Eu anomalisi gdstermektedir. Blyik iyon yarigapli
litofil elementleri (LILE; Ba, Th, U) zenginlesmis, yuksek ¢ekim alanli elementleri (HFSE; Nb, Ti, Zr, Hf, Y) ise fakirlesmis
coklu element profilleri sunarlar. Kondrite gére normalize edilmis nadir toprak element (NTE) profilleri incelendiginde
hafif nadir toprak elementlerin (LREE; La, Ce, Pr, Nd) zenginlestigi, agir nadir toprak elementlerin (HREE; Er, Tm, Yb, Lu)
ise yatay veya yataya yakin dagilimlar sergiledigi gozlenmektedir.

Anahtar Kelimeler: Bekirli Formasyonu, metabazit, MORB, kayag jeokimyasi, Kargi (Corum-Turkiye)
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]Petrographic and Geochemical Characteristics of Metabasites in the East of
Kargi (Corum-Turkey)

Mustafa Kumrall, Cihan Yalgin?, Mustafa Kaya®, Mustafa Selman Aydogan3, Murat Budakoglu?,
Sercan Oztiirk!, Muhittin Karaman?
listanbul Teknik Universitesi Jeoloji Miihendislgi B6Iimdi, istanbul, Turkey
2istanbul Universitesi Jeoloji Miihendislgi B&limd, istanbul, Turkey

3Balikesir Universitesi Jeoloji Miihendislgi B6limii, Balikesir, Turkey
(kayamusta@itu.edu.tr)

The Triassic-Early Jurassic Bekirli Formation in the central Pontides consists mainly of quartz and mica-rich
metasandstone, quartz schist, phyllite, metabasite, mica schist, gneiss, marble, amphibole schist, metachert and
clastic rocks originated from volcanics. There are Cu-Zn mineralizations associated with metabasites among these
rocks. Metabasites consist of actinolite, pyroxene, quartz, muscovite, epidote and opaque minerals and present
nematoblastic and fibroblastic textures in general. Geochemical features of the metabasites show that they are
tholeiitic basalt in composition. They plot in the MORB and within plate basalt fields in the tectonic setting
discrimination diagrams. Eu/Eu* ratios are in the range of 0.87 to 1.11 and largely indicate negative Eu anomalies.
Their multi-element profiles are characterized by enrichment in large ionic radius lithophile elements (LILE; Ba, Th, U)
and depletion in high field strength elements (HFSE, Nb, Ti, Zr, Hf, Y). On a chondrite-normalized rare earth element
(NTE) diagram, enrichments of light rare elements (La, Ce, Pr, Nd) are typical, whereas heavy rare earth elements (Er,
Tm, Yb, Lu) display flat or near-flat distributions.

Keywords: Bekirli Formation, metabasite, MORB, whole-rock geochemistry, Kargi (Corum-Turkey)
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Istranca Masifindeki Seytandere Metagraniti’'nin (Vize-Kirklareli, KB Pontidler)
Petrolojik incelenmesi

Ozge Naycl, Sabah Yilmaz Sahin, Namik Aysal

istanbul Universitesi, Jeoloji Miih. Bslimii, 34320 Avcilar, istanbul, Tiirkiye
(ozgenayci@gmail.com)
Istranca Masifi, Bati Pontitlerde, Ge¢ Prekambriyen-Erken Kambriyen’den Ust Kretase’ye kadar zaman araligina sahip
magmatik kayaclar ve metamorfik kayacglardan olusmaktadir. Yaklasik KB-GD uzanimli bir yapiya sahip olan bu masifin
guneyi, Tersiyer yasl Trakya havzasi birimleri ile sinirflanmistir. Bu ¢alisma, Kirklareli ili Vize ilgesi sinirlarinda, Istranca
Masifi'nin temel kayaglarini kesen Seytandere Metagraniti ve g¢evre kayaglarinin petrolojik incelemesi konusunu
olusturmaktadir. Bu metagranitler, kirintili metasedimanter temel kayaglari keser durumda olup, Triyas yash orti
metamorfitleri ile Eosen yasl Sogucak Formasyonu birimleri tarafindan da uyumsuz olarak orttlmektedirler.

Seytandere Metagraniti, grimsi pembe renkli, ince-orta ve yer yer iri taneli, foliasyon dizlemleri iceren milonitik,
sistik/gnaysik dokulu bir kayactir. Bu metagranitler, kayag turi olarak granit, granodiyorit ve kuvars monzonitten
olugmakta ve mafik ve felsik damar kayaglari tarafindan kesilmektedir. Ayrica, metagranit icinde mafik magmatik
anklavlar (MMA) metamorfizmaya ragmen hala taninabilmektedir. Metamorfizma sonucu Seytandere Metagraniti'nde
acik ve koyu renkli bilesimsel farklilik sunan bantlasmalar gelismistir.

Birincil granitik dokusu korunmus olan Seytandere metagraniti, iri feldispat porfiroblastlari icermesiyle porfirik dokulu
olarak gozlenmekte ve mineralojik bilesim olarak da kuvars (%25-30), alkali feldispat (cogunlukla mikroklin, %30-40),
plajiyoklaz (%15-20) ve koyu renkli mineral olarak biyotit, amfibol (hornblend ve tremolit/aktinolit), klorit, kalsit ve
epidotdan olusmaktadir. Titanit, zirkon, apatit ve opak mineraller metagranitteki tali mineralleri olusturmaktadir.
Seytandere Metagraniti jeokimyasal Ozellikleri bakimindan, I-tipi kalk-alkalen karaktere sahip, metaliminyumlu ve
peraltiminyumlu granit olarak siniflandirilir. Tektonik ortam ayirtman diyagramlarinda volkanik yay ve ¢arpisma sonrasi
granitleri alaninda yer almaktadir.

Seytandere Metagraniti, Karbonifer doneminde boélgede etkin olan Variskan Orojenezi’'nin Grtnlerinden olup, Istranca
Masifi'nin batisinda gozlenen Karbonifer-Permiyen metagranitoyidlerine (Kula Metagranitoyidi; 310.1+2.0 My ve
Tepecik Kataklastik Metagranitoyidi; 249-254 My) benzer yas araliginda oldugu dustinulmektedir. Tim bu
metagranitoyidler, Paleo-Tetis Okyanusu’nun evrimi ile ilgili, farkli fazlari temsil eden magmatizmanin Grinleri olarak
degerlendirilmektedir.

Anahtar Kelimeler: Istranca Masifi, Karbonifer-Permiyen, Variskan orojenezi, metagranit, Paleo-Tetis
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]Petrological Investigation of Seytandere Metagranite (Vize, Kirklareli, NW
Pontides) in the Istranca Massif

Ozge Naycl, Sabah Yilmaz Sahin, Namik Aysal

istanbul Universitesi, Jeoloji Miih. Bslim{, 34320 Avcilar, istanbul, Turkey
(ozgenayci@gmail.com)

The Istranca Massif (Western Pontides) is composed of magmatic rocks and metamorphic rocks from Late
Precambrian-Early Cambrian to Upper Cretaceous. This massif, which has an approximate NW-SE trending structure, is
bounded by Tertiary Thracian basin. Petrological investigation of Seytandere Metagranite and its surrounding rocks
from the magmatic rocks forming the basement rocks of the Istranca Massif, which is located between the Vize-Saray
districts of Kirklareli, is the subject of this study. It is unconformably overlain by Triassic cover metamorphics which in
turn are collectively overlain by the Eocene Sogucak formation.

In the study performed in the region, it is seen that the Seytandere metagranite is composed of different facies such
as granite, granodiorite and quartz monzonite and contains mafic magmatic enclaves (MME) formed by mixing of
coeval felsic and mafic magmas with mafic and felsic vein rocks. They also contain bandings that present clear and
dark compositional differences.

Seytandere Metagranite is formed mylonitic, gneissic textured with grayish-pink colored, fine-to-medium and coarse-
grained, foliated rocks. These metagranites are composed of granite, granodiorite and quartz monzonite as rock types
and are cut by mafic and felsic vein rocks. In addition, mafic magmatic enclaves (MME) in metagranite are still
recognizable despite metamorphism. By the reason of metamorphism, it is developed gneissic banding in Seytandere
Metagranite which shows clear and dark compositional differences.

The Seytandere metagranite, which has preserved its primary granitic texture, is observed as porphyritic texture with
large feldspar porphyroblasts and as a mineralogical composition quartz (25-30%), alkali feldspar (mostly microcline,
30-40%), plagioclase (15-20% colored minerals are biotite, amphibole (hornblende and tremolite / actinolite) and
chlorite, calcite and epidote as secondary minerals. Titanite, zircon, apatite and opaque minerals form accessory
minerals. In terms of geochemical characteristics, the Seytandere granite is classified as I-type calc-alkaline,
metalminous and peraluminous granite. In the tectonic environment diagrams, it is plotted in the volcanic arc and
post-collision granites area.

It can be evaluated that the Seytandere metagranite are similar to the Carboniferous-Permian metagranitoids (Kula
Metagranitoid, 310.1 + 2.0 Ma and Tepecik Cataclastic Metagranitoid, 249-254 Ma) in the western part of the Istranca
Massif, which are products of Variscan orogeny which is effective in the region during Carboniferous-Permian period.
All these metagranitoids are regarded as the products of magmatism that represent different phases related to the
evolution of the Paleo-Tethyan Ocean.

Keywords: Istranca Massif, Carboniferous-Permian, Variscan orogeny, metagranite, Paleo-Tethys

This study was supported by the Istanbul University Scientific Projects Unit. Project Number: FYL-2016-21320

107




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

LAntaIya Naplari iginde Bulunan Triyas Yagh Volkanik Kayalarin Petrolojik ve
Jeokimyasal Ozellikleri

Ozlem Tigli, Ozlem Yildiz, Aykut Giigtekin, Ercan Aldanmaz

Kocaeli Universitesi Jeoloji Miihendisligi Blimdi, Kocaeli, Tiirkiye
(ozlemtigli78 @gmail.com)

Bu calismada, Antalya naplarinin GB bélgesindeki tektonik dilimler i¢inde bulunan Triyas yash volkanik kayalarin
petrolojik ve jeokimyasal Ozellikleri incelenmistir. Volkanik kayalar tim kaya ana oksit ve iz element igerikleri ve
mineralojik bilesimleri kullanilarak alkali bazalt olarak siniflandirilmistir. iz element degisimleri kullanilarak hazirlanan
normalize element diyagramlari LILE, HFSE ve LMREE igerikleri bakimindan N-MORB bilesimlere kiyasla zenginlesmeler
ve HREE icerikleri bakimindan ise degisken derecelerde tiketilimlerle karakteristik OIB tipi levha igi bazalt bilesimlerini
temsil eden dagilimlar sunarlar. iz element igeriklerinin kullanimiyla olusturulan teorik modellemeler Antalya bélgesi
Triyas volkanik kayalarinin turedigi birincil ergiyiklerin agirlikli olarak klinopiroksen, olivin ve plajioklas iceren
fraksiyonel kristalizasyon islemlerinden etkilendigini gdstermektedir. Primer ergiyik bilesimini temsil eden érneklerin
kullanimiyla yapilan modellemeler alkali ergiyiklerin uyumsuz iz elementler bakimindan tiketilmis MORB mantosu
(DMM) bilesimine gore zenginlesmis ve daha ¢ok primitif manto (PM) bilesimine benzer bir manto bolgesinden
tirediklerini gdstermektedir. iz element dagilimlari ve 6zellikle 6rneklerin bazilarinda gézlenen Y, Rb ve Pb negatif
anomalileri sulu mineral fazlariyla (amfibol veya flogopit) zenginlesmis metasomatize bir litosferik manto kaynagina
isaret etmektedir.

Anahtar Kelimeler: Antalya, Triyas, alkali bazaltlar, okyanus adasi bazaltlari (OIB)
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Petrological and Geochemical Characteristics of Triassic Volcanic Rocks in the
Antalya Nappes

Ozlem Tiglh, Ozlem Yildiz, Aykut Giigtekin, Ercan Aldanmaz

Kocaeli University Department of Geological Enginerring, Kocaeli, Turkey
(ozlemtigli78 @gmail.com)

In this study, petrological and geochemical features of Triassic volcanic rocks within the tectonic slices in the south-
western parts of the Antalya nappes have been investigated. Volcanic rocks were classified as alkaline basalts using
the whole-rock major oxide and trace element variations and mineralogical compositions. The normalized element
diagrams prepared using trace element abundances show that the rocks are compositionally similar to typical OIB-
type intra-plate basalt compositions characterized by enrichments in LILE, HFSE and LMREE contents and variable
depletions in HREE contents with respect to the N-MORB compositions. Theoretical modeling of trace element data
show that the primary melts from which the Triassic volcanic rocks of the Antalya region were originated were mainly
affected by fractional crystallization processes with clinopyroxene, olivine and plagioclase as the predominant
fractionating phases. The modeling applied using the samples representing the primary melt composition shows that
the alkaline melts are the products of partial melting from a mantle region that is enriched relative to the depleted
MORB mantle (DMM) composition. The source characteristics are rather similar to the primitive mantle (PM)
composition. Trace element distributions and the prominent negative anomalies of Y, Rb and Pb in normalized
element plots are consistent with melt derivation from a metasomatized lithospheric mantle source containing
hydrous mineral phases (amphibole or phlogopite).

Keywords: Antalya, Triassic, alkaline basalts, ocean island basalt (OIB)

109




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

]Doéu Pontidler'de Bulunan Alkalen Kayaglardaki Foid Minerallerinin Kdkeni:
ilksel Bulgular

Ufuk Celal Yagcioglu, Clineyt Sen

Karadeniz Teknik Universitesi, Jeoloji Mihendisligi B&Iim, Trabzon, Tirkiye
(ufukcelal@ktu.edu.tr)

Kuzey Anadolu siradaglarinin dogu kesimlerinde ylzeylenme veren foidli kayaglar tzerinde gerceklestirilen birgok
calisma bulunmaktadir. Bu calismalarda so6z konusu kayaglarin olusumuna kaynaklik eden magmalarin fraksiyonel
kristallenme, magma karisimi, kontaminasyon, asimilasyon olaylari gibi mineralojik ve jeokimyasal bilesimi etkileyecek
faaliyetleri incelenmis olmasina karsin, kayag olusumundan sonra olusan metamorfizma, metasomatizma, alterasyon
gibi faaliyetlerin etkisi yeterince ortaya konulmamistir. Bu calismada, Trabzon vyakin cevresinde ve Bayburt-
Everekhanlari yoresinde ylzeylenen foidli kayaglar incelenmistir.

Trabzon bolgesinde yizeylenen masif volkanik kayaclar, volkanik bresler ve sil/dayklarda analsimlesmis |6sitler, titano-
ojitler ve Fe-Ti oksitler ana fazlar olarak gorilmektedirler. Bazi sil ve dayklarda istavroz ikizi seklinde ojit kristallerinin
amfibol zarflanmasi ile korona dokusu gosterdigi belirlenmistir. Volkanik bres ¢akillarinda ve masif kayaglarda ise ojitler
kiimulofrik doku olusturmaktadirlar. Bayburt yoresinden derlenen kayaglarin bazilari %50’den fazla santimetre
Olcegine varan analsimlesmis 10sit mineralleri icermektedir. S6z konusu kayaglarin geneli asir altere olmustur ve foid
mineralleri haricinde opak mineraller ile kil - klorit turd ikincil mineraller mevcuttur. Ancak; dar agili iki yonde dilinim
gosteren nispeten 6z sekilli opaklasmis amfibol mineralleri tanimlanabilmektedir. Mikroskop altinda analsimlesmis
|ositler ideal izotrop 6zellik gdsterememektedir. Bu mineraller ¢apraz nikolde gri tonlarinda gérilmektedirler. Bunun
sebebi 16sit kristallerinin analsime dontsimi esnasinda a eksen uzunlugunun farklilasarak kafes yapisinin psédokibik
(tetragonal) ozellik gostermesidir. Mevcut foid minerallerinin dontsim Grind olduklarinin bir diger delili, minerallerin
icerdigi kirik-catlak hatlarinin ve mineral ¢eperlerinin karbonatli malzeme ile doldurulmasidir. Bu kirik-catlak hatlari
|6sit-analsim donlslimu esnasinda, iyon takasi neticesinde meydana gelen hacimsel farklilasma ile olusmaktadir. Foid
minerallerinin makromorfolojileri detayli incelendiginde tim birimlerdeki foid minerallerinin mat beyaz renkli olduklari
ancak Bayburt yoresine ait bazi foid kristallerinin i¢ kesimlerinin agik pembe renk tonlarinda oldugu gorilmektedir.

Anahtar Kelimeler: Analsimlesmis |6sit, alkalen kayag, Dogu Pontid
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Origin of Foid Minerals in Alkaline Rocks in Eastern Pontide: Preliminary
Results

Ufuk Celal Yagcioglu, Clineyt Sen

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi B&limii, Trabzon, Turkey
(ufukcelal@ktu.edu.tr)

There are many studies on foided rocks which expose in the eastern sections of the North Anatolian mountain range.
Although, genesis of these rocks have been investigated as fractional crystallization, magma mixture, contamination,
and assimilation events, the effects of metamorphism, metasomatism and alteration after rock formation have not
been adequately explained in these studies. In this study, foid mineral bearing rocks which are exposed in the vicinity
of Trabzon and in Bayburt-Everekhanlari region have been investigated.

In the Trabzon region, analcimized leucite, titano-augites and Fe-Ti oxides are seen as main phases in different
volcanic products such as massive rocks, volcanic breccias and sill/dykes. In some sill and dykes, it was determined
that amphibole envelope of augite crystals in the form of cross twins showed corona texture. In the volcanic breccia
pebbles and in the massive rocks the augites form cumuliform texture. Some of the rocks collected from the Bayburt
region contain more than 50% analcimized leucite crystals in mm to cm sizes. These rocks are extremely altered and
they contain secondary opaque minerals besides to clay and chlorite minerals. But; opacificated amphibole minerals
can be identified with two directions cleavage with a narrow angle between them. Under the microscope, analcimized
leucites do not exhibit ideal isotropic properties. These minerals are seen in grayscale in cross-lights. During the
analcimization of the leucite crystals, the length of thea axis slightly differs and the crystal structure shows
pseudocubic (tetragonal) properties. Other evidences of analcimization are carbonate mineral fillings of the fracture-
crack lines in the leucites crystals and mineral water contents of analcimes. These fractures are formed by volumetric
differentiation during the leucite-analcime transformation. When the macro-morphologies of the foid minerals are
examined in detail, it is seen that the foid minerals in all units are dull white but some of the foid crystals belonging to
Bayburt region are in light pink tones.

Keywords: Analcimized leucite, alkaline rocks, Eastern Pontides
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Caykara intruzif Kompleksinde (KD Tiirkiye) Bulunan Geg Kretase Yasli
Platonlardaki Mafik Mikrogranuler Anklavlarin Kékeni ve Bulundugu
Kayagclarla iliskisi

Yaser Almashramah?, Emre Aydingakir?, Ciineyt Sen?, Faruk Aydin?, Abdurrahman Dokuz?, Orhan Karsli?

1KTU MF Jeoloji Miih. Béliimii, Trabzon, Tiirkiye
2GU MDBF Jeoloji Miih. Bélim, Giimiishane, Tirkiye
3RTEU MF Jeoloji Miih. Bslimii Rize, Tirkiye
(gehad03@hotmail.com)
Bu calismada Dogu Pontid’lerde ylizeylenen ve en biylk pliton olan komposit Kagkar Batoliti'nin bati ucunda yer alan
Caykara Intruzif Kompleksi'ne ait Geg Kretase Yasl Giindogdu (85+2 My) ve Bogali (83-75 My) plitonlarinin igerdigi
mafik micrograndler anklavlar (MMA) ile igerisinde bulundugu ana kayaglarin iliskisi incelenmistir.

Ust Kretase plitonlan boyutlari cm’den dm’ye kadar degisen koyu renkli ince daneli oval, yan kayaglarla keskin
dokanak yapan MMA'lar igerir. Gindogdu Granitoyidi'nin bilesimi monzonitten granite kadar degisirken icermis oldugu
MMA’larin bilesimi monzogabrodan monzodiyorite kadar degisir. ilksel manto degerlerine normallestirilmis iz element
diyagramlarinda hem MMA’lar hem de ana kayaglar benzer yonsemeler gosterirler (blytk iyon capli elementlerce
zenginlesme, negatif Nb, Ta, P, Ti anomalileri ve pozitif Pb anomalisi). Kondrit degerlerine normallestirilmis lantan
grubu element (LGE) diyagramlarindan hesaplanan (La/Lu)N oranlari, MMA’larda ve ana kayagclarda sirasiyla 4-11 ve 4-
22'dir. (Eu/Eu*)N degerleri ise sirasiyla 0.67-0.91 ve 0.35-1.1 arasinda degisir. 87/865r(85) izotop oranlari sirasiyla
0.70355-0.70843 ve 0.70836-0.71082 arasinda degisirken eNd(85) degerleri -8.6 ila -6.1 ve -9.7 ila 7.1 arasindadir.

Bogali Plitonu ise granodiyorit-granit bilesimlidir ve monzodiyorit bilesimli MMA igerir. Hem MMA’larin hem de Bogal
plitonuna ait kayaglarin iz element diyagramlarinda gorulen ydnsemeler Giindogdu Plitonu ve MMA'larina benzerlik
gosterir. MMA ile ana kayacin kondrit degerlerine normallestirilmis LGE diyagramlarinda (La/Lu)N orani sirasiyla 9-10
ve 9-16, (Eu/Eu*)N degeri ise 0.56-0.91 ve 0.55-0.95'dir. 87/865r(80) izotop oranlari sirasiyla 0.70609-0.70634 ve
0.70622-0.70664, eNd(80) degerleri -5.1 ila -4.7 ve -5.1 ila -3.9 arasindadir.

Orneklenen birkag anklav harig, MMA’larin biyiik kismi, icerisinde bulunduklari ev sahibi kayaclarla izotopik olarak
benzerdir. Bu da, MMA’larin igerisinde bulundugu kayag ile ayni olusum sireglerini paylasmis olduklarini gosterir.

Anahtar Kelimeler: Dogu Pontidler, Trabzon-Arakli-Caykara, Ust Kretase, Eosen, granitoyid

Bu calisma TUBITAK 114Y219 kodlu proje tarafindan desteklenmistir
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The Relationship between the Mafic Microgranular Enclaves and the Host
Rocks in the Late Cretaceous Plutons of the Caykara Intrusive Complex (NE
Turkey)

Yaser Almashramah?, Emre Aydingakir?, Ciineyt Sen?, Faruk Aydin?, Abdurrahman Dokuz?, Orhan Karsli?

1KTU MF Jeoloji Miih. Bslimii, Trabzon, Turkey
2GU MDBF Jeoloji Miih. Bslim(i, Glimiishane, Turkey
3RTEU MF Jeoloji Miih. Balimii Rize, Turkey
(gehad03@hotmail.com)

In this study, mafic microgranular enclaves (MME) that are observed in the Late Cretaceous aged Gundogdu (85 + 2
Ma) and Bogali (83-75 Ma) plutons which are belonging to the Caykara Intrusive Complex that is located at the
western end of the composite Kackar Batholith which is the largest pluton in the eastern Pontides were investigated.

Sizes of MME observed in the Upper Cretaceous Plutons vary from cm to dm, and are dark colored, fine grained, ovals
and have sharp contacts with the host rocks. Composition of the Glindogdu Pluton varies from monzonite to granite. It
contains MME which are monzogabbro to monzodiorite in compositions. Both the MME and the host rocks show
similar patterns in the primitive mantle normalized trace element diagrams (large ion lithophile elements enrichment,
positive Pb anomaly and negative Nb, Ta, P, Ti anomalies). Calculated (La/Lu)N and (Eu/Eu*)N ratios of MME and the
host rocks in the chondrite normalized lanthanum group elements (LGE) diagrams range from 4 to11 and 4 to 22 and
0.67 to 0.91 and 0.35 to 1.1, respectively. The isotopic ratios of 87/865r(85) vary from 0.70355 to 0.70843 and
0.70836 to 0.71082 and eNd(85) values range from -8.6 to -6.1 and -9.7 to 7.1, respectively.

The Bogali Pluton is composed of granodiorite-granite and contains MME with monzodiorite composition. The
patterns seen in the trace element diagrams of both MME and the host Bogali rocks are similar to those of rocks of
GUndogdu pluton and its MME. The ratios of (La/Lu)N and (Eu/Eu*)N of the MME and their host rocks in the chondrite
normalized LGE diagrams vary from 9 to 10 and 9 to 16, and 0.56 to 0.91 and 0.55 to 0.95, respectively. The isotopic
ratios of 87/865r(80) range from 0.70609 to 0.70634 and 0.70622 to 0.70664, and the eNd(80) values vary from -5.1
to-4.7 and -5.1 to -3.9, respectively.

Except for a few enclaves sampled, most of the MME are isotopically similar with their host rocks. This indicates that
the MME share the same formation processes as the host rocks.

Keywords: Eastern Pontides Trabzon-Arakli-Gaykara, Upper Cretaceous, granite

This project was supported by TUBITAK with a grant number of 114Y219
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]Subduction-related to post-collision porphyry and epithermal systems:
Lessons from the SE European-Anatolian-Caucasian segment of the Tethys
belt

Robert Moritz

Department of Earth Sciences, University of Geneva, Switzerland
(robert.moritz@unige.ch)

The Tethys belt results from the convergence of the African, Arabian and Eurasian plates. Adequate conditions for
porphyry and epithermal ore deposit formation were provided by successive Mesozoic and Cenozoic magmatic and
tectonic settings along the southeast European, Anatolian and Caucasian segments of the Tethyan belt.

Typical subduction-related porphyry and epithermal deposits were formed during the Cretaceous. They were related
to subduction of the northern Neotethys branch and thickening of calc-alkaline magmatic arcs along the Lesser
Caucasus, the Pontides and the Balkans, and to subduction of the southern Neotethys branch along the calc-alkaline
southeastern Anatolian belt.

Subsequent diachronous accretion of Gondwana-derived plates and Arabia to the Eurasian margin initiated a diversity
of geodynamic environments. One of the consequences was a jump of the active Paleogene Neotethys subduction to
the south of the Tauride-Anatolian block, and local subduction-related Eocene calk-alkaline magmatism with
associated porphyry-epithermal systems, such as in the southernmost Lesser Caucasus. By contrast in other locations,
such as the Aegean region, the Eastern Pontides and the southeastern Anatolian belt, Late Cretaceous to Paleogene
post-orogenic geodynamic evolution resulted in calc-alkaline, high-K calc-alkaline and shoshonitic magmatism and
collisional to post-collisional porphyry and epithermal systems.

After final accretion of Arabia and Eurasia and closure of the southern Neotethys branch, post-collisional Neogene
geodynamic evolution prevailed, however resulting in distinctly different tectonic settings. For instance, the Aegean
region evolved into a highly extensional domain, whereas transpressional strike-slip tectonics dominated in the Lesser
Caucasus. Porphyry and epithermal systems were emplaced in both geodynamic environments.

Keywords: Porphyry-epithermal systems, subduction, post-collision, Tethys belt
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]Formation and Genesis of the Bayan Obo Fe-REE-Nb Ore Deposit in Inner
Mongolia, North China Craton (NCC)

Xiaoyong Yang

CAS Key Laboratory of Crust-Mantle Materials and Environments, School of Earth and Space Sciences, University of Science and
Technology of China, Hefei 230026, China
(xyyang555@163.com)

The Bayan Obo mine in Inner Mongolia, North China Craton (NCC) is the largest rare-earth element (REE) resource in
the world. The forming mechanism of such giant REE enrichments has been the focus of world-wide studies. Due to
the complex element and mineral compositions and activities of several geological events, this ore-forming
mechanism is still controversial. In this report, we summarize all different types of Fe-REE-Nb mineralization using field
observations and microscope work, recognizing 9 types of Fe-REE-Nb ores in the Bayan Obo ore district base one our
own research. Compiling and re-evaluating a large number of published geochemical data, this paper provides solid
evidence that the Bayan Obo deposit formed through interaction between sedimentary rocks and carbonatite.
Tectonically, the northern continental margin of the North China Plate was a passive margin during late Silurian, and
convergence between the North China Plate and Siberian Plate resulting from northward movement of the North
China Plate was during the late Middle Paleozoic era, during which the Siberian Plate was subducted toward the North
China Plate and the magmatism produced could be related to the formation of the Bayan Obo deposit. Late tectonic
model for the North China cratonal margin in Inner Mongolia during the Paleozoic show that the Mongolian oceanic
plate moved southward during the Paleozoic, causing two episodes of subduction of the Mongolian oceanic plate
underneath the North China cratonal margin. The northern continental margin of the North China Craton was a
passive margin during late Silurian, and convergence between the North China Craton and Siberian Craton, resulting
from northward movement of NCC was during the late Middle Paleozoic, which caused the formation of this world
largest Fe-REE-Nb deposit.

The conclusion is summarized as follows:

1) The formation of iron ores originated from sedimentation (Pt1), which could be analogous to the Banded Iron
Formation (BIF); the iron ores experienced metasomatism during later REE-Nb mineralization processes.

2) The REE-bearing dolomite marble (H8) in the Bayan Obo region was formed in the period around 1.6 Ga by
sedimentation, carbonatite magma intruded later around in 1.3 Ga in the form of dykes, and REE-Nb ore formed even
later, mostly, having two periods; one is after the carbonatite magma intrusion (1.3 to 1.0 Ga); another is much later,
ranging from 0.5-0.4Ga.

3) The mineral and geochemical data support that coarse-grained dolomite marbles were genetic from sedimentary
carbonate rocks weakly REE-Nb mineralized by early-stage fluids (1.3 to 1.0 Ga), and fine-grained dolomite marbles
are product of late-stage of strong mineralization by REE-Nb- rich fluids (0.5-0.4Ga).

4) The Rb-Sr, Sm-Nd and C-O-S-Fe-Mg isotopic data support that main REE-Nb mineralization was origin from
metasomatism, a new model is proposed responsible for the unique REE-Nb mineralization, which is caused by the
subduction of Siberian Craton to North China Craton since Early Paleozoic period.

Keywords: Dolomite marble, carbonatite dyke, Fe-REE-Nb mineralization, genesis, isotopes, Bayan Obo, North China
Craton
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]Midi (Glimdughane, KD Tirkiye) Zn-Au Maden Yatagina Eslik Eden Magmatik
Kayaglara Ait Yeni Jeokronolojik ve Jeokimyasal Veriler

Abdurrahman Lermi?, Faruk Aydin?, Simge Oguz Saka?, Necati Tiystiz?, Thomas Aiglsperger®

INigde Omer Halisdemir Univ., Miihendislik Fak., Jeoloji Miih. Balimii, Nigde, Tirkiye
2Karadeniz Teknik Univ., Miihendislik Fak., Jeoloji Miih. Bslimii, Trabzon, Tirkiye
3Departament de Cristallografia, Mineral. i Dipdsits Minerals, Facultat de Geologia, Univ. Barselona, ispanya
(alermi@ohu.edu.tr)

Dogu Pontidlerin giney kesiminde yer alan Midi Zn-Au madeninin olusumuyla iliskili olabilecek ¢ok sayida magmatik
kaya¢ bulunmaktadir. Midi madeni ve yakin gevresinde Paleozoik’ten Paleojen’e kadar farkli zamanlarda olusmus
degisik kaya¢ tirleri yuUzeyler. Erken Karbonifer vyash metamorfik kayaglar, Orta-Ge¢ Karbonifer vyasli
granitoyidler/riyolitler ve bunlarin Gzerine uyumsuzlukla gelen Permo-Karbonifer yash tortul birimler bélgenin temel
birimlerini olustururlar. Orta-Geg Triyas yash mafik-orta¢ bilesimli plitonlar ile kalk-alkalen lamprofirlerin yer yer
sokulum yaptigl bu temel birimler Gzerine sirasiyla Erken-Orta Jura yash volkaniklastik kayaglar, Geg Jura-Erken Kretase
yasli karbonatlar, Geg Kretase yasli volkano-sedimanter birimler ve yay granitoyidleri gelir. Son olarak, Paleosen-Erken
Eosen slrecindeki ¢arpisma-iligkili adakitik kayaglar ile ¢arpisma sonrasi-iliskili ekstansiyonel havzalarda olusan Eosen
vasli andezitik-dasitik bilesimli volkanik ve platonik kayaclar, bolgenin en son magmatik Griinlerini temsil eder.

Saha gozlemleri ve stratigrafik iliskiler, Midi Zn-Au cevherlesmesinin bolgedeki Karbonifer yasli temel kayaclara
sokulum yapan Kostlrelik Graniti veya Jura-Erken Kretase yasli birimleri kesen dom-dayk sekilli volkanik yapilar ile
iliskili olabilecegini gostermistir. Bu olasiliklari test etmek icin bu calismada ilk defa zirkon mineralleri tizerinde LA-ICP-
MS yontemiyle yaslandirma calismalari yapilmistir. Késtirelik Graniti'ne ait zirkon minerallerinden elde edilen U-Pb
konkordia yasi (312+11My), bu granitin bolgedeki Ge¢ Karbonifer yasli Gimushane Plitonu’nun ge¢ magmatik fazina
ait bir Grtn olabilecegini gostermistir. Bu pliton genel olarak diyoritten monzonite degisen farkli granitik kayag
tirlerinden olusur ve jeokimyasal olarak, I-tipi, metalimin, yuksek-K kalk-alkali karakterli ve volkanik yay graniti
oOzellikleri tasir. Diger taraftan, Midi sahasinda gozlenen dom-dayk sekilli volkanik kutleler riyolitik-dasitik kayaglardan
olusur ve cogunlukla toleyitik-kalkalkali 6zellik gosterirler. Bu volkanik kayaglara ait zirkon minerallerinden elde edilen
U-Pb konkordia yaslari iki farkli grupta toplanmaktadir (489+11My ve 44.4+2.3My). Her iki gruba ait zirkonlar benzer
morfolojiye ve Th/U oranlarina (0.1-1.59) sahiptir ve bu veriler zirkonlarin magmatik kbkenli olduklarina isaret eder.

Elde edilen glincel jeokronolojik ve jeokimyasal verilere gore, yiiksek U-Pb zirkon yaslarinin (Ordovisyen) bolgedeki
temel kayaglara ait kalinti zirkonlar oldugu, genc zirkon yaslarinin ise bdlgede yaygin olan Eosen magmatizmasina
karsilik gelen Midi sahasindaki asidik volkanik kayaglarin kristallenme yaslarini temsil ettigi sdylenebilir. Tim bu veriler
bolgedeki 6ncel calismalarla birlikte degerlendirildiginde, Midi Zn-Au cevherlesmesinin olusum zamani ve kokeninin
Eosen vyasli dasitik-riyolitik volkanizmayla ve 6zellikle bu volkanizmanin olusturdugu hidrotermal sistemle iliskili
oldugunu gostermistir.

Anahtar Kelimeler: Gimushane, Midi, Zn-Au, cevherlesme, zirkon U-Pb yasi, jeokimya
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New Geochronological and Geochemical Data from the Magmatic Rocks
Associated with Midi (Gimughane, NE Turkey) Zn-Au Deposit

Abdurrahman Lermi?, Faruk Aydin?, Simge Oguz Saka?, Necati Tiystiz?, Thomas Aiglsperger®

INigde Omer Halisdemir Univ., Miihendislik Fak., Jeoloji Mih. Balimd, Nigde, Turkey
2Karadeniz Teknik Univ., Miihendislik Fak., Jeoloji Miih. B8limii, Trabzon, Turkey
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(alermi@ohu.edu.tr)

There are a number of magmatic rocks associated with the formation of the Midi Zn-Au deposit in the southern part of
the Eastern Pontides. Different rock types from Paleozoic to Paleogene are observed in the Midi mine and its vicinity.
Early Carboniferous metamorphic rocks, Middle-Late Carboniferous granitoids/rhyolites and unconformably overlying
Permo-Carboniferous sedimentary units form the basement rocks in the region. Early-Middle Jurassic volcanics, Late
Jurassic-Early Cretaceous carbonates, Late Cretaceous volcano-sedimentary rocks and arc granitoids, respectively
overlie the basement rocks, which locally emplace into Middle-Late Triassic mafic-intermediate plutons and calc-
alkaline lamprophyre. Finally, collision-related adakitic rocks of the Paleocene-Early Eocene age and andesitic-dacitic
volcanics and plutonic rocks of Eocene age, which formed in the post-collisional extensional basins, represent the
latest magmatic products of the region.

Field observations and stratigraphic relations have shown that the Midi Zn-Au deposit should be related with
dome/dyke-shaped volcanic edifices that cut into Jurassic-Early Cretaceous units or Kostirelik Granite, which intrude
into Carboniferous basement rocks in the region. In order to test these possibilities, for the first time in this work, U-
Pb dating was carried out on zircon minerals by LA-ICP-MS method. U-Pb concordia age (312+11Ma) from zircon
minerals of the Kostlrelik Granite shows that this granite may be a product belonging to the late magmatic phase of
the Late Carboniferous Gimishane Pluton in the region. This pluton generally consists of different granitic rock types
varying from diorite to monzonite, and it has metaluminous, I-type and high-K calc-alkaline character with volcanic arc
granite affinity. On the other hand, the dome/dyke-shaped volcanic masses observed in the Midi area are composed
of rhyolitic-dacitic rocks and, mostly tholeiitic to calc-alkaline in character. The zircon minerals in these volcanic rocks
are concentrated in U-Pb concordia ages in two different groups. (489+11Ma and 44.4+2.3Ma). The zircons of both
groups have similar morphology and Th/U ratios (0.1-1.59), indicating that the all zircons are of magmatic origin.

According to the current geochronological and geochemical data, it can be said that the high U-Pb zircon ages
(Ordovician) represent the inherited zircons of the basement rocks, while the young zircon ages indicate the
crystallization ages of the acidic volcanic rocks in the Midi mine corresponding to the widespread Eocene magmatism
in the region. All the data together with previous studies in the region suggest that the formation time and origin of
the Midi Zn-Au mineralization is related to the Eocene dacitic-rhyolitic volcanism and particularly the hydrothermal
system of this volcanism as well.

Keywords: Guimushane, Midi, Zn-Au, mineralization, zircon U-Pb dating, geochemistry
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Karbonat Yan Kayagl Pb-Zn Yataklarinin Aranmasinda pXRF Analitik
Yonteminin Kullaniimasi: Bir Toprak Jeokimyasi Uygulamasi, Akkaya (Kozan-
Adana), Turkiye

Abdurrahman Lermi, Osman ince

Nigde Omer Halisdemir Univ., Miihendislik Fak., Jeoloji Miih. Bslimii, Nigde, Tirkiye
(alermi@ohu.edu.tr)

Bu calismada, tasinabilir XRF (pXRF) analiz metodu kullanilarak, karbonat yan kayagli Pb-Zn yataklarinin aranmasinda
toprak jeokimyasinin uygunlugu ve kullanilabilecek iz bulucu elementlerin tespiti amaglanmistir. Akkaya sahasindaki
cevherlesme, bresik kirectaslarinda ve genel olarak K55D uzanimh milonitik fay zonlarinda, dolomitlesme,
limonitlesme, hematitlesme ve yer yer kalinti pirit iceren slperjen alterasyonun yaygin oldugu, bir mostra
niteligindedir. Orta-Dogu Toros tektonik kusagl icerisinde kalan Zamanti metal kusagl Pb-Zn, Au, Florit, barit ve laterit
gibi pek cok yataga ev sahipligi yapar ve ortili yataklarin olabilecegi bir bélgedir. inceleme alaninda, Aladag Nap
yapisinin alt kesiminde yer alan metavolkanit, kristalize kiregtasi, dolomitik killi kiregtasl, bresik kiregtaslari yaygindir.

inceleme alanindan sistematik olarak alinan 714 adet toprak érnegi, laboratuvarda homojen hale getirilerek, pXRF
yontemiyle Fe, Mn, Cu, Ni, Pb, Zn, As, Th, Zr, Rb ve Sr elementleri icin analiz edildi. Ayrica yontemi test etmek amaciyla,
secilen bazi 6rneklerin analizi igin ICP-MS yontemi kullanildi. Her iki yontemden elde edilen analiz sonuglari arasinda
onemli bir fark olmadigi (p= 0.276), 6zellikle Cu (Elementicp-Elementpxrr, r?= 0.91), Pb (r?=0.94), Zn (r?=0.96), Mn
(r?=0.83) ve Rb (r?=0.95) gibi elementler arasinda kuvvetli lineer iliski oldugu anlasiimistir. Toprak 6rneklerinden elde
edilen element degisim araliklari, Pb, Zn, Cu, Ni, As igin sirasiyla 10.25-5977 ppm, 9.47-1281 ppm, 7.6-353.6 ppm,
20-360.4 ppm ve 3.82-83.35 ppm olarak belirlenmistir. Hemen hemen tim elementler normal dagilim
gostermemistir. Jeokimyasal verilere uygulanan istatistik yontemler (kimeleme ve faktor analizi), Pb-Zn-As, Fe-Mn, ve
Ni-Cu-Sr-Rb-Th-Zr elementlerinin birlikte davrandiklarini, element dagilimini baslica G¢ ana faktorin etkiledigini
gostermistir. Her bir elementin bolgesel esik degerleri kullanilarak hazirlanan anomali haritalarinda, 6zellikle Pb, Zn ve
As elementleri Catal Tepe civarinda KB-GD yoniinde yliksek anomali kontrasti vermislerdir. Coklu element (Pb+Zn+As)
ve element oranlari gibi anomali belirleme metodlari kullanilarak hazilanan haritalar, benzer sekilde Catal Tepenin
kuzeybatisi ile glineydogusunda yaklasik KB-GD yonlG uzanimli alani isaret etmektedir.

Sonug olarak, istatistiksel degerlendirmeler, karbonath kayaglar icindeki Pb-Zn yataklarinin aranmasinda Pb, Zn ve As, iz
bulucu element olarak kullanilabileceklerini gbstermistir. Belirlenen jeokimyasal anomaliler, bresik fay ve alterasyon
zonlari merkez olmak Uzere, potansiyeli olabilecek Pb-Zn cevherlesmesinin varligina isaret etmektedirler. Ayrica pXRF,
toprak jeokimyasi uygulamalarinda kullanilabilecek hizli ve maliyeti az bir metod oldugu anlasiimistir.

Anahtar Kelimeler: Akkaya (Kozan-Adana), toprak jeokimyasi, El tipi XRF, Jeokimyasal Anomali, Toroslar

Bu calisma, kismen Pasinex Arama ve Madencilik A.S. ve kismen de Omer Halisdemir Universitesi Bilimsel Arastirma
Projeleri birimi tarafindan desteklenmistir (proje no: FEB2011/10)
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]Using pXRF Analytical Method for the Exploration of the Carbonate Hosted
Pb-Zn deposits: An Application of Soil Geochemistry, Akkaya (Kozan-Adana),
Turkey

Abdurrahman Lermi, Osman ince

Nigde Omer Halisdemir Univ., Miihendislik Fak., Jeoloji Miih. Bslimii, Nigde, Tirkiye
(alermi@ohu.edu.tr)

In this study, it is aimed to determine the suitability of soil geochemistry and the pathfinder elements that can be used
in the exploration of the carbonate hosted Pb-Zn deposits by using portable XRF (pXRF) analysis method. The Akkaya
mineralization is an outcrop in the brecciated limestones and generally in N55E-oriented mylonitic fault zones, where
supergenic alteration involving dolomitization, limonitization, hematitization and occasionally residual pyrite is
widespread. Zamanti meallogenic belt, located middle-east Torid tectonic belt, have been hosted several deposits
such as Pb-Zn, Au, Ag, Ba, F and laterite, and may have been hosted hidden deposits as well. In the study area,
metavolcanites, crystallized limestone, dolomitic clayey limestone, brecciated limestones are present in the lower part
of Aladag Nap structure.

714 soil samples taken systematically from the study area were homogenized in the laboratory and analyzed for Fe,
Mn, Cu, Ni, Pb, Zn, As, Th, Zr, Rb and Sr elements by portable XRF methods. In addition, the ICP-MS method was used
to analyze the selected samples to test the method. It is understood that there is no significant difference between
the analysis results obtained from both methods (p= 0.276), and a strong linear relationship between elements such
as Cu (Elementicp-Elementpxgr, 2= 0.91), Pb (r?=0.94), Zn (r’=0.96), Mn (r2=0.83) and Rb (r?=0.95). The elemental
change intervals obtained from soil geochemistry were determined as 10.25-5977 ppm, 9.47-1281 ppm, 7.6-353.6
ppm, 20-360.4 ppm and 3.82 - 83.35 ppm for Pb, Zn, Cu, Ni, As, respectively. Almost all elements showed no normal
distribution. The statistical methods applied to geochemical data (cluster and factor analysis) showed that the
elements of Pb-Zn-As, Fe-Mn, and Ni-Cu-Sr-Rb-Th-Zr behave together and the element distribution affects mainly
three main factors. In the anomaly maps, prepared using the regional threshold values of each element, especially the
elements of Pb, Zn and As, gave high anomaly contrast in the NW-SE direction around Catal Tepe. Maps prepared by
using different anomaly detection methods such as multiple element (Pb + Zn + As) and element ratios, likewise were
pointed to the north-western part of the Catal Tepe and the approximate NW-SE directional area to the south.

As a result, statistical evaluations have shown that Pb, Zn and As can be used as pathfinder elements in the
exploration for carbonate hosted Pb-Zn deposits. Determined geochemical anomalies indicate that there may be
potential Pb-Zn mineralizations, centered on breccia faults and alteration zones. Moreover, pXRF has proved to be a
fast and cost-effective method that can be used in soil geochemical applications.

Keywords: Akkaya (Kozan-Adana), soil geochemistry, pXRF, geochemical anomaly, Torids

This work was partly supported by Pasinex Arama ve Madencilik A.S and by the Scientific and Research Projects Unit
of Omer Halisdemir University (projects# FEB2010/11)
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]Klsaak-Ayvaak (Ganakkale) Altin Cevherlesmesinin Jeolojik, Mineralojik,
Jeokimyasal Agidan incelenmesi

Alaaddin Vural®, Dogan Aydal?
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(alaaddinvural@hotmail.com)

Bu calismada, Kisacik altin cevherlesmesi (Ayvacik, KB Turkiye) jeolojik, mineralojik ve jeokimyasal agisindan
incelenmistir. Sakarya Zonu’na ait Kazdag metamorfikleri ve Ayvacik-Karabiga Zonu’na ait ofiyolitik melanj birimi
calisma sahasinin temel kayaglarini olusturur. Bu Senozoyik dncesi kayaglar Oligo-Miyosen plitonik kayaglar tarafindan
kesilir ve ayni yash volkano-sedimanter kayaglar tarafindan ortdlur. Plitonik kayaglar granodiyorit, kuvars monzodiyorit
ve granitik karakterdedir. Volkanik kayaglar andezit, lapilli tuf, riyolit, litik kristal tif, dasitik tif, andezitik tuf,
tanimlanmamis volkanik kayaglar ve ignimbiritlerden olusur.

Kisacik altin cevherlesmesi Kisacik kdyinin kuzey/kuzeybatisinda yeralan altere volkanik kayaglar icinde olusmustur.
Yiksek altin degerleri hematitlesme ve limonitlesmenin yogun oldugu, kilcal kuvars damarlari tarafindan kesilen
riyolitik lav ve tuflerde gozlenmektedir. Cevher mikroskobisi calismalarinda nabit altina rastlanmamakla birlikte ilmenit,
sfen, pirit, kalkopirit, cok az kovellin, markazit ve eser miktarda pirotin mineralleri gozlenmistir. Jeokimyasal
calismalarda, cevherlesmeye ait nadir toprak element (NTE) desenleri cevherlesmeyle iliskili volkanik ve platonik
kayaclarin NTE desenleriyle karsilastirildiginda plutonik kayaglarin NTE desenleriyle uyumlulugu tespit edilmistir.

Cevherlesmeyle iliskili kuvars damar ve damarciklarinda yapilan mikrotermometrik Ol¢imlerde homojenlesme
sicakliklari 148°C ile 390°C arasinda olup, 190°C ile 300°C-320°C arasinda yogunlasmaktadir. Ergime (Tm)
sicakliklarindan elde edilen akiskan tuzlugu ise % 0.16 - 6.54 (NaCl esdegeri) arasinda tespit edilmistir. Sahaya ait 34S
durayli izotop degerleri %o -10,21 ile %03,6 arasindadir. Cevherlesmeyle dogrudan iliskili 6rneklerin izotop degerleri ise

0’a yakindir.

Jeolojik, jeokimyasal, durayli izotop ve sivi kapanim verileri birlikte degerlendirildiginde Kisacik altin cevherlesmesinin
Oligo-Miyosen plutonik kayaglarla iliskili olmakla birlikte meteorik sireclerden de etkilenmis epitermal cevherlesme

oldugu kanaatine varilmistir.

Anahtar Kelimeler: Epitermal altin cevherlesmesi, durayli izotop, sivi kapanim, jeokimya, Kisacik, Canakkale
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Geological, Mineralogical and Geochemical Investigation of Kisacik-Ayvacik
(Canakkale) Gold Mineralization

Alaaddin Vural®, Dogan Aydal?

1GUmushane University, Gimushane, Turkey
2Ankara University, Ankara, Turkey
(alaaddinvural@hotmail.com)

In this study, Kisacik gold mineralization (Ayvacik, NW Turkey) was investigated from the geological, mineralogical and
geochemical point of view. Kazdag Group metamorphics belonging to Sakarya Zone and the ophiolitic melange unit
belonging to Ayvacik-Karabiga Zone forms the basement rocks of the study area. These Pre-Cenozoic Units are cut by
Oligo-Miocene plutonic rocks and are covered by same aged volcano-sedimentary rocks. Plutonic rocks are
granodiorite, quartz monzodiorite and granitic in character. The volcanic rocks are composed of andesite, lapilli tuff,
rhyolite, lithic crystal tuff, dacitic tuff, andesitic tuff, unidentified altered volcanic rocks and ignimbrite.

Kisacik gold mineralization occurs in altered volcanic rocks to the north/northwest of Kisacik Village. High gold values
are observed in rhyolitic lavas and tuffs cut by quartz vein and veinlets where hematitization and limonitization are
intense. llmenite, sphene, pyrite, chalcopyrite, very few covellite, marcasite and trace amounts of pyrrhotite minerals
were observed in the ore microscopy study but no gold. In geochemical studies, rare earth element (REE) patterns of
mineralization were compared with the patterns of volcanic and plutonic rocks. REE patterns of plutonic rocks were
found to be compatible with REE patterns of mineralization.

In micro-thermometric measurements made on quartz veins associated with mineralization, the homogenization
temperatures are between 148°C and 390°C. It is concentrated between 190°C and 300°C-320°C. Fluid salinity
obtained from melting temperatures (Tm) was determined between 0.16 and 6.54 (NaCl equivalent). The 34S isotope
values of the study area are between -10.21 %o and 3.6 %o. The isotope values of the samples directly related to
mineralization are close to 0 permil.

When geological, geochemical, stable isotope and fluid inclusion data are evaluated together, it is concluded that the
Kisacik gold mineralization is associated with the Oligo-Miocene plutonic rocks and the epithermal type mineralization
affected by the meteoric processes.

Keywords: Epithermal gold mineralization, stable isotopes, fluid inclusion, geochemistry, Kisacik, Canakkale
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Avliyana Antimonit Cevherlesmesinin Jeolojik, Jeokimyasal ve Jeokronolojik
Agidan incelenmesi

Alaaddin Vural®, Abdullah Kaygusuz!, Hidayet Dénmez?

1Gimishane Universitesi, Glimishane, Tirkiye
2Berrak Muhendislik, Ankara, Turkiye
(alaaddinvural@hotmail.com)

Bu calismada, Avliyana (Torul-Gimushane, KD Turkiye) Antimonit cevherlesmesiyle ilgili olarak mineral/cevher
petrografisi, tim kayag¢ ve XRD, SEM-EDX analizleri, sivi kapanim ve durayl izotop analizleri ile alterasyon Uriinlerinde
yapilan K-Ar yas verileri ortaya konulmustur.

Cevherlesme sahasi Dogu Pontidlerin Kuzey-Gliney Zonu gegisinde yer almaktadir. Yorede, Paleozoyik’'ten Tersiyer
sonuna kadar degisik yasta ve farkli litolojilerde birimler yizeyleme vermektedir.

Antimonit cevherlesmesi Avliyana Granitoyidi ile tektonik dokanak yapan yan kayagta ve yer yer granitik kayacin kirik
ve catlaklarinda, K 60-85B dogrultulu, 70-75 KD’ya egimli tektonik hat icinde ve bu hatta bagli gelismis tali kirik ve
catlaklar icinde hidrotermal damar tipte, yapisal kontrolli olarak dar bir alandaki alterasyon zonu iginde gelismistir.
Sahada agirlikli olarak; hematitlesme-limonitlesme, killesme (arjillesme: illit, simektit, az oranda mika-serizit), yer yer
de killesme ile birlikte silislesmeler seklinde alterasyon gelisimi s6z konusu olup, cevherlesmeye yakin kesimde
silislesme yogunluk kazanmaktadir.

Yapilan galismalar sonucunda cevherlesmenin 150-380 °C (ortalama 234 °C) araliginda homojenlesme sicakliginda ve
dustk tuzlulukta (% 0.16-8.3 NaCl eslenigi) mezo-epitermal sisteminde gelistigi, oksijen durayl izotop verilerine goére
cevherlesmedeki etkin akiskanlarin agirlikli olarak magmatik kokenli oldugu, cevherlesme yasinin ise K-Ar izotop
calismalarina gore 46.5-49.0 My araliginda oldugu tespit edilmistir.

Anahtar Kelimeler: Mezo/epitermal antimonit cevherlesmesi, durayli izotop, sivi kapanim, jeokimya, Gimushane

Bu calisma 113Y382 nolu TUBITAK-1001 Ar-Ge projesi tarafindan desteklenmistir
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In this study, mineral/ore petrography, whole rock and XRD, SEM-EDX analyses, fluid inclusion and stable isotope
analyses and K-Ar age data in alteration products of Avliyana antimonite mineralization (Torul-Gimushane) are

presented.

Mineralization area is located in the north-south zone transition of the eastern Pontides. In the region, from the
Paleozoic to the end of the Tertiary, the units- in different lithologies and at different ages- are exposed.

Antimonite mineralization occurred in wall rock with tectonic contact with Avliyana Granitoid and in the fractures and
cracks of granitic rock. Mineralization occurred as hydrothermal vein type in a tectonic line (N60-85W, 70-75 NE) and
in its fractures and cracks hydrothermal vein type so mineralization is structurally controlled in a narrow zone of
alteration. Predominantly hematitization-limonitization, argilization (illite, smectite, little mica-sericite) and
silicification along with argilization are observed in the area. Silicification density is gaining near the mineralization.

As a result of the studies carried out, it was found that mineralization occurred in meso-epithermal system at the
homogenization temperature between 150-380 °C (average 234 °C) and low salinity (0.16-8.3% NaCl equivalent) and
the age of mineralization is 46.5-49.0 Ma according to K-Ar isotope.

Keywords: Meso/epithermal antimonite mineralization, stable isotope, fluid inclusion, geochemistry, Gimushane

This study was funded by the Turkish Scientific Research Council (TUBITAK project no: 113Y382)
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Preliminary Geochemical Studies of Podiform Chromitites in the Cheshmeh-
Khan Mining District, Central Sector of Sabzevar Ophiolite Belt, NE Iran

Alireza Eslami®, Giovanni Grieco?, Mehran Davoudi?

Department of Geology, College of Science, University of Tehran, Tehran 1417614418, Iran
2Dipartimento di Scienze della Terra, Universita degli Studi di Milano, via Botticelli 23, 20133, Milan, Italy
3Department of Geology, Faculty of Sciences, University of Isfahan, Azadi Sq., 8174673431 Isfahan, Iran
(alirezaesl@live.com)

Several podiform chromitite deposits are hosted in dunite-harzburgite bodies in the Late Cretaceous Sabzevar ophiolite
belt in NE Iran. Data are presented for mantle podiform chromitites from two localities (Ebrahim and Kalchenari-3
deposits) in the Cheshmeh-Khan Mining District in the central part of this ophiolite belt. The unaltered cores of chromian
spinels from the massive chromitites in the Ebrahim and Kalchenari-3 deposits have Cr# [100 x Cr/(Cr + Al)] from 66 to 69
and 50 to 54, respectively. The calculated values of Al,03, TiO, and FeO/MgO for parental melts of chromitites in the
studied areas show that high Cr-chromitites from the Ebrahim deposit were derived from melts with 12.2-13.85 wt%
Al,03, 0.12 to 0.30 wt% TiO, and FeO/MgO ratios between 0.57 and 0.97. In contrast, low Cr-chromitites in the
Kalchenari-3 deposit were derived from melts with 15.55-16.01 wt% Al,03, 0.17-0.25 wt% TiO, and FeO/MgO ratios of
0.88-1.01. The results of our computations show that Ebrahim chromitites were derived from island arc tholeiites with
boninitic affinity whereas Kalchenari-3 chromitites were crystallized from MORB-like tholeiitic magma (or back-arc basin
basaltic magmas). The presence of amphibole inclusions (with a composition ranging from tremolite to edenite) in
chromites from massive chromitites in both deposits supports the role of water in formation of chromitites in these
deposits. The paradoxical coexistence of high Al- and high Cr- chromitites in the Cheshmeh-Khan mining district shows
the spatial and/or temporal variations of different melts during the evolution of Sabzevar back-arc basin.

Keywords: Ophiolitic chromitite, mineral chemistry, Cheshmeh-Khan Mining District, Sabzevar ophiolite, Iran
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Characterization of Magmatic to Hydrothermal Transition in the Potassic
Alteration of Sarkuh Porphyry Copper Deposit: Implications from Biotite and
Chlorite Chemistry

Alireza Zarasvandi, Fatemeh Davoodianranjbar, Houshang Pourkaseb, Mohsen Rezaei

Department of Geology, Faculty of Earth Science, Shahid Chamran University of Ahvaz, Ahvaz, Iran
(Zarasvandi_a@scu.ac.ir)

Sarkuh porphyry Cu deposit is located at the 180 km west of Kerman province, 6 km southwest of Sarcheshmeh
porphyry copper mine. Considering geological divisions, it is a part of Urumieh-Dokhtar magmatic arc. The exposed
rocks in the area are mainly composed of volcanic units, tuffs, andesite and basaltic andesite. Also intrusive units
include granite to granodiorite, and to a lesser extend quartz diorite rocks. Major alterations of the deposit include
potassic, phyllic, argillic and propylitic, as well as intermediate alterations such as potassic-argillic and potassic-phyllic.
The purpose of this research is to study the chemical features of biotite and chlorite in order to investigate the
physicochemical attributes of porphyry system during magmatic to hydrothermal transition in the potassic alteration.
Based on the temperatures of reequilibrated biotite, at the time of magmatic to hydrothermal transition, the
temperature ranged from 343 to 397°C. Also high magnesium nature of biotites, and their plotting in the boundary of
magnetite-hematite (HM) and nickel-nickel oxide (NNO) buffering lines, as well as presence of magnetite with
hematite rims indicate prevailing of the high oxygen fugacity during potassic alteration. In addition, scattered patterns
of Log (fH,0 / fHF) and Log (fH20 / fHCI) represent gradual changes of hydrothermal fluids during potassic alteration.
The results show that the occurrence of chloritization (clinochlore composition) of biotite occurred during the thermal
change from 295 to 354 °C. Also, chloritization of reequilibrated biotite lead to the increase of Fe3*, Fe?* and MgO in
chlorite.

Keywords: Biotite, chlorite, Sarkuh porphyry Cu deposit, potassic zone, Urumieh-Dokhtar magmatic arc
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Chemistry of Silicate and Sulfides in the Phyllic Alteration of the Parkam and
Abdar Porphyry Deposits, Urumieh-Dokhtar Magmatic Belt, Iran

Alireza Zarasvandi, Hadis Parvaneh, Houshang Pourkaseb, Mohsen Rezaei

Department of Geology, Faculty of Earth Science, Shahid Chamran University of Ahvaz, Ahvaz, Iran
(Zarasvandi_a@scu.ac.ir)

Parkam and Abdar porphyry Cu deposits are located in Kerman province, in the southern part of Urumieh-Dokhtar
magmatic arc. In the both deposits, alterations such as potassic, potassic-phyllic, biotitic, phyllic, propylitic, and argillic
have been identified. The aim of present work is to study the phyllic alteration using silicate and sulfide chemistry. In
this way representative phyllic alteration samples were analyzed using EMPA analysis. Results show that pyrite in the
phyllic alteration of selected deposits is characterized by the variable range of trace metals, which may indicate a
change in the composition of the hydrothermal fluids. Based on the results, pyrites of phyllic alteration can be
considered as main host for the precious elements (i.e., Ag and Au), metalloids (e.g., As, Sb, Se, and Te), and heavy
metals (e.g., Cu, Co, Ni, Zn, Hg). Moreover, the results of EMPA showed that fine-grained micas in the phyllic alteration
of studied deposits consistently have K-rich muscovite composition. Also, Ti-Na-Mg (a.p.f.u) discrimination plot
indicate that studied micas have secondary origin forming during hydrothermal alteration processes. Moreover, the
general formula for white micas in the Parkam porphyry calculated to be Koss Nag.os Fe3*o0 F&2*0.12 Mgo.19 Tio.oos Alass
Siz.24 010(0OHF), and white mica in the Abdar porphyry has Ko go1 Nao.oos Fe3*oo Fe?*0.06a Mgo.229 Tio.003 Al2.36 Siz.36 O10(OHF)
formula.

Keywords: Phyllic alteration, EMPA, silicate-sulfide chemistry, Urumieh-Dokhtar magmatic arc, porphyry copper
deposit
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Department of Geological Engineering, Universitas Gadjah Mada, Yogyakarta, Indonesia
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In Indonesia, gold is typically mined out from epithermal, porphyry and skarn deposit types occurred within volcanic belt
setting. Numerous gold prospects, however, are recently discovered in association with metamorphic and sedimentary
rocks. This paper is aimed to discuss the occurrences and characteristics of the metamorphic and sedimentary rock-
hosted low sulfidation (LS) epithermal gold in Indonesia by focusing on the Poboya and Bastem prospects in Sulawesi and
the Paningkaban prospect in Central Java.

Poboya deposit is located northeast of Palu city, Central Sulawesi, situated on the east margin of a major pull-apart basin
related to the Palu-Koro fault system. Poboya mineralization is interpreted as LS epithermal gold hosted in/by Toboli
metamorphic rock units. Bastem prospect is situated in the Luwu regency, South Sulawesi, hosted by Tertiary
sedimentary rock of Toraja Formation. The host rock is distributed adjacent to the volcanic rocks of Lamasi Formation.
Gold-bearing quartztcarbonate veins are hosted by claystone and siltstone. Paningkaban deposit is located in Banyumas
district, Central Java. Several LS epithermal veins/veinlets trending N-S, NW-SE, and NE-SW are hosted by Tertiary
turbiditic volcanoclastic sedimentary rocks of the Halang Formation. Extension joints, normal sinistral fault and sinistral
fault occurred during pre- and syn- mineralization stage may be responsible for the formation of the gold deposit. Fault
movements formed dilational jogs manifested by NW-SE-trending en-echelon tension gash veins. It is noteworthy that
the veins are composed of carbonate with minor quartz and adularia and gold grades ranging from 0.09 to 83 g/t Au (8
vein samples). EPMA analysis indicates that the electrum chemistry shows 73.9 wt.% Au and 23.5 wt.% Ag. This
‘unconventional’ metamorphic and sedimentary rock hosted-gold mineralization would be the new target of gold
exploration in Indonesia.

Keywords: Gold mineralization, sedimentary and metamorphic rocks, LS epithermal, Poboya, Bastem, Paningkaban,
Indonesia
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Adana Kirazliyurt Pb-Zn (Ag) Yataginin Jeolojisi ve Jeokimyasal Ozellikleri

Arzu Ugar, Remzi Coskunca, Ozgiir Sapanci, Nurullah Bogrul, Onur Karakaya, i. Mete Dogan, Servet Dinger, H.
Cihan Ycel, Ezgi Toka, Alp Malazgirt

Yilmaden Holding, istanbul, Ttrkiye
(arzu.ucar@yildirimgroup.com)

Horzum-Tufanbeyli Cinko Kusagl 100 km boyunca Tufanbeyli'nin glineybatisina uzanmakta ve 50’den fazla gogunlukla
damar tipi Pb-Zn ve Ba-Pb-Zn yatak ve zuhur iceren Torid kusagi Gzerinde yer almaktadir. Kirazliyurt, Orta Toros Orojenik
Kusagi icinde kalan alanda yer alir, Adana iline bagli Tufanbeyli ilgesine 28 kilometredir ve tarihsel Kodamandere
cevherlesmelerinin en bati pargasidir. Cevherlesme, dislk dereceli metamorfizmadan etkilenmis, sist ve mermerin yaygin
oldugu Géksun Metamorfikleri, Keklikoluk Formasyonuna bagli rekristalize kirectaslari icerisine yerlesmistir. Ust Jura-Alt
Kretase yasl Keklikoluk Formasyonunun, batisi ve egimin disik oldugu bolgeler Pliyosen yash volkano-sedimanter
kayaclardan, alanin dogusu rakimin yiksek oldugu bdlgeler Jura yash kirectaslarindan olusmaktadir. Sahanin buytk
boliminde Keklikoluk formasyonuna dahil gri ve krem renkli rekristalize kiregtaslari ytzeylemektedir.

Kiraz Ters Oblik Fay (KTOF) sistemi KD-GB boyunca uzanmakta ve daha geng K-G ve KB-GD yonli faylar ile kesilmektedir.
KTOF, Torid kusaginda izlenilen sikisma rejiminin sonucu olarak gelismis, cevherlesmenin yerlestigi ve silislesme, killesme,
karbonatlagsma alterasyonlarinin izlendigi zonlari barindirmaktadir. Kirazliyurt, smitsonit, serlsit, mangan, pirit, azurit,
malakit, hematit, gotit, limonit ve jarosit minerallerini icermekte ve KTOF dizlemleri boyunca veya c¢evresinde bulunan

karst bosluklara yerlesmistir.

Kirazliyurt cevherlesmesinde 336 adet karot, 53 adet kaya ornegi alinmistir. Yizeyden ve eski maden galerilerinden
derlenen 6rneklerde dort asit ICP-MS/ICP-AES ve ates analizi yontemleriyle 0.39 g/t Au, 507 g/t Ag, % 12.9 Pb ve %30 Zn
degerleri elde edilirken sondaj sonuglarinda 407 g/t Ag, 1035 ppm Hg ve %20 Uzeri Pb degerlerine ulasiimistir. Yuzey
numunelerinde Zn, Pb-Cb-As ile korele olurken Pb ise Zn-Ag-As elementleri ile glicli korelasyon gdstermektedir. Karot
orneklerinde ise Zn, Be-Mn-Cd-V ile Pb, As-Bi-Sb ile pozitif korelasyon gosterirken Zn, Ag ile negatif korele olmaktadir.

Onciil galismalar, bolgede Toros Kusaginda rastlanilan yapisal kontrollii, post-mineralizasyon siireclerinde karbonatli
cevhere donusmis mezotermal karekterde Pb-Zn cevher olusumu ile ¢ok Uretken olmayan zayif bir epitermal

cevherlesmenin varligina isaret etmektedir.

Anahtar Kelimeler: Kirazliyurt, Kodamandere, Pb-Zn (Ag) cevherlesmesi, Tufanbeyli
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Geological and Geochemical Characteristics of Adana Kirazliyurt Pb-Zn(Ag)
Mineralization

Arzu Ucar, Remzi Coskunca, Ozgiir Sapanci, Nurullah Bogrul, Onur Karakaya, I. Mete Dogan, Servet Dinger, H.
Cihan Ydcel, Ezgi Toka, Alp Malazgirt

Yilmaden Holding, istanbul, Tiirkiye
(arzu.ucar@yildirimgroup.com)

Horzum-Tufanbeyli Zinc Belt strike along 100 km through southeast of Tufanbeyli to Kozan, located in the Toride
Orogenic Belt that consists over 50 vein type Pb-Zn and Ba-Pb-Zn occurrences and deposits. One of them, Kirazliyurt
Pb-Zn mineralization is 28 km southeast of Tufanbeyli, Adana and outcropping in Central Tauride Orogenic Belt.

Mineralization is hosted by recrystallized limestone of Keklikoluk Formation, Géksun Metamorphic series that consists
lower grade metamorphosed of marble and schist. Upper Jurassic-Lower Cretaceous Keklikoluk formation overlaid by
Pliocene aged volcano-sedimentary units through westward of the property. Further, through east grey and cream
recrystallize Jurassic limestone series of Keklikoluk formation dominates surface geology. Carbonated rock series cut
by NE-SW trending Kiraz Reverse Oblige Fault (KROF) system that cross-cuts younger N-S and NW-SE oriented faults.
Consequently, KROF formed during compressional regime of Tauride Belt in Upper Cretaceous, hosts silicification,
carbonatization and clay alteration with mineralized zones of Kirazliyurt. The mineralization consists smithsonite,
cerrussite, manganese, malachite, hematite, goethite and jarosite, and emplace in KROF fault zone and near karst
formation.

A total of 336 core and 53 rock sample collected during 2017, all samples fire assayed for Au and four acid leached for
multi element analysis. Rock samples collected from surface and old mine adits contain 0.39 g/t Au, 507 g/t Ag, % 12,9
Pb ve %30 Zn while core samples consist up to 407 g/t Ag, 1035 ppm Hg and over 20% Pb. Surface samples indicate
that Zn mineralization correlates with Pb-Cb-As, while Pb mineralization shows correlation with Zn-Ag-As. Core
samples show correlation over Zn mineralization with Be-Mn-Cd-V, and positive correlation of Pb mineralization
correlated with As-Be-Sb, while Zn negatively correlated with Ag.

Preliminary results indicate that there may be two distinct mineralization processes in the area, one is typical to the
Taurides, structurally controlled, mesothermal Pb-Zn mineralization that later produced non-sulfidic carbonate-hosted
Pb-Zn mineralizations; the second is a weak epithermal overprint.

Keywords: Kirazliyurt, Kodamandere, Pb-Zn (Ag) mineralization, Tufanbeyli
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Celebi Granitoyidi (Kirsehir, Orta Anadolu) ile iliskili Fe-Skarn Yataginin Evrimi ve
Hidrotermal Akiskanlarin Kokeni

Ayse Orhan?, Halim Mutlu?

INevsehir HBV Universitesi, Jeoloji Miihendisligi Bolimi, Nevsehir
2Ankara Universitesi, Jeoloji Mithendisligi B6limii, Ankara
(ayse.orhan@nevsehir.edu.tr)

Kaman'in (Kirsehir) yaklasik 20 km batisindaki Karginyenice ve Bugiiz Fe-skarn yataklari Ust Kretase Celebi Granitoyidi ile
Paleozoyik Bolgadag Mermeri arasindaki dokanakta gelismistir. Yataklarda mineral parajenez iliskilerine gore dort evre
tanimlanmustir. ilerleyen evrede klinopiroksen+granat+manyetitplajiyoklazsfent apatit ve kalsit gelismistir. Gerileyen
evre epidot+aktinolit+kalsit+hematittmanyetittpirittkuvarstskapolittklorittzeolit mineralleri ile temsil edilir. Kuvars-
karbonat-sulfit ve kuvars-karbonat evrelerinde ise sirasiyla kuvars+kalsit+pirittkalkopirit ve kuvars+kalsittjipstlimonit
mineralleri gorilmastar.

Fe-skarn yataginda farkli evrelerde gelismis granat, klinopiroksen, aktinolit, epidot, kalsit ve kuvars minerallerinde bes tip
birincil sivi kapanim tanimlanmigtir. ilerleyen evre icin Tip-2 (V+L; V~10-30), Tip-3 (L+V+S), Tip-4 (L+V; V~40-60) ve Tip-5
(L+Vco2) kapanimlardaki akiskanlarin homojenlesme sicakligi 305—>600°C arasinda tuzluluk ise %6.1->74 NaCl esdegeri
olarak belirlenmistir. Gerileyen evreye ait minerallerde Tip-2, Tip-3 ve Tip-4 kapanimlarda cozeltilerin homojenlesme
sicakhgr ve tuzluluk degerleri 168-501°C ve %3.2—-45.4 NaCl esdegeri arasinda degismektedir. Kuvars-karbonat-sulfit
evresinde Tip-2 kapanimlarin homojenlesme sicaklik ve tuzluluk degerleri 129-392°C ve %1.4-8.6 NaCl esdegeridir. Fe-
skarn yataginin son evresinde ise Tip-1 kapanimlarda (L+V; V~10) homojenlesme sicakhigi ve tuzluluk degerleri 94—204°C
ve %1.4-3.1 NaCl esdegeri olarak belirlenmistir.

Bolcadag Mermerine ait kalsitlerde 6180 ve 63C oranlari sirasiyla 22.58-25.72%0 (VSMOW) ve 3.44-3.94%o (VPDB)
arasinda olup denizel kokene isaret eder. Skarn kalsitlerde ise ilerleyen evrede 680: 22.82-23.50%0 ve §'3C: -5.31 ila -
4.68%o ve gerileyen evrede §180: 4.34-15.86%0 ve 613C: -3.57 ila 0.23%o arasindadir. Son evreyi temsil eden kalsitlerin
6180 degerleri 17.31-18.55%o ve 613C degerleri 3.75 ila 4.83%o arasinda degismektedir.

Fe-skarn vyataklarindan elde edilen mikrotermometrik veriler cevherlesmenin ilk evresinin yaklasik 6 km derinlikte
gelistigine isaret eder. Mikrotermometrik olgimler ve kalsitlerde gorilen 60-63C tiketilmesi ilerleyen evrede
magmatik akiskanlarin baskin oldugunu gostermistir. Gerileyen evre ise daha sig bir derinlikte (<2.5 km) gerceklesmistir.
Mikrotermometrik 6lcimlerin sonuglar ve §0—813C oranlarindaki sistematik tiketilme ikinci evre cevherlesmesinde
magmatik-meteorik akiskanlarin etkili oldugunu vurgulamaktadir. Kuvars-karbonat-sulfit ve kuvars-karbonat evrelerine ait
distk homojenlesme sicaklik ve tuzluluk degerleri artan meteorik su katkisini gosterir.

Anahtar Kelimeler: Celebi Granitoyidi, Fe-skarn yatag|, sivi kapanim, karbon izotopu
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Evolution of the Fe-Skarn deposit Related to the Celebi Granitoid (Kirsehir,
Central Anatolia) and Origin of the Hydrothermal Fluids

Ayse Orhan?, Halim Mutlu?

INevsehir HBV Universitesi, Jeoloji Miihendisligi Bolimi, Nevsehir
2Ankara Universitesi, Jeoloji Miihendisligi B&lim, Ankara
(ayse.orhan@nevsehir.edu.tr)

The Karginyenice and Buglz Fe-skarn deposits located about 20 km west of Kaman (Kirsehir) are developed at the
contact between the Upper Cretaceous Celebi Granitoid and Paleozoic Bolgadag Marble. According to mineral
paragenesis in the deposits, four different stages are identified through the skarn evolution. In prograde stage,
clinopyroxene+ garnet + magnetite + plagioclase + sphene + apatite and calcite are formed. The retrograde stage is
represented by epidote + actinolite + calcite + hematite + magnetite + pyrite + quartz + scapolite + chlorite * zeolite
minerals. As for the quartz-carbonate-sulfide and quartz-carbonate stages, quartz + calcite +pyrite + chalcopyrite and
quartz + calcite + gypsum * limonite minerals occur, respectively.

In the Fe-skarn deposit, five types of primary fluid inclusions were described on garnet, clinopyroxene, actinolite,
epidote, calcite and quartz minerals occurring in different stages. In Type-2 (V+L; V~10-30), Type-3 (L+V+S), Type-4
(L+V; V~40-60) and Type-5 (L+Vcoz) inclusions from the prograde stage, homogenization temperature of fluids are
found 305 to >600°C and salinity is from 6.1 to >74 NaCl% equivalent. In Type-2, Type-3 and Type-4 inclusions from
the retrograde stage, homogenization temperatures and salinity values are found 168 to 501°C and 3.2 to 45.4 NaCl%
equivalent. In Type-2 inclusions belonging to quartz-carbonate-sulfide stage, homogenization temperature and salinity
are from 129 to 392°C and 1.4 to 8.6 NaCl% equivalent, respectively. As for the quartz-carbonate stage of the Fe-skarn
deposit, homogenization temperature and salinity in Type-1 inclusions are measured as 94 to 204°C and 1.4 to 3.1
NaCl% equivalent (L+V; V~10).

6180 and 63C ratios of calcites in Bolgadag Marble are 22.58-25.72%0 (VSMOW) and 3.44-3.94%. (VPDB), respectively
indicating marine origin. In the prograde stage of skarn calcites, 180: 22.82 to 23.50%o and 613C: -5.31 to -4.68%o and
in the retrograde stage 6%0: 4.34 to 15.86%o and 6%3C: -3.57 to 0.23%.. In quartz-carbonate stage, 680 and §'3C
ratios are from 17.31 to 18.55%0 and 3.75 to 4.83%o.

Microthermometric data acquired from the Fe-skarn deposit indicate that prograde stage mineralization was occurred
at a depth of about 6 km. Microthermometric measurements and depleted 680 and 613C ratios in calcites show that
magmatic fluids were effective in this stage. Retrograde stage, however, was formed at a relatively shallower depth
(<2.5 km). Results of microthermometric measurements and systematical depletion of 6180 and 13C ratios imply that
mineralization at the second stage was controlled by magmatic-meteoric fluids. Low homogenization temperature and
salinity values recorded in quartz-carbonate-sulfide and quartz-carbonate stages are indicative of a significant
contribution of meteoric fluids.

Keywords: Celebi Granitoid, Fe-skarn deposit, fluid inclusions, carbon isotope
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Rare Earth Elements and Trace Elements as Key Tools to Discriminate Type of
Gold Mineralization in the Urmieh-Dokhtar Magmatic Belt and Sanandaj-Sirjan
Zone, Iran

Babak Asli', Hemayat Jamali?, Shojaeddin Niroomand?

*Economic Geology, College of Science, Faculty of Geology, University of Tehran, Tehran, Iran
2Department of Geology, Faculty of Science, University of Isfahan, Isfahan, Iran
3Geology of Petrology and Economics, College of Science, Faculty of Geology, University of Tehran, Iran
(Babakasli@ut.ac.ir)

We highlighted some detailed features related to five gold-bearing systems including porphyry (Dalli), epithermal (Sari
Gunay and Touzlar) and orogenic (Qolgoleh and Alut) types in Urmieh-Dokhtar Magmatic belt and Sanandaj-Sirjan zone
of Iran in the Tethyan metallogenic belt. These features may have implication for mineral exploration within collisional to
post-collisional tectonic environments. Primitive mantle normalized spider diagram of trace elements and REEs of host
rocks from each type of deposits show clear enrichments; epithermal from LILEs (Cs, Rb, Ba), HFSEs (Th, U, Nb and Ta)
and LREEs (La, Pr, Sm, Eu) relative to orogenic and porphyry systems. The orogenic gold-bearing systems show a clear
depletion of LILE and HFSEs relative to porphyry and epithermal systems. Chondrite-normalized rare earth element (REE)
patterns for each type of deposits show a distinctive enrichment of the epithermal systems from LREEs ((La/Sm),=3.2—
8.74), and no or slight Eu negative anomaly than porphyry and the orogenic gold-bearing systems. However, in HREEs of
the orogenic gold-bearing systems it shows more enrichment in these elements ((Gd/Yb),=0.93-2.45). Upper continental
crust-normalized spider diagram of the orogenic gold deposit shows more depletion in LILEs, and a clear enrichment in
HFSE (Zr), HREEs (Tm, Yb) relative to epithermal and porphyry systems. The epithermal and porphyry systems show many
similarities on diagram trends and are enriched with LILE than HFSE, and depleted in HREE than orogenic gold bearing
systems. The depletion in Sr, HFSE (Nb and Ti) and enrichment of LILE (Cs, K, Rb, Ba and Th) and HFSEs (Ta, U) which it is
remarkable features of subduction in the continental margin during collisional to post-collisional environments with
crustal contamination.

Keywords: Tethyan Metallogenic Belt, gold deposits, Urmieh-Dokhtar Magmatic Belt (UMDB), Sanandaj-Sirjan zone (S5Z),
REE geochemistry
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Ni-Cu Mineralization in the Beishan Mafic-Ultramafic Rocks, NW China: a
Case Study of the Hongshishan Complex with Petrological, Mineralogical,
Geochronological and Geochemical Constraints

Banxiao Ruan?, Xinbiao Lv%, Yingmin Yu?

1Geology Survey, China University of Geosciences, Wuhan, China
2Nanjing University, Nanjing, China
(514589797@qq.com)

The Hongshishan complex in the Beishan Terrane, NW China, consists of norite, gabbro, olivine gabbro, troctolite,
clinopyroxene peridotite, wehrlite, and dunite. Fractional crystallization was significant during magmatism, together
with significant crustal assimilation and strong post-magmatic alteration and weathering.

Two episodes of mafic magmatism are recognized. Most intrusions are have ages of 284-271 Ma. The Cantoushan and
Xuanwoling intrusions, and mafic dikes in Luodong have ages of 266-261 Ma. The parental magma is characterized by
high temperature, picritic affinity, hydrous nature, and high Mg and Ti contents. A model of slab break-off and
consequent upwelling of asthenosphere mantle is proposed.

The Ni-Cu orebodies are closely related with late wehrlite. Geologically, sulfide droplets imply sulfide segregation
during magma evolution. The Cu/Zr ratio, PGE geochemistry, and simulation of olivine composition indicate that sulfur
had undergone saturation and 0.015-0.020% segregation after 4% olivine crystallization, resulting in sparsely
disseminated ore with low tenor. It is different from the ores in the southern Pobei mafic-ultramafic belt. Sulfide
segregation in Pobei occurred prior to olivine crystallization and continued until olivine crystallization, leading to vein
type mineralization with high tenor and sparsely disseminated ores with low tenor, respectively. The crystallization of
chromite and olivine reduces the FeO content and sulfur solubility and finally results in sulfur saturation and sulfide
segregation. The model of “deep segregation-in site segregation-multi periods pulsating” is proposed to explain the
Ni-Cu mineralization in the Beishan area.

Keywords: Hongshishan, Ni-Cu mineralozation, slab break-off, sulfide segregation, Xinjiang
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Unusual REE-Pattern of Rhyacian High-Grade Iron Ore from the Iron
Quadrangle, Brazil

Carlos Alberto Rosiere?, Joydip Mukhopadhyay?

1Geology Dep., IGC, UFMG, Belo Horizonte, MG, Brazil
2Dep. of Geology, Presidency, Univ. Kolkata, India
(crosiere@gmail.com)

Rhyacian high-grade iron ore bodies from the western Serra do Curral Range, hosted by the Siderian greenschist
metamorphic Caué Iron formation of the Minas Supergroup, display an unusual whole rock rare earth elements (REE)
patterns with a chondrite-normalized hump at Nd-Dy-Tb, a negative Eu anomaly and relative depletion in light REE
contrasting with the so-far published seagull pattern spider diagrams similar to the REE-distributions of the Caué iron
formation that commonly show a relatively unchanged pattern during hydrothermal alteration with an expressive
positive Eu-anomaly. The simple geochemical pattern of the high-grade ores and the very low contents of trace
elements associated with the complete textural obliteration undergone by the host rock during mineralization
hampers a forward interpretation, but we consider the possibility of the mineralization of amphibole-bearing
sedimentary or volcaniclastic layer interlaced with BIF. High grade ore veins in the area also display a relative high
content of hydrothermal phosphates such as monazite and xenotime that contributed to the presence of heavy REE.
The presence of hydrothermal phosphates in the ore of the part of the mining district allowed a first precise age
determination for the mineralization at 2.03Ga.

Keywords: REE, banded iron formation, Minas Supergroup, Iron Quadrangle, Sdo Francisco Craton
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]Yaplsal Kontrollii Dedeninyurdu ve Yergen CutZn Cevherlesmelerinin Jeolojisi
ve Jeokimyasi

Cihan Yalgin?, Mustafa Kumral', Mustafa Kaya?, Sercan Oztiirk!, Lokman Giimis?, Omer Tas?,
Mustafa Selman Aydogan3, Murat Budakoglu*
tistanbul Teknik Universitesi Jeoloji Miihendislgi B&Iimdi, istanbul, Tirkiye
2istanbul Universitesi Jeoloji Mihendislgi Bolimdi, istanbul, Turkiye
3Balikesir Universitesi Jeoloji Miihendislgi Bolimii, Balikesir, Turkiye
(cihan.yalcin@sanayi.gov.tr)

Corum ili Kargi ilcesinin dogusunda Kargi Ofiyolitik Melanjina ait birimler yizlek vermektedir. Allokton nitelikli olan
Ofiyolitik Melanj Otokton Bekirli Formasyonu (zerine tektonik dokanakla gelmektedir. Saraycik Formasyonu’na (Kargi
Ofiyolitik Melanji) ait metadiyabazlar icerisinde yaklasik olarak N75E uzantili bir kirik hatti boyunca damar tipi CutZn
cevherlesmeleri (Dedeninyurdu ve Yergen) gelismistir. Damar tipi bu cevherlesmeler, bolgeyi etkileyen NW-SE yonla
gerilmeli tektonizmanin sonucunda gelisen NE-SW uzanimli egim atiml normal faylar ile kontrol edilmistir.

Dedeninyurdu cevherlesmesi yaklasik 150 m uzunlugunda, Yergen ise 10 m uzunlugundadir. Cevher damari N75E
dogrultulu ve 500SE egimlidir. Cevher damarlarinin kalinligl zon boyunca 30 cm-5 m arasinda degismektedir. Cevher
parajenezinde kalkopirit, sfalerit, pirit, hematit, bornit, kovellit, gotit, malakit, limonit ve kuvars mineralleri
bulunmaktadir. Cevher damarlarinda pirit, kuvars, serisit ve kaolen mineralleri ile temsil edilen fillik alterasyon gelismistir.

Cevher zonlarinda yapilan jeokimya calismalarinda, damarlarda Cu 75074 ppm’e Zn degeri ise 1820 ppm’e kadar
ulagmakta ve cevher zonunda Cu, Zn ve As‘nin benzer davranis gosterdigi belirlenmistir. Dedeninyurdu cevherlesmesine
ait piritlerin &34S degerleri %o 3,43-3,96 arasinda olup kukirtin magmatik kékenine isaret etmektedir.

Yapilan jeolojik ve jeokimyasal calismalar sonucunda bu cevherlesmenin bdlgede etkin olan NW-SE yonli gerilmeli
tektonizma sonucunda gelisen damar tipi hidrotermal Cu+Zn cevherlesme oldugu belirlenmistir.

Anahtar Kelimeler: Yapisal kontrol, Damar tipi CutZn cevherlesmeleri, hidrotermal alterasyon, Kargi Ofiyolitik Melanji,
Kargi (Corum)
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]Geology and Geochemistry of Structural Controlled Dedeninyurdu and
Yergen Cu £ Zn Mineralization

Cihan Yalgin', Mustafa Kumral?, Mustafa Kaya?, Sercan Oztiirk?, Lokman Giimis?, Omer Tas?,
Mustafa Selman Aydogan3, Murat Budakoglu?
listanbul Universitesi Jeoloji Mithendislgi Blimii, istanbul, Turkey
2istanbul Teknik Universitesi Jeoloji Miihendislgi B&limd, istanbul, Turkey

3Balikesir Universitesi Jeoloji Miihendislgi Bolimii, Balikesir, Turkey
(cihan.yalcin@sanayi.gov.tr)

Kargi Ophiolitic Melange belongs to the eastern of the Kargi district of Corum. The ophiolitic Melange, which is an
allochthonous unit, comes from tectonic contact with the autochthonous Bekirli formation. Within the metadiabases
belonging to the Saraycik Formation (Kargi Ophiolitic Melange), vein type Cu * Zn mineralizations (Dedeninyurdu and
Yergen) developed along a fracture line with an extension of approximately N75E. These vein-type mineralization were
controlled by NE-SW trending dip-slip normal faults that occurred as a result of NW-SE tensional tectonism affecting
the region.

Dedeninyurdu and Yergen mineralizations are about 150 m and 10 m in length, with respectively. While the strike of
the ore vein is N75E, the dip of the ore vein is 500SE. The thickness of the ore veins varies from 30 cm to 5 m along
the zone. Chalcopyrite, sphalerite, pyrite, hematite, bornite, covellite, goethite, malachite, limonite and quartz
minerals are present in the ore paragenesis. Phillic alteration has been developed in the ore veins represented by
minerals of pyrite, quartz, sericite and kaolen.

The geochemical analysis of the samples indicated max values of 75074 ppm Cu and 1820 ppm Zn enriched in ore
veins and Cu, Zn and As displayed the similar behavior in the ore zone. The §3S values of pyrite belonging to
Dedeninyurdu mineralization were between %o 3,43-3,96 which pointed at sulfur magmatic origin.

As a result of the geological and geochemical studies, it was determined that this mineralization is a vein type
hydrothermal Cu = Zn mineralization which is formed as a result of NW-SE directional tensional tectonism which is
active in the region.

Keywords: Structural control, vein type hydrothermal Cu + Zn mineralization, hydrothermal alteration, Kargi Ophiolitic
Melange, Kargi (Corum)
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]Kémﬁrlijkdere ve Goglkdibi (Kargi-Corum) Cu-Zn Cevherlesmelerinin
Jeokimyasi
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(cihan.yalcin@sanayi.gov.tr)
Komdrlikdere ve Gogukdibi Cu-Zn cevherlesmeleri, Gokgedogan koyu (Kargi-Corum) ve civarinda gozlenen metabazit ve
kuvarssist ardalanmali istif ile temsil edilen Bekirli Formasyonu igerisinde sistoziteye paralel olarak gelismis olup

stratiform tip yataklanma sekline sahiptir.

Komdrlikdere cevherlesmesi yaklasik 400 m, Goglkdibi ise 200 m uzunlugundadir. Cevher zonlari ortalama 5-20 m
kalinhga sahiptir. Cevher zonu igerisinde birbirine paralel gelisen cevher bantlarinin kalinligl ise 1-5 c¢cm arasinda
degismektedir. Cevher parajenezinde baglica pirit olmak Uzere kalkopirit, sfalerit, magnetit, hematit, kovellit, malakit ve

go6tit mineralleri bulunmaktadir.

Komdrlikdere ve Goglkdibi cevher zonlarinda yapilan jeokimyasal stratigrafi calismalari, metabazitlerdeki Cu ve Zn
degerlerinin clark degerine gore 5 kata kadar zenginlestigini ve istif boyunca hem cevher zonunda hem de
metabazitlerde Cu, Zn, Fe, Co ve Ni’ nin benzer davranis gosterdigini gostermektedir. Bu elementlerin hem cevher
zonunda hem de metabazitlerde zenginlesmis olmasi sinjenetik bir olusumu desteklemektedir. Cevherlesmeye eslik eden
metabazitlerin toleyitik karakterli olmasi, jeotektonik olarak MORB ve levha i¢i ortam karakteri gostermesi,
cevherlesmenin denizel ortamda kita kenarina yakin gelistigini ve dunyadaki Besshi-tipi Cu-Zn yataklara benzedigini

gostermektedir.

Anahtar Kelimeler: Cu-Zn, sinjenetik, Kémurlukdere ve Gogukdibi cevherlesmeleri, jeokimyasal stratigrafi, Besshi-tip
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]Geochemistry of Komirlikdere and Goglikdibi (Kargi-Corum) Cu-Zn
Mineralization
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Komdrlikdere and Goglkdibi Cu-Zn mineralizations developed in parallel with schistosity within the Bekirli Formation,
which is represented by the metabasitic and quartzshist alternation sequence observed in and around the
Gokgedogan village (Kargl-Corum), has a stratiform type bedding pattern.

The mineralization of Kémirlikdere is about 400 m long and the Gogukdibi 200 m long. The ore zones have an
average thickness of 5-20 m. The ore bands parallel to each other in the ore zone vary in thickness from 1-5 cm. In the
ore paragenesis, mainly pyrite, chalcopyrite, sphalerite, magnetite, hematite, covellite, malachite and goethite
minerals are existed.

Geochemical stratigraphic studies in the Kémirlikdere and Gogulkdibi ore zones show that the Cu and Zn values in the
metabasites are enriched up to 5 times according to the clark value and along the sequence Cu, Zn, Fe, Co and Ni
show similar behavior in both the ore zone and the metabasites. The enrichment of these elements both in the ore
zone and in the metabasites indicates that syngenetic type of mineralisations. The tholeiitic character of the
accompanying metabasites, geotectonically MORB and intraplate characterization indicate that the mineralization
develops near the continental margin in the marine environment and resembles the Besshi-type Cu-Zn deposits in the
world.

Keywords: Cu-Zn, syngenetic, Komurlikdere and Goglkdibi mineralization, geochemical stratigraphy, Besshi-type
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]Gold in the Sardis Placer Deposit: Composition and Source of King Croesus’s
Gold

David A. Banks!, Giilcan Bozkaya?
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’Department of Geological Engineering, Pamukkale University, Denizli, Turkey
(d.a.banks@leeds.ac.uk)
Gold extracted from the River Pactolus in the time of King Croesus was believed to come from veins in the Menderes
Massif above ancient Sardis. Analysis of the gold from the same placer by SEM shows an outer layer of pure gold from
bacterial deposition, a silver-deficient outer rim, and a silver-rich inner portion whose composition is representative of
the original gold grains. This contains c. 5 micron inclusions of pyrite, pyrrhotite, pentlandite, cassiterite, ilmenite, Ni-S
and Ni-Sb. Previous analysis did not recognize the complexity of the gold or how elements were distributed.

The outer bacterially deposited layer of gold contains elements from hydrothermal activity whilst in the placer, Ca, V,
Cr, Mn, Fe, Co, Ni, Cu, Nb, Sn, Sh, Pb etc ranging from 1-100 ppm with Ag at a few 1000’s of ppm. Au-rich rims of the
primary gold grains have a simple composition with Ag at c. 10,000 ppm and Cu and Hg, the other common alloy
elements, at c. 10’s ppm. The inner area, true gold grain, is an alloy of Au-Ag-Hg-Cu with Ag at c. 15% and Cu and Hg at
¢. 100-1000’s ppm. There are also elements reflecting the composition of mineral inclusions, Sn, Ni, As, Sb, Fe, Mn, Mo
and Bi. No Os-Ir alloy inclusions associated with artifacts from Sardis were found in the gold grains, but very
occasionally miniscule Ir, Pd, Rh inclusions were observed. The composition of gold may be indicative of an igneous or
ultramafic-lateritic origin, not epithermal or orogenic (Menderes Massif).

Keywords: Gold composition, bacteria, Croesus
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Determination of the Structure and Multi-Element Composition of Gold
Grains

David A. Banks?, Robert Chapman?, Matthew Grimshaw?, Giilcan Bozkaya?
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’Department of Geological Engineering, Pamukkale University, Denizli, Turkey
(d.a.banks@leeds.ac.uk)
In ore deposits gold rarely exists in crystalline forms unlike other minerals. Its occurrence in placer deposits, after
being transported unknown distances, modifies the shape of the grains. In mineralized veins gold is most common as
small 10’s to 100’s of micron sized particles either included in other minerals, such as pyrite or as individual grains. It is
therefore generally thought that natural gold grains have little structure, but new techniques show this not to be the
case. Grains were sectioned and polished using focused ion beam milling and analyzed by EBSD to determine the
crystalline structure within grains. This revealed the orientation of different crystal faces, grain and twin boundaries

within a single grain.

LA-ICP-MS is used to determine the concentration of trace elements in gold but conventional sequential ICP-MS
systems are limited to measuring each element sequentially and may therefore miss some elemental data. In this
study we used a time of flight ICP-MS which measures all elemental isotopes at the same time. Gold grains were
compositionally imaged at a scale of 5 microns using a new fast laser ablation system which greatly improves the time
required to make element maps. Grains were mapped using in excess of 10,000 individual points each with multi-
element data.

The composition maps were compared with the structural maps and show that trace element composition in gold is
controlled by crystallographic orientation and the grain and twin boundaries. Trace element distributions can also be

observed leading to greater insight into the gold’s origin.

Keywords: Gold, structure, EBSD, LA ToF-MS
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Gildag (Kahramanmaras, Tlrkiye) Yoresinde Gozlenen Polimetalik (Fe-Pb-Zn-
Cu) Cevherlesmelerin incelenmesi

Demet Kiran Yildirim, Ali Tugcan Unliier, Zeynep Déner, Mustafa Kumral

istanbul Teknik Universitesi, Maden Fakilltesi, Jeoloji Mihendisligi Bélimd, Istanbul, Tiirkiye
(kirand@itu.edu.tr)

Bu calisma, Guldagi-Goksun bdlgesindeki Polimetalik (Fe-Pb-Zn-Cu) mineralizasyonunun (Kahramanmaras, S Turkiye)
mineralojik ve jeokimyasal incelemelerini amaglamaktadir. Calisma alani, Dogu Toros Daglari metalojenik provensi
icerisinde yer almaktadir. Bu metallojenik kusak igerisinde gorilen cevherlesmeler, NeoTetis'in kapanmasindan sonra,
Ege-Kibris boyunca Anadolu levhasinin altinda bulunan okyanusal kabugun yitimiyle baglantili olan genisleme olaylari ile
kontrol edildigi bilinmektedir. Ana kayag birimlerini Keban-Malatya metamorfiklerinin alt kisimlarini olusturan Paleozoyik
yash, rekristalize kiregtasi ve kalksistlerden olusan Yoncayolu Formasyonu ile bu formasyonu uyumlu olarak orten
rekristalize kirectasi ve sist ardalanmali Ust Paleozoyik yasl Cayderesi Formasyonu olusturmaktadir. Bunlar, Giney
Neotetis'teki Torid aktif kita kenari boyunca farkli granitoidler tarafindan kesilmektedir. Yapilan petrografik
incelemelerde, hematit ve gotit minerallerinin, bolgedeki Fe-cevherini temsil ettigi kanisina variimaktadir. Bunun yanisira
Pb ve Zn cevher mineralleri galen ve sfalerit ile temsil edilmektedir. Daha az oranda kalkopirit minerallerine de
rastlanmaktadir. Cevherlesmelerden yapilan analiz sonuglari incelendiginde, PbO %0.37-11.5, ZnO %1.49-3.2, CuO %0.27-
0.86 gibi baz metal oksitlerin ylksek degerlerde oldugu gorilmektedir. Sonug olarak, ¢alisma alaninda goézlemlenen
cevherlesmelerin kaynaginin bolgedeki plitonik kitlelere bagl hidrotermal ¢ozeltiler veya olasi metamorfizma esnasinda
gelismis olabilecek remobilizasyona bagli bir zenginlesme oldugu disinulmektedir.

Anahtar Kelimeler: polimetalik cevherlesmeler, hidrotermal alterasyon, Ishikawa alterasyon indeksi (Al), klorit karbonat
pirit indeksi (CCPI), Guldagi, Kahramanmaras, Yoncayolu Formasyonu
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]Hydrothermal Enrichments of Polymetallic (Fe-Pb-Zn-Cu) Mineralization at
Guldag-Goksun (Kahramanmaras, S Turkey)

Demet Kiran Yildirim, Ali Tugcan Unliier, Zeynep Déner, Mustafa Kumral

istanbul Teknik Universitesi, Maden Fakdiltesi, Jeoloji Miihendisligi B&Iimd, Istanbul, Turkey
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This work focuses on the mineralogical and geochemical studies of the Polymetallic (Fe-Pb-Zn-Cu) mineralization at
Guldagi-Goksun area (Kahramanmaras, S Turkey). This area is located within the Eastern Tauride metallogenic
Province. The mineralization in this province was controlled by extensional events that took place after the closure of
the NeoTethys linked with the subduction of Neothyan oceanic crust remnants beneath the Anatolian plate along the
Aegean-Cyprean Arc. The study area is made up of Paleozoic Yoncayolu Formation (recrystallized limestone and calc-
schists) which is the lower part of the Keban-Malatya metamorphics and covered by schist and recrystallized
limestone intercalated of Upper Paleozoic Cayderesi Formation. These are intruded by Late Cretaceous granitoid
intrusion along the Tauride active continental margin in the southern Neotethys. The petrographic studies revealed
that the hematite and goethite represent the Fe-ore in the area. On the other hand, Pb and Zn mineralization are
represented by sphalerite and galena. Smaller amounts of Cu enrichment are related with chalcopyrite minerals. The
geochemical analysis results of mineralization indicate high values of base metal content, such as PbO 0.37-11.5%,
Zn0 1.49-3.2% and CuO 0.27-0.86%. This work concluded that the polymetallic mineralization at the study area
leached from the country intrusive plutonic rocks during water/rock interactions then remobilized during a
metamorphic event.

Keywords: Polymetallic mineralization, hydrothermal alteration, Guldagi, Kahramanmaras, Yoncayolu Formation
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%kdaé Demir Yataginin (Divrigi-Sivas, Orta Dogu Tirkiye) Jeokimyasal
Ozellikleri ve izotop Bulgulari

Ece Kirat, Taner Unl

Ankara Universitesi Miihendislik Fakdiltesi Jeoloji Miihendisligi BoIimi 06830 Gélbasi, Ankara, Tirkiye
(varole@ankara.edu.tr)

Divrigi (Sivas-Turkiye) bolgesinde bulunan Akdag demir yatagi, cevher cakillari iceren kumtasi ile nummulitli kiregtasi-
marn ardalanmasindan olusan Bozbel Formasyonu iginde tabakaya uyumlu konumda yataklanmistir. Akdag demir
yataginda gozlenen birincil olusan cevher farkli diizeylerde martitlesmis ve reliktleri izlenen manyetit, ikincil olusan
cevher mineralleri ise hematit ve gotittir. XRD ¢alismasinda manyetit, hematit, gotit, kuvars, kalsit ve dolomit
mineralleri belirlenmis, ayrica SEM-EDS c¢alismasinda kiresel olusumlu hematit mineralleri tanimlanmistir. Cevher
orneklerine ait NTE’lerin PAAS gbre 10-100 kat arasinda tlketilmis olduklari gorilmustir. Kondrit ile yapilan
karsilastirmada ise Lan/Nby oraninin 5.2 ile 26 araliginda oldugundan dolayr HNTE’lerin ANTE’lere gbre zenginlestigi
belirlenmistir. inceleme alanindaki bircok demir cevherleri negatif Eu anomalisi géstermesine ragmen (Eu/Eu* orani
0.39-0.9 arasinda), bazi 6rnekler pozitif Eu anomalisine sahiptir (Eu/Eu* orani 1.01-2.84 arasinda). Tim hematit
orneklerinde Ce/Ce* orani 0.52 ile 0.97 arasinda negatif Ce anomalisi gostermektedir. Ortalama YANTE degeri 1.20
ppm ve ortalama SHNTE degeri 9.29 ppm’dir. La/Ce oranlari 0.5-1, Y/Ho oranlari 10-36 arasindadir. Calisilan cevher
ornekleri ile Divrigi hematit ve manyetitlerinin element zenginlesme desenlerinin benzer olmasi her iki tur
cevherlesmenin ayni kdkenli olabilecegine isaret etmektedir. Karbonat yan kayaglarina 6zgu kalsit ve dolomit
orneklerinde yurutulen durayli izotop ¢alismalarina gore; 613C izotop degerleri (VPDB) kalsitler igin -5.91 ile +3.52 %o,
dolomitler igin -1.01 ile +5.68 %o, 180 izotop degerleri (VSMOW) ise kalsitler icin +21.94 ile +27.27 %o ve dolomitler
icin +25.39 ile +29.55 %o arasindadir. Cevher kayaglarina 6zgl hematit 6rneklerinde 610 izotop degerleri (VSMOW) -
2,49 ile -0,01 %o arasindadir. Cevherlerin kiresel olusumlu bir dokuda olmasi, Si-Al diyagrami, (Co+Ni)-
(As+Cu+Mo+Pb+V+Zn) ikili diyagrami, dustk La/Ce oranlari, yiksek Y/Ho oranlari ve bircok érnekte goérilen HNTE ce
zengin desenlerle birlikte negatif Eu anomalisi, hematit 6rneklerinde dustk 680 izotop degerleri sig bir denizel
havzada ¢okeldigini (hidrojenetik kdken) belirtmektedir. Ancak, Ni-Zn-Co diyagraminda ¢rneklerin hidrotermal alana
dismesi, Co/Zn’ye karsi Co+Ni+Zn diyagrami ve bazi érneklerde pozitif Eu anomalisi detritik girislerle hidrotermal
karsimin oldugunu isaret etmektedir. Demir bu alana 6nceki demir yatagindan ya da altinda bulunan ultramafik
kayaclardan detritik, adsorbsif, absorbsif, kolloidal ve/veya jel halde taginmistir.

Anahtar Kelimeler: Sivas, Akdag Demir Yatagi, kimyasal sedimanter, SEM-EDS, jeokimya, karbon ve oksijen izotoplari
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Geochemical Characteristics and Isotope Evidences of the Akdag Iron Deposit
(Divrigi-Sivas, East Central Turkey)

Ece Kirat, Taner Unli

Ankara Universitesi Miihendislik Fakdltesi Jeoloji Miihendisligi B6lim{ 06830 Golbasi, Ankara, Turkey
(varole@ankara.edu.tr)

The Akdag iron deposit in the vicinity of Divrigi (Sivas-Turkey) region, was formed concordantly to the bedding within
the Bozbel Formation, which is composed of sandstone with ore pebbles and nummulitic limestone-marl alternation.
In the Akdag iron deposit, magnetite is the primary ore mineral which has been martitized along the relicts. The
secondary ore minerals are hematite and goethite. Magnetite, hematite, goethite, quartz, calcite and dolomite
minerals were determined by XRD method. In addition, spherical hematite occurrences were discriminated in SEM-
EDS studies. REE’s of ore samples are found to be enriched 10- to 100-fold with respect to PAAS. Chondrite-
normalized REE patterns of most of iron ores have LREE enrichment relative to HREE as shown by Lan/Yby ratios that
vary from 5.2 to 26. The greater number of samples have negative Eu anomalies with Eu/Eu* ranges from 0.39-0.9.
However, some samples show positive Eu anomalies with Eu/Eu* ranging from 1.01-2.84. All hematite samples show
negative Ce anomalies with Ce/Ce* ranging from 0.52 to 0.97. The average YHREE and SLREE values are 1.20 ppm and
9.29 ppm, respectively. La/Ce and Y/Ho ratios are 0.5-1 and 10-36, respectively. The comparable element enrichment
patterns of the studied ore samples and the Divrigi hematite and magnetite deposits might indicate that both types of
mineralizations are of the similar source. According to stable isotope studies conducted on calcite and dolomite
samples of the carbonate host rocks, 613C values (VPDB) are -5.91 to +3.52 permil for calcites and -1.01 to +5.68
permil for dolomites. 6180 values (VSMOW) are +21.94 to +27.27 permil for calcites and +25.39 to +29.55 permil for
dolomites. 6180 values (VSMOW) of hematite samples are -2.49 to -0.01 permil. Spherical-shaped texture of the ore,
Si-Al plot, (Co+Ni)-(As+Cu+Mo+Pb+V+Zn) binary plot, low La/Ce ratios, high Y/Ho ratios, LREE-enriched patterns with
negative Eu anomalies of most of the most ores and low 6§80 values of hematite samples indicate the hydrogenetic
origin. Analyzed samples in the hydrothermal fields of the Ni-Zn-Co ternary diagram, Co/Zn versus Co+Ni+Zn binary
plot and positive Eu anomalies in some of the samples can be evident of the hyrothermal contribution with detrial
input. Iron is most likely transported to this environment in detritic, adsorbtive, absorbtive, colloidal or/and gel state
from the older iron deposit or underlying ultramafic rocks.

Keywords: Sivas, Akdag Iron Deposit, chemical sedimentary, SEM-EDS, geochemistry, carbon and oxygen isotopes
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]Biga Yarimadasi Pb-Zn Cevherlesmelerinin Jeolojisi, Jeokimyasi ve S izotop
Sistematikleri

Goékhan Demirela?, Sinan Akiska?

1Aksaray Universitesi Jeoloji Mithendisligi Bolimii, Aksaray, Tirkiye
2Ankara Universitesi Jeoloji Mihendisligi B&lima, Ankara, Tirkiye
(gdemirela@aksaray.edu.tr)

Biga Yarimadasi’'nda Eosen-Oligo-Miyosen yasli granitoyid ve Eosen-Miyosen yash subvolkanik intruzyonlarin sokulum
yaptigl Paleozoyik-Ust Kretase yash metamorfik temel kayaclar icinde cok sayida Pb-Zn+CutAg tiirli cevherlesme
gozlenmektedir. Biga Yarimadasi'nda 6zellikle metamorfik kayaglarin karbonatli seviyeleri ile volkanik-plitonik kayaglarin
dokanaklari boyunca ve volkanik kayaglar iginde gelismis alterasyon zonlarinda veya bu kayaclar icerisinde fay kontrolli
olarak olusan Pb-Zn+CutAg cevherlesmeleri, maden yataklari ile ilgilenen yerbilimcilerin her zaman ilgisini ¢ekmis ve
olusum mekanizmalari tartismalara konu olmustur. Ozellikle granitoyid intriizyonlarina yakin alanlarda ortaya gikmis
metamorfik kayaglarin karbonatl seviyeleri ile iliskili cevherlesmeler, icermis olduklari kalk-silikat mineral topluluklari ile
karakterize olan alterasyonlara dayanilarak genellikle skarn tipi yataklar sinifina dahil edilirken, cevherlesmelerin
olusumunda Tersiyer magmatizmasinin roll Uzerine gesitli gorlsler ortaya atilmistir.

Platonik ve volkanik kayaglarda yapilan jeokimyasal analizler sonucunda, plitonik kayaglarin kuvars monzonit, kuvars
monzodiyorit ve granodiyorit; volkanik kayaglarin ise andezit, trakiandezit, trakibazalt, bazaltik andezit, dasit ve riyolit
bilesiminde oldugu tespit edilmislerdir. Calisma alanlarinda gozlenen karbonatli birimlerin jeokimyasal analiz sonuglarina
gore cevherlesmeden uzak zonlarda goézlenen mermerlerde tamamiyle CaCOs bilesimi gozlenirken, cevherlesme
zonundaki mermerlerin Si, Fe, Mg ve Mn igeriklerinde artislar gézlenmektedir. Cevherlesme ile iliskili karbonat ganginda
ise bu degerler cok daha ylksek degerlere ulasmaktadir.

Sameteli, Kocayayla, Karadoru, Gimusler, Dagoba, Karaaydin, Culfagukuru, Catalakdere, Altinoluk-Doyran ve Alandere
cevherlesmelerinden derlenen galenit, sfalerit, pirit ve kalkopirit mineralleri tzerinde toplam 64 adet S izotop analizi
yapilmis olup cevherlesmelere ait §34S degerleri %o-5.5 ila %05.9 arasinda degismektedir. Gimusler ve Sameteli zuhurlari
ile Altinoluk-Doyran cevherlesmelerine ait érneklerin 63S degerlerinde ¢ok kiguk sapmalar gozlense de analiz sonuglari
kikurttun kaynagi olarak magmatik bir kaynaga isaret etmektedir.

Anahtar Kelimeler: Biga Yarimadasi, Pb-Zn cevherlesmesi, jeokimya, S izotopu
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Numerous Pb-Zn+CutAg type mineralizations are observed in the Paleozoic-Upper Cretaceous aged metamorphic
rocks which are intruded by the Eocene-Oligo- Miocene aged granitoid and Eocene-Miocene aged subvolcanic
intrusions in the Biga Peninsula. Pb-Zn+Cu+Ag mineralizations in the Biga Peninsula are developed especially along the
contacts of carbonate levels of the metamorphic rocks and the volcanic-plutonic rocks and within the fracture zones
of altered volcanik and metamorphic rocks. These kinds of deposits have always attracted to the interest of ore
geologists and have been the subject of debate on the mechanisms of formation. The mineralizations associated with
the carbonate levels of the metamorphic rocks that are located close to the granitoid intrusions, are generally
included in the class of skarn type deposits based on the alterations characterized by the calc-silicate mineral
assemblages. Various opinions have been raised on the role of Tertiary magmatism for the formation of this
mineralizations.

According to the geochemical analyses, the plutonic rocks are quartz monzonite, quartz monzodiorite and
granodiorite, and the volcanic rocks are andesite, trachyandesite, trachybasalt, basaltic andesite, dacite and rhyolite.
Based on the geochemical analyses of carbonate units, the marble which is outside of the mineralized zones has
CaCOs composition, the marble which is inside of the mineralized zones has high Si, Fe, Mg, and Mn contents. In the
carbonate gangue related to the mineralization, these values are fairly higher.

A total of 64 S isotope analyses has been conducted on the galena, sphalerite, pyrite and chalcopyrite minerals
collected from the Sameteli, Kocayayla, Karadoru, Gumdusler, Dagoba, Karaaydin, Culfacukuru, Catalakdere, Altinoluk-
Doyran and Alandere mineralizations. The 634S values of these mineralizations range between -5.5%. and 5.9%o.
Although &34S isotope values of Sameteli-Gumusler and Altinoluk-Doyran mineralizations are a little bit smaller and
higher, respectively, the S isotope studies indicate that the sulfur in the Pb-Zn+CuxAg mineralizations in Biga Peninsula
is magmatic origin.

Keywords: Biga Peninsula, Pb-Zn mineralization, geochemistry, S isotope
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Catalgam (Soma-Manisa) Au-Pb-Zn-Cu Cevherlesmesinde Sivi Kapanim
incelemeleri
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2Maden Tetkik ve Arama Genel Mudirligi, Kuzeybati Anadolu Bélge MudurlGgi, Balikesir, Tirkiye
3Maden Tetkik ve Arama Genel Mudirligi, Maden Etut ve Arama Dairesi, Ankara, Tirkiye
“Maden Tetkik ve Arama Genel Mudurlugu, Ak Deniz Bolge Mudirlugu, Adana, Turkiye
(gbozkaya@pau.edu.tr)

Batl ve Kuzeybati Anadolu’da farkli tipte epitermal Au-Ag-Sb, hidrotermal Pb-Zn-Cu-Au, skarn Pb-Zn-Cu-W-Mo-Fe ve
porfiri Au-Cu-Mo gibi dislik ve ylksek tenorli pek ok cevherlesme ve yatak mevcut olup, Catalgam Au-Pb-Zn-Cu
cevherlesmesi de bunlardan bir tanesidir. Bolgede MTA Genel MudurlGgi tarafindan yaklasik 7 yildir etit ve sondajli
maden arama calismalari devam etmektedir. inceleme alani igindeki cevherlesmeler, Alt Miyosen yasl subvolkanitler
icerisinde sacgihmli, degisik yonli ve yer yer agsal kuvars, barit+kuvars+karbonat damar-damarcikli olarak gozlenmekte
olup, cevherlesme ile iliskili propilitik ve fillik zonlari temsil eden alterasyonlar yaygindir. Cevherlesmelerde pirit,
kalkopirit, nabit altin, markazit, kuvars hakim mineraller olup, galenit, sfalerit, barit ve kalsit daha az miktarlarda bulunur.

Kuvars minerallerinde gergeklestirilen sivi kapanim incelemelerinde, boyutlari 4-20um arasinda degisen, sivica zengin (sivi
%70), gazca zengin (gaz %70) ve kati faz igeren (¢ogunlukla tuz kristali ve opak mineral) sivi kapanim topluluklari (FIA)
ayirtlanmistir.  Mikrotermometrik incelemelerde, ilk buz ergime sicakligi degerlerinden (Tmice), cevher olusturucu
¢ozeltilerin NaCl+KCl+FeCl; bakimindan zengin oldugu belirlenmistir. Potasik zonu temsil eden ¢rneklerdeki kati faz iceren
kapanimlarin homojenlesme sicakligi degerlerinin 250 ila 4002C arasinda degistigi (hematit iceren kapanimlarda >6002C)
ve ort. % 20 NaCl esdegeri tuz icerdigi, fillik zonu temsil eden kapanimlarda homojenlesme sicakligi degerlerinin ise 150 ila
2009C arasinda oldugu ve ort. %7 NaCl esdegeri tuzluluga sahip oldugu belirlenmistir. Kati faz iceren kapanimlarin halit,
silvit ve hematit icerdikleri gozlenmistir. Sivi kapanim incelemelerinden elde edilen veriler gz o6ninde
bulunduruldugunda Catalgam Cu-Au cevherlesmesinin porfiri tip bir sistem icerisinde gelistigi, erken evrede cevher
olusturucu c¢ozeltilerin sicakliklarinin ve tuzluluklarinin yiksek, gec fazi temsil eden c¢ozeltilerin sicakliklarinin ve
tuzluluklarinin ise distik oldugu gorilmektedir.

Anahtar Kelimeler: Bati Anadolu, Soma-Catalgam, porfiri altin, sivi kapanim
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The W/NW Anatolian region contains different types of mineral deposits and grades, such as epithermal Au-Ag-Sb,
hydrothermal Pb-Zn-Cu-Au, skarn Pb-Zn-Cu-W-Mo-Fe and porphyry Au—Cu—Mo deposits, the Catalgam Au-Pb-Zn-Cu
mineralization being one of these. The General Directorate of Mineral Research and Exploration (MTA) has an ongoing
exploration and drilling at that region since last 7 years.

The investigated deposits are hosted by lower Miocene subvolcanics and show different mineralization styles;
dissemine, stockworks in some places and barite+quartz+carbonate veinlets and veins. Phyllic and propylitic alteration
zones are very common related with mineralization processes. The ore veins contain pyrite, chalcopyrite, native gold,
marcasite, quartz and minor amounts galena, sphalerite, barite and calcite.

Fluid inclusion studies conducted on quartz crystals of which sizes ranging from 4 to 20 um and FIA’s can be classified
liquid rich (liquid %70), vapor rich (vapor %70) and multiphase (mostly halite and daughter minerals).
Microthetrmometric studies indicate that from the first ice temperature (Tmice), the hydrothermal fluids are enriched
with the salts of NaCl+KCl+FeCl,. Homogenization temperatures in solid-bearing inclusions from potassic zone range
from 250 to 400°C (hematite? bearing inclusions >6002C) and salinities %20 wt.% NaCl equiv. whereas temperatures
in inclusions from phyllic zone range from 150 to 200°C and salinities %7 wt.% NaCl equiv. Daughter minerals observed
as halite, sylvite and hematite. Based on the fluid inclusion studies the Catalcam mineralization is suggested to be Cu-
Au type porphyry deposit and ore forming fluids were characterized by high temperatures and salinities but low
temperature and salinity for post-ore fluids.

Keywords: Western Anatolia, Soma-Catalcam, porphyry gold, fluid inclusion
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]Bizmisen (Erzincan, Turkiye) Skarn-tipi Demir Yatagini Olusturan Cozeltilerin
Mikrotermometrik ve Kimyasal Karakteristikleri

Gililcan Bozkaya!, Omer Bozkaya?, Hiiseyin Yilmaz?, David A. Banks?

Ipamukkale Universitesi, Jeoloji Mihendisligi Bolimd, Denizli, Turkiye

2Cumbhuriyet Universitesi, Jeofizik Mihendisligi B8limd, Sivas, Turkiye

3School of Earth and Environment, University of Leeds, Leeds, ingiltere
(gbozkaya@pau.edu.tr)

Bizmisen (Erzincan) skarn-tipi demir yatagi ic-Anadolu’da isletilen ®nemli madenlerden birisidir. Bélgede Eosen yasli
plitonik kayaglar (diyorit, kuvars diyorit) Triyas-Kretase yash karbonat kayaglar ile Ust Kretase yasli ofiyolitik kayaglar
icerisine sokulum yaparak demir cevherlesmesi ile skarn gelisimine ve bunu izleyen ve arjilik alterasyonlara neden
olmustur. Skarn mineral birlikteliklerinin olusum sirasi erken/ilerleyen evrede granat ve diyopsit bunu izleyen
gec/gerileyen evrede ise skapolit, epidot, tremolit/aktinolit, filogopit, klorit ve kalsit seklindedir.

Bu calisma; cevherlesme ile iliskili kuvars, kalsit, barit ve granat minerallerindeki sivi kapanimlarinda yapilan
mikrotermometrik ve LA-ICP-MS kimyasal analizlerine ait verileri igermektedir. Mikrotermometrik incelemeler plitonik
sokulumla iligkili minerallerin (kuvars ve kalsit) 200-300°C araligindaki sicaklik ve disik-orta derecedeki tuzluluklara
sahip ¢ozeltilerden itibaren olustuguna isaret etmektedir. Kalsit kristalleri igindeki ikincil kapanimlar ile temsil edilen
cevher olusturucu ¢ozeltiler ise 350-400°C arahgindaki sicakliga ve orta-yiksek dereceli tuzluluga sahiptirler. Kalsit,
kuvars, barit ve epidot minerallerindeki sivi kapanimlarina ait LA-ICP-MS analiz verileri; K/Na (0.1-1.0) degerleri, K/Na-
Ba/Na ve Zn/Na-Pb/Na oranlarinin oldukca genis bir aralik sundugunu géstermektedir. Cevher olusturucu ¢ozeltilere
ait kimyasal bilesim verileri uzun sureli hidrotermal aktiviteyi ve sivi karisimina isaret etmekte olup, asidik-stlfat
alterasyonu ile K-feldispatlarin ileri derecede bozusmasiyla ortaya c¢ikan yuksek K/Na (>1) orani da bunu
desteklemektedir. Mikrotermometrik olarak olgllen sicakliklarla uyumlu sekilde, yiksek sicakliga sahip ¢ozelti, blyuk
olasilikla mineral olusturucu ile feldispatlarin dengesi séz konusudur. iz element bilesimleri ¢dzeltilerin orta derecede
oksitlendigini ve sivi karisimina isaret etmekle birlikte, azalan sicaklikla birlikte iz element igeriklerinin
konsantrasyonlarinda azalma olabilecegi de gz 6niinde bulundurulmalidir.

Anahtar Kelimeler: Bizmisen, demir cevherlesmesi, skarn, mikrotermometri, LA-ICP-MS
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Microthermometric and Chemical Characteristics of Ore-forming Fluids in the
Bizmigen Fe-skarn Deposit (Erzincan, Turkey)

Glilcan Bozkaya', Omer Bozkaya?, Hiiseyin Yilmaz?, David A. Banks®

Ipamukkale Universitesi, Jeoloji Mithendisligi Blimdi, Denizli, Turkey
2Cumhuriyet Universitesi, Jeofizik Miihendisligi B&lim, Sivas, Turkey
3School of Earth and Environment, University of Leeds, Leeds, UK
(gbozkaya@pau.edu.tr)

The Bizmisen (Erzincan) skarn-type iron deposit is one of the important operating mines in East-Central Anatolia.
Eocene plutonic rocks (diorite, quartz diorite) intruded into Triassic-Cretaceous carbonates and Late Cretaceous
ophiolites produced iron mineralization, development of skarns and subsequent argillic alteration. Skarn minerals,
garnet and diopsite, developed during early/prograde stages, while scapolite, epidote, tremolite/actinolite,
phlogopite, chlorite and calcite developed during later/retrograde stages.

This study comprises microthermometry and LA-ICP-MS chemical analysis of fluid inclusions in calcite, quartz, barite,
epidote and garnet. Microthermometric studies indicate the intrusion-related minerals (quartz and calcite) were
formed at 200-300°C from the fluids with low to moderate salinities. Whereas ore forming fluids, represented by
secondary inclusions in calcite, were formed at 350-400°C from the fluids with moderate to high salinities. LA-ICP-MS
chemical data of fluid inclusions in calcite, quartz, barite and epidote exhibit wide range of K/Na (0.1-1.0) values and
distributions of K/Na-Ba/Na and Zn/Na-Pb/Na ratios. Fluid chemical data indicate that there was a long period of
hydrothermal activity and mixing of different fluids together with decreasing temperature. There was a degree of
equilibration of a high temperature mineralizing fluid (K/Na ratios) with feldspars at temperatures consistent with
those measured by microthermometry. The highest K/Na (>1) ratios are indicative of extensive breakdown of
feldspars by acid-sulphate alteration. The trace elements are consistent with moderately oxidizing fluids and fluid
mixing, although as trace metal contents are temperature sensitive a decrease in concentration could be the result of
decreasing fluid temperatures.

Keywords: Bizmisen, iron mineralization, skarn, microthermometry, LA-ICP-MS
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Demir6zi-Zarani (Bayburt) Altin Cevherlesmesinin Jeolojik, Mineralojik ve
Jeokimyasal incelenmesi

Gllten Yaylali Abanuz, Necati Tlysuz, Oguzhan Gimrik

Karadeniz Teknik Universitesi Jeoloji Miihendisligi B6Iim(, Trabzon, Tirkiye
(gultenyaylali@yahoo.com)

Bayburt ilinin 35 km glineybatisinda bulunan Zarani cevher sahasinda en yash birim Paleozoik yash Pulur
metamorfitleridir. Pulur metamorfitleri; kalksist, mikasist, gnays, granit, metavolkanik, mermer ve bunlari kesen
magmatik kayaclardan olusmaktadir. Metamorfik kayaglar icerisinde cevherlesme ile dogrudan iliskili oldugu dustndlen
KD—-GB dogrultulu fay ve kiriklar mevcuttur. Bu tektonik hatlarin egimi 50—70°¢ KB'yadir. Bu kirik ve faylarla gelen cevherli
hidrotermal eriyikler metamorfik kayaglar iginde altere, silisifiye zonlarda dissemine ve agsal damarciklar seklinde altin,

gumds, pirit, kalkopirit, malakit cevherlesmelerini gelistirmistir.

Zarani sahasinda altin cevherlesmesi genellikle silislesmis zonlarda damar ve damarciklar seklinde izlenen silfit mineralleri
ve oksidasyon mineralleriyle birlikte bulunur. Hipojen evrede olusan ve altina eslik eden metalik mineraller pirit,
kalkopirit, gimus, sfalerit, siperjen evrede ise malakit, hematit ve limonittir. Gang minerallerinden kuvars ¢ok yaygin
olup, kalsit az miktarda bulunmaktadir. Metamorfik birim igindeki kirik sistemine bagl olarak gelisen bu kuvars
damarlarindan alinan érneklerde 9 g/ton’a kadar Au elde edilmistir. Yapilan XRD analizlerine gore degisik kil mineralleri
birlikte bulunmaktadir. Kil minerallerinden kaolen ve illit cok yaygin, smektit ise cok az gbzlenmektedir. Cevherlesme ile
kuvars damarlarinda gergeklestirilen sivi kapanim c¢alismasi ile cevherlesmeye eslik eden hidrotermal ¢ozeltinin
sicakliginin 160-250 °C tuzlulugunun ise %1-5 (ag. NaCl eslenigi) arasinda degistigi belirlenmistir. Ayni kuvars damarlari
etrafinda gozlenen klorit mineralleri Gzerinde gerceklestirilen mineral kimyasi analizleri ile de bu kloritlerin baslica samosit
ve klinoklor bilesimli olduklari ve ortalama 230 °C sicaklikta olustuklari belirlenmistir.

Anahtar Kelimeler: Epitermal altin, jeokimya, sivi kapanim, Bayburt
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]Geological, Mineralogical and Geochemical Investigation of the Demir6zi-
Zarani (Bayburt) Gold Deposit

Gllten Yaylali Abanuz, Necati Tlysiz, Oguzhan Gumriik

Karadeniz Technical University, Department of Geological Engineering, Trabzon, Turkey
(gultenyaylali@yahoo.com)
In the Zarani ore field 35 km SW of Bayburt city Paleozoic Pulur metamorphites are the oldest units which are
composed of calcschist, micaschist, gneiss, metavolcanics, marble and magmatic rocks cutting them. NE-SW trending
faults and fractures within the metamorphic rocks are directly related to the mineralization. These tectonic lines dip
50 — 702 NW. Ore-bearing hydrothermal fluids along these fracture systems precipitated disseminated and stockwork
veins of gold, silver, chalcopyrite and malachite in the altered silicified zones in the metamorphic rocks.

Gold mineralization in the Zarani field is closely associated with vain and veinlets of sulfide and oxidation minerals in
the silicified zones. Metallic minerals such as silver, chalcopyrite, sphalerite accompanying the gold represent the
hypogene stage whereas malachite, hematite and limonite are products of supergene stage. Among the gangue
minerals, quartz is very common which is accompanied by rare calcite. Samples collected from quartz veins within
fractured metamorphic unit have Au grade of up to 9 g/ton. Results of XRD analysis revealed the presence of various
clay minerals. Kaolinite and illite are the dominant clay minerals and smectite is very rare. Results of fluid inclusions
measurements on ore minerals and quartz showed that hydrothermal fluids have temperatures of 160-250 °C and
salinity of 1-5 wt. %NaCl equiv. Mineral chemistry analysis on chlorite minerals around the quartz veins indicated
chamosite and clinochlore compositions and crystallization temperature of 230 °C.

Keywords: Epithermal gold deposit, geochemistry, fluid inclusion, Bayburt
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i Anadolu Florit Yataklarinin Kokenine Yonelik Mineralojik, Jeokimyasal ve
izotopik Bulgular

Halim Mutlu?, Pelin Cosanay?, Ece Kirat?, Nihal Cevik?, Ceyda Kizilkanat?, Siikrii Kog?

*Ankara Universitesi, Jeoloji Miih. Bélim, Ankara, Tirkiye
2MTA Genel Mudurlugi, Ankara, Turkiye
(halimmutlu@ankara.edu.tr)

Bu calismada i¢ Anadolu bolgesindeki cesitli yataklardan toplanan florit 6rneklerinin nadir toprak element (NTE)
jeokimyasi, mikrotermometrik 6zellikleri ve radyojenik izotop sistematikleri ile ayni yataklardaki gang minerallerinin
durayli izotop bilesimleri arastirimistir. Calisilan florit cevherlesmeleri, izmir-Ankara-Erzincan kenet zonu ile sinirlanan
Orta Anadolu Kristalen Karmasiginin bir pargasini olusturan Kirsehir Masifi'nin kuzey boliminde yer almaktadir.
Kaman, Akcakent ve Sefaatli florit yataklari Geg Kretase yasli siyenit bilesimli alkali plitonik kayaglar ile iliskilidirler. Bu
yataklarda kuvars, kalsit ve piritin eslik ettigi mor ve yesil renkli floritler agsal damarlar veya kirik sistemleri boyunca
sacinimli sekilde gelismislerdir. Péhrenk floritleri ise kiregtaslari iginde bosluk dolgusu olarak barit ile birlikte
¢okelmistir. Floritlerin NTE+Y icerikleri oldukga genis bir aralikta degismektedir (24—693 ppm). Farkli renkteki floritlerin
agir NTE konsantrasyonlari oldukga benzer olmasina karsin yesil floritlerin orta ve agir NTE bolluklari ana kayag, mor ve
sari floritlerinkilerden yaklasik 10 kat daha yuksektir. NTE bilesimleri énemli 6lglide bolimlenme gdstermektedir ve
disuk agir NTE ile temsil edilen mor floritler yesil olanlara gore daha erken ¢okelmislerdir. Sivi kapanim élgiimlerine
gore, homojenlesme sicakliklari 86—292°C ve tuzluluk degerleri ise % 0-20 NaCl esdegeri arasindadir. Floritlerin
87Sr/85Sr oranlari 0.707627-0.709380 arasinda olup, ana kayaglarinkiyle blylk oranda ortismektedir. 143Nd/*4Nd
oranlari, daha az radyojenik olan mor floritler ile daha fazla radyojenik olan yesil floritler seklinde iki farkli yonelim
ortaya koymustur. Floritlerin Sr-Nd sistematiklerinin Bayindir Siyeniti ile uyusmasi, hidrotermal ¢ozeltilerin denge
saglanana kadar ana kayag ile strekli olarak tepkimeye girdigini géstermektedir. Kuvarsa ait 6180 degerleri magmatik
araliktan biraz yuksektir. Kalsitlerde olgtlen 613C ve 680 igerikleri ise denizel kirecgtaslarina karsilik gelmektedir.
Piritlerden elde edilen 634S izotop degerleri ise magmatik katkiya isaret etmektedir.

Anahtar Kelimeler: Florit, sivi kapanim, radyojenik ve durayli izotoplar, jeokimya
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Mineralogical, Geochemical and Isotopic Findings for the Origin of Central
Anatolian Fluorites

Halim Mutlu?, Pelin Cosanay?, Ece Kirat?, Nihal Cevik?, Ceyda Kizilkanat?, Siikrii Kog?

1Ankara Universitesi, Jeoloji Mh. Bslimii, Ankara, Turkey
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In this study, we investigated the rare earth element (REE) geochemistry, microthermometric characteristics and
radiogenic isotope systematics of fluorites and stable isotope compositions of gangue minerals from several fluorite
deposits in central Anatolia. The studied fluorite mineralizations are located on northern part of Kirsehir Massif which
is a part of Central Anatolian Crystalline Complex that is bordered by the izmir-Ankara-Erzincan Suture Zone. The
Kaman, Akgakent and Sefaatli fluorite deposits are formed in association with Upper Cretaceous alkali plutonic rocks
of syenite composition. Fluorite in these deposits occurs as purple- and green-colored stockwork veins and
disseminations along fracture systems and is accompanied by quartz and rare pyrite. The Pohrenk fluorites
accompanied by barite, however, are precipitated as space filling-breccia type within limestones. Total REE+Y contents
of fluorites are highly variable ranging from 24 to 693 ppm. Light REE concentrations of fluorites of all colors are
almost similar but medium and heavy REE abundances of green fluorites are nearly an order of magnitude greater
than both host rocks and purple and yellow fluorites. REEs show significant fractionation and purple fluorites with
relatively low heavy REE contents were likely precipitated at an earlier stage. Fluid inclusions yielded homogenization
temperatures of 86°C to 292°C and salinities from 0 to 20 wt.% NaCl equiv. 87Sr/86Sr ratios of fluorites, varying from
0.707627 to 0.709380, overlap with the range of host rocks. 3Nd/1**Nd values suggest two populations; purple
fluorites with less radiogenic whilst green fluorites with more radiogenic Nd isotope ratios. Sr-Nd isotope systematics
of fluorites is consistent with that of the Bayindir Syenite indicating that hydrothermal solutions were progressively
reacted with the host rock until equilibrium is established. 6180 values of quartz are slightly higher than magmatic
range. 613C and 880 of calcites fall in the range of marine carbonates. &3S isotope of pyrites points to a magmatic
contribution.

Keywords: Fluorite, fluid inclusion, radiogenic and stable isotopes, geochemistry
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Constraint on Ore Formation Conditions at the Mazraeh Shadi Precious and
Base Metal Epithermal Deposit, NW Tabriz, Iran: Evidences from
Geochemistry, Sulfur Isotope and Fluid Inclusion Studies

Hassan Zamanian, Kaikosrov Radmard

Department of Geology, Faculty of Sciences, Lorestan University, Khoram Abad, Iran
(hasanzamanian@yahoo.com)

The Mazraeh Shadi deposit is located about 130 km northeast of Tabriz (NW Iran) in the Arasbaran metallogenic belt.
Mineralization in this area mainly includes Au-Ag bearing quartz veins controlled by fault distribution within andesite
and trachyandesite. Rock samples from quartz veins shows maximum values of Au (17100 ppb), Pb (21100 ppm), Ag
(9.43 ppm), Cu (611 ppm) and Zn (333 ppm). SEM analyses indicate average assay of Ag in pyrite is 2.37 wt. %, in
quartz is 1.71 wt. % and in galena is 2.05 wt. % whereas the highest Au concentration is measured in spherical pyrite
enclosed in quartz. Field work, microscopic study and XRD analyses resulted in recognition of five, zonally distributed
hydrothermal alteration assemblages that consist of propylitization, phyllic, argillic and advanced argillic alterations
associated with silicification and ore deposition. The depth of mineralization at Mazraeh Shadi deposit ranges from
230 m to 380 m below the paleo-surface. The homogenization temperatures of the fluid inclusions range from 160 to
324 °C with an average homogenization temperature of 228°C. The salinity of the fluid inclusions ranges from 0.17 to
5.1 wt. % NaCl equivalent. The last ice-melting temperature is between -2.2 and -3.2°C. Mineralization of Au is in
association with pyrite precipitation, boiling of hydrothermal fluids and decreasing pH. Fluid inclusion data confirm
that the enrichment of Pb and Zn occurred during entrapping the high temperature-low salinity fluid while deposition
of Au initiated during entrapping of the low temperature-high salinity fluids.

The &34S in the sulfide minerals ranges from -0.2 to 0.7%. which is concordant with microthermometric data indicating
together that the magmatic hydrothermal solution evolved mainly through boiling and a little role has been played by
mixing of meteoric waters as the mechanisms of ore deposition in the Mazeh Shadi epithermal deposit.

Keywords: Au mineralizaation, Mazreah Shadi, epithermal, 6345, fluid inclusion
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Mineral Chemistry and Formation Conditions of Calc-Silicate Minerals in the
Qozlou Fe skarn Deposit, Zanjan Province, NW Iran
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1Geology department, University of Zanjan, Zanjan, Iran
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The Qozlou Fe skarn deposit, 30km west of Zanjan in northwestern Iran, hosted by late Cretaceous flycsh type rocks
that were intruded by Oligocene Qozlou granitic intrusion. This deposit has 300m length and 5-20m width and crops
out in the southern margin of the intrusion. The Qozlou intrusion is characterized by high-K calc-alkaline and
metaluminous I-type granitoid that was formed in an active continental margin. Two aureoles, i.e., exoskarn and
endoskarn, was distinguished at Qozlou. The exoskarn subdivided into garnet skarn, pyroxene skarn, epidote skarn,
pyroxene-bearing marbles and iron ore skarn subzones. Magnetite is the main ore mineral within the ore skarn
subzone that is accompanied by pyrite, pyrrhotite and chalcopyrite. The exoskarn minerals predominantly consist of
garnet, clinopyroxene, epidote, actinolite, calcite, quartz and chlorite; endoskarn consist of clinopyroxene, epidote,
and actinolite.

Garnets with andradite-grossular compositions (Adrsg.g7.100-Grso-49.62-AlmMo.ags) are the dominant minerals in the
exoskarn zone, which are generally isotropic with a narrow compositional range along the growth lines of andradite
composition (Adsg2-100). These garnets are Fe-rich and have high Fe/(Fe+Al) ratios (0.49-1). Clinopyroxene with
diopside composition (Enzg.43-42.5-FS14.31-20.99-W043.08-50.17) is generally homogenous and has particularly low Fe/Fe+Mg
ratios (0.31-0.41). Due to a lack of replacement texture between garnet and clinopyroxene, it is concluded that these
two minerals have formed at temperatures between 460° and 550°C and LogfO,=10% to 10-%6. The garnet and
clinopyroxene compositions at the Qozlou skarn, respectively, are as follows:

Na(0-0.023)Ca(2.75-3.03) Mg(0-0.017)Mn (0.018-0.048) F€*(0-0.81) Fe3*(0.71-3.18) Al (0-1.061) Ti(0-0.083) Si(2.928-3.105) O12
Na(0.017-0.179)Ca(0.686-1.004) Mg (0.57-0.799) F€?*(0.256-0.494) Al (0.011-0.189) Si(1.905-2.039) O6

Keywords: Mineral chemistry, skarn, Fe deposit, Qozlou, Zanjan

157




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

]Géynijkbelen (inegél-Bursa) Cu-Mo Porfiri Cevherlesmesine ait Cozeltilerin
Evrimi
Hiiseyin Sendir, Giilcan Bozkaya?, David A. Banks®
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(hsendir@ogu.edu.tr)

Goynukbelen cevherlesmesi Bati Anadolu’da gozlenen 6nemli porfiri Cu-Mo yataklarindan birisidir. Bolgede granitik
sokulumlar ile iliskili pek ¢ok Cu, Mo, Pb, Zn ve Fe cevherlesmeleri gdzlenmekte olup, buylk bir kismi Miyosen yasl
magmatizmaya baglidir. Cevherlesme ile iliskili potasik, fillik ve profillitik alterasyonlar gbzlenmektedir. Cevherlesmeler
granodiyoritler icerisinde saginiml ve agsi olarak gézlenmekte ve pirit, kalkopirit, pirotit, molibdenit, bornit, sfalerit,
markazit ve limonit icermektedirler.

Kuvars kristallerindeki sivi kapanimlarin petrografik incelemelerinde, sivica zengin, gazca zengin ve kati faz iceren
(cogunlukla tuz kristali ve opak mineral) sivi kapanim topluluklar ayirtlanmistir. incelenen kapanimlar ¢cogunlukla
potasik zonu temsil etmektedir. L-V-S kapanimlar ile birlikte gozlenen ergiyik kapanimlar cevher olusturucu ¢ozeltilerin
magmadan tlredigine isaret etmektedir. Homojenlesme sicakliklari 200 ila 500°C arasinda degismekte olup,
¢ogunlukla 300°C ila 400°C araligindadir. Cozeltilerin tuzluluklari iki fazl (L-V) kapanimlara ait en dustk ve Gg fazh (L-V-
S) kapanimlardaki en yiksek degerlerde %10 ila %35 NaCl esdegeridir. LA-ICP-MS analizleri cevher olusturucu
cozeltilerin Na, K, Ca, Fe ve diger metallerce zengin oldugunu gostermektedir. §34S, 6180 ve 8D izotop verileri cevher
olusturucu ¢ozeltiler ve cevher minerallerindeki kikdirtin magmatik kokenli olduguna isaret etmektedir. Elde edilen
veriler erken evre magmatik kokenli ¢ozeltilerin Gretkenliginin belirlenmesine imkan vermistir.

Anahtar Kelimeler: Goynukbelen, porfiri, sivi kapanim, LA-ICP-MS, durayl izotop
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Fluid Evolution of the Géyniikbelen (inegél-Bursa) Cu-Mo Porphyry
Mineralization
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The mineralization at Goynukbelen is a porphyry Cu-Mo and is one of the important deposits in western Anatolia. The
region has many sites of mineralization related to granites, typically with ores of Cu, Mo, Pb, Zn and Fe. Most of these
are associated with Miocene magmatism. This magmatic activity is represented by approximately E-W trending
granitic-granodioritic plutons. Potassic, phyllitic and prophyllitic hydrothermal alteration zones are well developed in
host rocks. Mineralization occurs as disseminations and stockworks within the granodiorites and includes pyrite,
chalcopyrite, pyrrhotite, molybdenite, bornite, sphalerite, marcasite and limonite.

Petrographic observation of quartz-hosted fluid inclusions shows there to be liquid-rich, vapor-rich and multiphase
solids in inclusions (mostly halite and hematite). The inclusions studied were predominantly from the potassic zone. In
association with the L-V-S inclusions there were some co-existing melt inclusions thereby indicating that the fluid was
likely exsolved initially from the igneous body. Homogenization temperatures vary from 200°C to 500°C, most
frequently from 300°C to 400°C. The salinity is from 10 to 35 wt.% NaCl equiv., with the lowest salinities in L-V
inclusions and the highest in L-V-S inclusions. LA-ICP-MS analyses show that the major components in the fluid are Na,
K, Ca, Fe with other ore metals in significant concentrations. The 634S of sulphides, 6180 of quartz and 6D from fluid
inclusions are all indicative of a magmatic source for the fluids and sulphur in the ore minerals. The study provides an
opportunity to determine the fertility of the early stage of magmatic fluids.

Keywords: Goynukbelen, porphyry, fluid inclusion, LA-ICP-MS, stable isotope
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Cerattepe Madeni Kuzeydogu Tiirkiye’deki volkanojenik masif siilfit yataklardan birisi olup, Ust Kretase yasli volkanik,
intrisif ve sedimanter kayaclar icerisinde yer alir. Yatagin ana cevher kitlesi yiksek tenorlt masif yapida bakir stlfirler
icerir ve bunlarin Uzerinde yogun alterasyon safhalari ile karakteristik altin, gimUs ve baryumca zengin oksit zonu
bulunur. Ornatim, kataklastik, tavlanma, ayrilim, kolloform, framboidal ve eksollsyon dokularinin gozlendigi yatakta
cevher mineralleri olarak pirit, sfalerit, markazit, kalkopirit, bornit, galen, tenantit-tetrahedrit, altin, kovellin, dijenit,
kalkosin, kuprit ve kibanit; gang olarak ise kuvars, kalsit ve barit belirlenmistir. Oksidasyon zonunda limonit, hematit,
malakit, azurit ve jarosit gelismistir.

Kuvars, jips, kalsit, barit ve sfalerit minerallerindeki iki fazli (H20sv+H20ga; ) ve karbonik faz (H2O0su+ CO2sm + COogaz )
iceren sivi kapanimlarin mikrotermometrik dlcimleri yapilmistir. iki fazli kapanimlarin homojenlesme sicakliklari 130-
354 °C araliginda; karbonik faz iceren kapanimlarinki ise 238-467 °C arasinda degismektedir. Dustk gaz / sivi oranina
sahip iki fazli kapanimlar daima sivi faza homojenlesirken, gaz bakimindan zengin sivi kapanimlar gaz faza
homojenlesmislerdir. Karbonik faz iceren kapanimlarda ise homojenlesme sivi ve gaz faza gerceklesmistir. iki fazli
kapanimlarda ilk buz ergime sicakliklari -19 ila -39.3 °C arasinda, son buz ergime sicakliklari ise -0.1 ila -6.2 °C
arasinda 6lgtlmis ve tuzluluklari %0.18-9.47 NaCl esdegeri arasinda hesaplanmistir. Karbonik faz iceren kapanimlarin
ilk buz ergime sicakliklari -24.4 ila -48.3 °C, klatrate (clathrate) ergime sicakliklari +3.1 ila +9.9 °C arasinda 6lgllmus ve
tuzluluklarr %0.21-11.79 NaCl esdegeri arasinda belirlenmistir.

ilk buz ergime sicakliklari kapanimlarin farkl tuz tirlerinin karisimi bir bilesime sahip olduklarini géstermektedir. Sivi
kapanimlarin tuzluluk miktari ile homojenlesme sicakligl arasinda gozlenen degisimler yizeysel sularla seyrelme
seklinde iki farkli ¢ozeltinin karisimina isaret etmektedir. Sivi faza homojenlesen sivica zengin kapanimlar ile gaz faza
homojenlesen gazca zengin kapanimlarin birarada bulunmasi ve bunlarin benzer homojenlesme sicakliklarina sahip
olmasi karisan farkli ¢ozeltilerin kaynamaya neden oldugunu géstermektedir.

Anahtar Kelimeler: Cerattepe (Artvin), cevher mineralojisi, sivi kapanim, mikrotermometrik 6zellikler
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The Cerattepe mine, one of the volcanogenic massive sulphide deposits in northeastern Turkey, is located within the
Upper Cretaceous volcanic, intrusive and sedimentary rocks. Deposit’s main ore body contains high-grade massive
copper sulfides and a gold- silver and barium rich oxide zone, characterized by dense alteration stages, is situated on
top of it. Replacement, cataclastic, annealing, dissociation, colloform, framboidal and exsolution textures were
identified. Pyrite, sphalerite, marcasite, chalcopyrite, bornite, galena, tennantite-tetrahedrite, gold, covellite, digenite,
chalcocite, cuprite and cubanite constitutes the mineral paragnesis where quartz, calcite and barite are found as
gangue minerals. Limonite, hematite, malachite, azurite and jarosite developed in the oxidation zone.

The microtermometric measurements of two-phase (H:Ojiquia + H20gss) and carbonic phase-bearing (H:Ojiquia +
COgzliquid + COagas ) fluid inclusions in quartz, gypsum, calcite, barite and sphalerite minerals were made. The
homogenization temperatures of the two-phase inclusions range between 130 and 354 ° C, of the carbonic phase-
bearing inclusions range between 238 and 467 °C. While two-phase inclusions with low gas / liquid ratio are always
homogenized into the liquid phase, gas-rich inclusions are homogenized into the gas phase. Homogenization of
carbonic phase-bearing inclusions occurred into liquid and gas phase, The first ice melting temperatures of two-phase-
inclusions are measured between -19 °C and -39.3 °C; and the final ice melting temperatures are between -0.1 °C and
-6.2 °C. The salinity values of these inclusions range from 0.18-9.47% NaCl equivalent. The first ice melting
temperatures of carbonic phase-bearing inclusions were measured between -24.4 and -48.3 °C, clathrate melting
temperatures were +3.1 and +9.9 °C, and salinity values were determined between 0.21% and 11.79% NaCl
equivalent.

The first ice melting temperatures indicate that the inclusions have a mixture of different salt types. The changes
observed between the amount of salinity of liquid inclusions and the homogenization temperatures indicate a mixture
of two different solutions in the form of dilution with surface waters. The coexistence of liquid-rich inclusions with gas-
rich inclusions, which their homogenization occurred into the liquid and gas phase, respectively, and of these having
similar homogenization temperatures show that mixed different solution caused boiling.

Keywords: Cerattepe (Artvin), ore mineralogy, fluid inclusion, microthermometric features
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High-Grade Iron Ore Mineralization in the Paleoarchean BIFs of the Southern
Iron Ore Group, Singhbhum Craton, India
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Many of the Archean greenstone belts of the peninsular India include bedded chert-BIF interlayered with mafic-
ultramafic volcanics, and also host world-class high-grade iron ore deposits. Such greenstone successions in the
Singhbhum craton, eastern India are primarily included within Iron Ore Group (IOG). The 10G succession on the
southern boundary of the craton includes 3.51 Ga mafic-ultramafic and acid-intermediate subduction zone volcanic-
association, interbedded chert-BIF. BIF here attains thickness of over 120 m. Major element concentrations of the BIF
show compositional ranges from 30.16 to 54.82% SiO,, <0.03 to 0.34% Al,0s, 44.36 to 69.54% Fe,03, 0.01 to 0.41%
MnO, <0.01% MgO, 0.17 to 0.21% Ca0, <0.01 to 0.06% Na,O, 0.01 to 0.03% K,O. REE pattern normalized to Post-
Archean Average Australian Shale PAAS is rather flat with strong positive Eu-anomaly similar to most Archean BIFs and
supports hydrothermal contribution in these BIFs. The BIF hosts >100 m thick hard hematite-martite iron ore deposits.
The orebodies though are stratabound, show discordance with BIF bedding in the margins. The iron ores contain on
average 93.8% Fe,03, 0.05% SiO, and 0.26% Al;,0s. MnO content is slightly higher reaching up to 3.5% for the surficial
sample. REE-PAAS plot of iron ores indicates that the ores retain the overall pattern and characteristic negative Eu-
anomaly of the host BIF. The retention of parent BIF REE pattern in the ores, martite-hematite hard
massive/laminated ore texture suggests primary hydrothermal origin. Goethitic hard ore on top with positive Ce-
anomaly attests to supergene alteration in an oxic weathering profile.

Keywords: BIF, iron ore, Paleoarchean, iron ore group, Singhbhum
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?eybek Masif Siilfid Cevherinin Jeolojisi (Kastamonu-Turkiye): Mineralizasyon
ve Yan Kaya iligkisi
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Zeybek masif sllfid cevherlesmesi, Kastamonu ilinin Taskoprd ilgesi sinirlari iginde yer alir. Cevher olusumu, Cangaldag
Metamorfik Kompleksi'nin (CMK) mafik-volkaniklastik kayagclari ile iliskilidir. MK, disik dereceli metamorfizma
gecirmis, ensimatik yay volkanitleri, okyanusal kabuk pargalari, volkaniklastitler ve siyah seyllerin birlikteliginden
meydana gelen tektonik bir komplekstir. Bu birimler olasilikla, Neotetis okyanusu’nun bir kolu olan, i¢ Pontid
okyanusuna aittir. CMK, sahip oldugu yiksek Cu-Zn anomali degerleri ve Cu-Zn cevher olusumlari ile énemli bir Cu
provinsi olarak distinilmektedir.

Zeybek masif sllfid cevheri, devam etmekte olan rezerv tespit ¢alismalarina gére, 8 milyon tonu gorinir olmak Uzere,
15 milyon tondan fazla %0.4-4.7 araliginda Cu igerigine sahiptir. Cevher ortalama tenériinin %0.4—0.7 Cu araliginda
olacagi tahmin edilmektedir. Cevher olusumu grovak, silttasi ve siyah seyller ile ara katkili mafik volkanitlerden olusan,
baskalasmis yan kayalar icerisinde yer alir. Bu kayalar petrografik incelemeler neticesinde fillit, kloritsist, mikasist,
klorit-epidot sist ve klorit-epidot-aktinolit sist olarak tanimlanmistir. Bu yan kayalar tzerine, yaklasik kuzeybatiya egimli
bir bindirme ile bazaltik andezit, riyodasit ve riyolitlerden olusan ensimatik yay volkanitleri gelmektedir.

Cevherin mineral parajenezi pirit, kalkopirit, sfalerit ve mindr oranda magnetitten olusmaktadir. Kalkopirit ve sfalerit,
pirit minerallerinin kirik ve ¢atlaklarinda ve onlari gevreleyen geg evre fazlari seklinde bulunur. Oksidasyon zonlarinda
hematit, limonit, malakit ve azurit mineralleri gérulur. Zeybek masif silfid cevheri masif, sagcinimli ve bantl olmak
Uzere Ug farkl cevher yapisi sunmaktadir. Masif ve bantli cevherler tenér agisindan benzer oranlara (%0.5-4 Cu) sahip
iken, sacinimli cevherler dusik tendrlidir (%0.1-0.2 Cu). Cevher sahip oldugu baz metal oranlarina gére Cu egemen,
Cu-Zn tip bir masif silfid olusumudur. Zeybek cevheri, mineralizasyon-yan kayag iliskisi agisindan, deniz tabani alti
hidrotermal ornatimi ile meydana gelen mafik-volkaniklastik tip bir volkanojenik masif stlfid cevher olusumudur.

Anahtar Kelimeler: Masif silfid, mafik-volkaniklastit, Cangaldag Metamorfik Kompleksi
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The Zeybek massive sulphide mineralization is located in Taskopri district of Kastamonu. The mineralization is
associated with mafic-volcaniclastic rocks of Cangaldag Metamorphic Complex (CMC). Cangaldag Metamorphic
Complex is a low grade metamorphosed tectonic complex composed of ensimatic arc volcanics, fragments of oceanic
crust, volcaniclastics and black shales. These units probably belong to the Intra Pontide ocean which is a branch of
Neotethys Ocean. CMC is considered as an important Cu province by its high Cu-Zn anomaly values and Cu-Zn
mineralizations.

According to ongoing reserve estimation studies, Zeybek massive sulphide mineralization has more than 10 million
tonnes of reserve with the proven reserve of 8 million tonnes and the Cu content ranges from 0.4 to 4.7%. The
average grade of mineralization is estimated as 0.4-0.7% Cu. The mineralization takes part in metamorphosed host
rocks which are composed of mafic volcanics interbedded with greywacke, siltstone, and black shales. These rocks are
identified as phyllite, chlorite schist, mica schist, chlorite-epidote schist and chlorite-epidote-actinolite schist as a
result of petrographic observations. Ensimatic arc volcanics which are composed of basaltic andesite, rhyodacite and
rhyolites overlap these host rocks by a northwest trending trust fault.

The mineral paragenesis of mineralization is composed of pyrite, chalcopyrite, sphalerite and a trace of magnetite.
Chalcopyrite and sphalerite are found in the fractures and fissures of pyrites and as late stage phases which surrounds
them. Hematite, limonite, malachite and azurite are observed in oxidation zones. The Zeybek massive sulphide
mineralization has three types as massive, disseminated and banded. Massive and banded mineralizations have similar
ore grades (1-4% Cu) but disseminated mineralizations have lower ore grades (0.1-0.2% Cu). The mineralization is a
Cu-Zn type massive sulphide deposit which is rich in Cu, according to its base metal ratios. According to mineralization-
host rock relation, the Zeybek mineralization is a mafic-volcaniclastic type volcanogenic massive sulphide
mineralization which is formed by sub-seafloor hydrothermal replacement.

Keywords: Massive sulphide, mafic-volcaniclastic, Cangaldag Metamorphic Complex
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Mazraeh Cu-bearing skarn occurs in north of the Shayvar Mountain in northwestern Iran. Skarn-type metasomatic
alteration and mineralization occurs along the contact between Upper Cretaceous carbonates and Oligo-Miocene
granitic intrusion. Both endoskarn and exoskarn developed in the rocks. Exoskarn is the principal skarn zone and is
enclosed by a skarnoid—hornfelsic zone. Skarn formation occurred during stages: (1) prograde (2) retrograde stage. In
the prograde stage, there were processes: metamorphic—bimetasomatic and prograde metasomatic. The
metamorphic process began immediately after intrusion of the pluton into the enclosing impure carbonates. The
prograde metasomatic stage commenced with segregation and evolution of a fluid phase in the pluton and movement
into fractures and micro-fractures in the skarnoid—hornfelsic rocks developed in a metamorphic zone. The
introduction of considerable amounts of Fe, Si and Mg led to the development of voluminous medium- to coarse-
grained anhydrous calc-silicates. During the retrograde stage, the previously formed skarn zones were affected by
intense multiple hydro-fracturing in the Cu bearing stock. In addition to Fe, Si and Mg, substantial amounts of Cu, Pb,
and Zn, along with volatile components such as H,S and CO;, were added to the skarn system. The mineralogy and
geochemistry of the skarn indicate that it formed from a hydrothermal fluid that altered the carbonate units in the
area to a garnet (Andai-o4 Grss.sa) and pyroxene (Diza-7Hd21-28). Sulfides (pyrite, chalcopyrite and molybdenite), oxides
(magnetite, hematite) and carbonates (calcite) replaced the anhydrous calc-silicates. The retrograde stage was
synchronous with the incursion of relatively low temperature, more oxidized fluids into skarn system, resulting in
partial alteration of the early-formed calc-silicates and development of a series of very fine-grained aggregates of
chlorite, clay, hematite and calcite. Fluid inclusion have been found in quartz and calcite. Those occurring in clusters
and in isolation are considered to represent primary fluid inclusions. Three types of fluid inclusions have been
identified at room temperature. The geology, mineralogy, geochemistry and fluid inclusions microthermometry
indicate that the Mazraeh deposit formed as a result of contact infiltration metasomatism with the deposition of ore
minerals resulting from a combination of factors that include boiling as a result of reduced pressure and fluid mixing.

Keywords: Copper-bearing skarn, geochemistry, Mazraeh, Shayvar, fluid inclusion, NW Iran
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Ofiyolitik Kromititlerdeki Geri Déniisiim Siireclerine Ozgiin Bir Cevher Dokusu
Temelinde Bir Yaklagim

Mehmet Akbulut
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Ofiyolitik kromititlerde son yillarda saptanan bir takim aksesuar/egzotik fazlar, bu kromititlerin olusumunda etkin
sureclerin cesitliligine yeniden dikkat ¢ekmektedir. Bulgular ofiyolitik kromititlerin en azindan bazilarinin mantodaki
ikametleri sirasinda tipik sig manto/disuk basing kosullari yaninda, derin manto/ultrayiksek-basing (UYB) kosullarina
maruz kaldiklarini ve bir cesit geri dontsime ugradiklarini gdstermektedir. Bu konudaki ana deliller olarak kromititlerden
ileri mineral separasyon teknikleriyle elde edilen ultrayiksek-basing fazlari, kromit taneleri icindeki belirli silikat
eksollsyonlari, ve kromit nodillerinde taze olivinle dolu gek-ayir yapilari gibi mikro-dokusal bulgular sunulmaktadir. Geri
donusmis UYB kromititleri Greten slreglerin makroskobik isaretleri ise heniiz netlestirilememistir, bu sebeple henlz
yukarida anlatilan mikroskopik deliller degerlendirilmeden hangi kromititlerin geri dontusmis UYB kromititi oldugu
bilinememektedir.

Ofiyolitik kromititlere 6zgin bir doku trd olan “orbikiler doku”nun bir ¢esidi olan “dunitik orbikller doku” bu bakimdan
o6nemli bir potansiyele sahiptir. Bu nadir dokunun dikkat cekici bir 6érnegine Harmancik (Bursa-KB Turkiye) yoresi
kromititlerinde rastlanmistir. Numune, sikica paketlenmis kromit nodullerinden olusan cekirdekler iceren dunitik
orbikillerin bir gesit yogun kromit kristal yagmuru icinde kapanlanmasiyla olusmus gibi gérinmektedir. Orbikulleri
kapanlayan bu yogun kromit yigisiminin yer yer bunlarin yapisal bUtinligini bozdugu, iglerindeki kromit cekirdeklerle
beraber yuttugu gorilmektedir. Ornegin bazi yerlerinde neredeyse monomineralik (tane arasi silikatsiz) bir masif kromitit
gbruntmi hakimdir. Bu makroskopik 6zellikler en az iki farkli kromitit jenerasyonunun gelisimi ve bittinlesmesi ile ortaya
cikan bir dokuya isaret etmektedir. Bu jenerasyonlarin ilki olan kromit nodillerinin mantoda ne zaman olustugu ve ne tir
streglere/kosullara maruz kaldigi net bilinememekle beraber, bu tip dokularin derin manto kosullarinda geri déntstime
ugrayan kromititlerin basina gelen olaylari ¢gozmede potansiyel bir anahtar olabilecegi degerlendirilebilir.

Anahtar Kelimeler: Ofiyolitik kromititler, cevher yapi ve dokulari, ultraytiksek-basing, dinitik orbiktler doku
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An Approach to the Recycling Processes in Ophiolitic Chromitites on the Basis
of a Peculiar Ore Texture

Mehmet Akbulut

Dokuz Eylil Universitesi Jeoloji Mihendisligi Bolim, izmir, Turkey
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A series of accessory/exotic phases encountered in ophiolitic chromitites redraw the attention to the diversity of the
processes that are effective on the formation of these chromitites. Findings reveal that at least some of the ophiolitic
chromitites have experienced deep mantle/ultrahigh-pressure (UHP) conditions besides the typical shallow
mantle/low pressure conditions during their residence in the mantle and they are subjected to some kind of recycling.
Main evidences on this issue comprise micro-textural findings such as ultrahigh-pressure phases separated from the
chromitites via advanced mineral separation techniques, certain silicate exsolutions in the chromite grains, and pull-
apart structures in the chromite nodules that are filled with fresh olivine. Macrosopic indicators of the processes that
produce recycled UHP chromitites has not been clarified yet. Thus, currently it is not possible to know which
chromitites have a recycled UHP origin without evaluating the above given microscopic evidences.

“Dunitic orbicular texture”, a variety of the already ophiolitic chromitite-specific “orbicular texture” has an important
potential in this aspect. A notable example of this rare texture is encountered in the Harmancik (Bursa-NW Turkey)
region chromitites. The sample seems to be formed by entrapment of dunitic orbicules with tightly packed chromite
nodule cores within some sort of dense chromite crystal rain. It is seen that this dense chromite accumulation
entrapping the orbicules finally interrupts their structural integrity and swallows them with their chromite cores. An
almost monomineralic massive chromitite appearance (with no interstitial silicates) dominates in some parts of the
sample. These macroscopic features indicate a texture that occur by formation and coalescence of at least two
different generations of chromitites. Although it is not exactly known when the chromite nodules -being the first of
these generations- has formed in the mantle and to what sort processes/conditions they were exposed, such type of
textures may be considered as a potential clue in solving the events that the recycled chromitites went through under

the deep mantle conditions.

Keywords: Ophiolitic chromitites, ore structures and textures, ultrahigh-pressure, dunitic orbicular texture
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T‘I’epeoba (Balikesir-Edremit) Cu-Mo Yataginda Sivi Kapanim incelemeleri
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Tetis Metalojenik Kusagi igerisinde yer alan Bati Anadolu’da farkl tipte epitermal Au-Ag-Sb, hidrotermal Pb-Zn-Cu-Au,
skarn Pb-Zn-Cu-W-Mo-Fe ve porfiri Au-Cu-Mo gibi ¢cok sayida cevherlesme ve yatak mevcuttur. Tepeoba Cu-Mo yatagi
%0.33 Cu, %0.041 Mo icermekte ve toplamda 26 milyon ton rezerve sahiptir. Cevherlesmeler Permiyen-Triyas yasli
metamorfik/sedimanter kayaglar ile Oligosen-Erken Miyosen yash granitler ile iligkili olarak gozlenmektedir. Tepeoba
yatagl dokusal, mineralojik ve jeokimyasal 6zellikleri bakimindan porfiri sistem ile iliskilidir. Cevherlesmeler yan kayag
icerisinde ¢ogunlukla bresik ve damar/agsi seklinde gézlenmekte ve kalkopirit, pirit, molibdenit, sfalerit, pirotit, limonit,
malahit ve azurit icermektedir.

Kuvars minerallerindeki sivi kapanim topluluklarinin (FIA) petrografik ve mikrotermometrik farkliliklari goéz ontine
alinarak sivica zengin (sivi ort. %70), gazca zengin (gaz ort. >%70) ve kati faz iceren (g¢ogunlukla tuz kristali ve opak
mineral) sivi kapanim topluluklari ayirtlanmis ve cevher olusturucu gozeltilerin NaCl+KCl+FeCl, bakimindan zengin
oldugu belirlenmistir. Gazca zengin kapanimlarin homojenlesme sicakliklari ort. 3702C olup, %1 NaCl esdegeri tuz
icermektedir. iki fazli (L+V) kapanimlarin homojenlesme sicakliklari ort. 3002C olup, %9 NaCl esdegeri tuz icermektedir.
Tuz iceren kapanimlarin homojenlesme sicakligi degerleri 5002C’ye kadar gikmakta olup (hematit iceren kapanimlarda
>6009C), ort. %35 NaCl esdegeri tuz icermektedir. Cevher damarlarinin katodoliminesans ve sivi kapanim incelemeleri
ile farkli donemlerde gelisen cevher olusturucu cozeltiler ile iliskili farkli damarlar belirlenmistir. Elde edilen
homojenlesme sicakhgi ve tuzluluk degerleri porfiri bakir yataklari ile uyumlu olup, Bati Anadolu’daki diger porfiri bakir
yataklarina benzerlik sunmaktadir.

Anahtar Kelimeler: Bati Anadolu, Tepeoba, porfiri Cu-Mo, sivi kapanim

168




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

]Fluid Inclusion Studies in Tepeoba (Balikesir-Edremit) Cu-Mo Deposit

Mehmet Tufan?, Giilcan Bozkaya®, Omer Bozkaya®, David A. Banks?

Ipamukkale Universitesi, Jeoloji Mithendisligi Blimdi, Denizli, Turkey
2School of Earth and Environment, University of Leeds, Leeds, LS2 9JT UK
(mehmet.tfn@hotmail.com)

The Tethys metallogenic belt in western Turkey has a variety of types of mineralization such as Au-Ag, porphyry Au-Cu-
Mo, Fe-skarn and epithermal Pb-Zn-Cu-Au. The Tepeoba Cu-Mo deposit has a total reserve of 26 million
tons averaging 0.33% Cu and 0.041% Mo. Mineralization is hosted by Permo-Triassic metamorphic/sedimentary rocks
and Oligocene-Early Miocene granites. The deposit is typical of porphyry systems in terms of mineralogical, textural
and geochemical characteristics in the nearby area. Mineralization is mainly in breccias and veins/stockworks in the
host rocks consisting of chalcopyrite, pyrite, molybdenite, sphalerite, pyrrhotite, limonite, malachite and azurite.

On the basis of the petrographic and microthermometric behavior of fluid inclusions assemblages (FIA) hosted in
quartz, liquid-rich (liquid ¢.70%), vapor rich (vapor c. >70%) and multiphase inclusions (mostly halite, sylvite, hematite)
were identified, and the results show that the ore-forming hydrothermal fluids are enriched in NaCl+KCl+FeCl,. Ty of
vapor-rich inclusions are c. 370 2C and c. 1 wt.% NaCl equiv. salinity, L+V inclusions have Ty c. 300 oC and c. 9 wt.%
NaCl equiv. salinity. Halite-bearing inclusions have high T up to c. 500 2C (hematite? bearing inclusions c. >6002C)
and high salinities of c. 35 wt.% NaCl equiv. Combining fluid inclusions with cathodoluminescence of the veins,
different vein filling events and associated fluids were identified. This allows a better time evolution of the fluids and
mineralization to be determined. The measured homogenization temperatures and salinities are compatible with
porphyry copper deposits and consistent with the other porphyry copper deposits and prospects in western Turkey.

Keywords: Western Anatolia, Tepeoba, porphyry Cu-Mo, fluid inclusion
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]Yayladall (Manisa, KB Tirkiye) Polimetalik (Pb-Zn-Cu +Au) Cevherlesmesinin
Jeokimyasal ve Hidotermal Alterasyon Karakterizasyonu

Mohammed Kabiru', Mustafa Kumral®, M. Selman Aydogan?, Ali Tugcan Unlier*

listanbul Teknik Univeristesi, Maden Fakdiltesi, Jeoloji Miihendisligi B&limd, istanbul, Tirkiye
2Balikesir Universitesi, Jeoloji Mihendisligi B&Iimd, Balikesir, Turkiye
(mohamedkabiru@gmail.com/kabiru@itu.edu.tr)

Kuzeybati Anadolu'da genis alanlarda gozlemlenen Miyosen yash kalkalkalen andezitik volkanizma ile iliskili Yuntdag
volkanitleri, calisma alani cevresinde bulunan Tersiyer yash sedimanter hidrotermal damarlar ve bresler olustur.
Calisma alanindaki dasitik-andezitik volkanizmaya bagli gelisen Pb-Zn-CuxAu cevherlesmesi 2 safhada gergeklesmis ve
buna ek olarak slperjen bir zenginlesme evresi de yapilan cevher mikroskobu calismalarinda ortaya konmustur.
Jeokimyasal analizler, hidrotermal bres icinde gelismis ¢inko, kursun, bakir ve altin zenginlesmeleri ile birlikte bir
polimetalik cevherlesme karakteristikleri gdstermektedir. Ishikawa Alterasyon indeksi (Al) ve Klorit Karbonat Pirit
indeksi (CCPI), muhtemelen hidrotermal kékenli cevher kiitlesinin merkezinden toplanan &érneklerin kloritlesme,
serisitlesme ve karbonatlasmadan oldukca siddetli bir bigimde etkilendigini ortaya koymaktadir. Jeokimyasal
analizlerden elde edilen major ve eser element verileri, volkanik kayaglarin karakterizasyonu ve sahada gozlemlenen
alterasyon tipleri igin kullanilmistir. jeokimyasal analizler (Au) 0.3-1.15 ppm, Zn (%1.5-23), Pb (%0.7-4.5) ve Cu (%0.03-
4.0) gibi elementlerin zenginlestigini ortaya koymaktadir. Na,O, K;O, CaO, MgO ve FeO degerleri kullanilarak
hesaplanan. Ishikawa Alterasyon indeksi (Al) ve Klorit Karbonat Pirit indeksi (CCPI) gibi alterasyon indekslerinin
yanisira, petrografik calismalarda goézlemlenen klorit, serisit ve diger karbonat mineralleri ¢alisma alanindaki
hidrotermal alterasyonun tipini ve siddetini belirlemek igin kullanilmistir. Al, %30-95, CCPI %60-98 arasinda
degismektedir. Bu degerler, hidrotermal alterasyona maruz kalan kayaglarda ylksek alterasyon siddetine isaret
etmektedir.

Anahtar Kelimeler: Yayladali, polimetalik cevherlesmeler, hidrotermal alterasyon, Ishikawa Alterasyon indeksi (Al),
Klorit Karbonat Pirit indeksi (CCPI)
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Charaterization of Geochemical and Hydothermal Alteration of Polymetallic
(Pb-Zn-CutAu) Mineralization at Yayladali, (Manisa, NW Turkey)

Mohammed Kabiru', Mustafa Kumral®, M. Selman Aydogan?, Ali Tugcan Unlier*

listanbul Teknik Univeristesi, Maden Fakdiltesi, Jeoloji Miihendisligi B&limi, istanbul, Tirkiye
2Balikesir Universitesi, Jeoloji Mihendisligi B&Iimd, Balikesir, Turkiye
(mohamedkabiru@gmail.com/kabiru@itu.edu.tr)

Miocene calc-alkaline andesitic volcanism which spread across northwestern Anatolia provided a suitable environment
which formed Yuntdag volcanics associated with Tertiary sediments which host many hydrothermal veins and
breccias. The major and trace elements are use for the characterization of volcanic rocks as well as the alteration
types observed on the field. The Pb-Zn-CuzAu ore paragenesis show pre-post mineralizations and supergene zones
and geochemical data reveal 1.5-23% zinc (Zn), 0.7-4.5% lead (Pb), 0.03-4.0 % copper (Cu) while gold (Au) ranges
between 0.3 and 1.15 ppm within the hydrothermal breccias. Ishikawa Alteration Index (Al) and Chlorite Carbonate
Pyrite Index (CCPI) using NayO, K,0, CaO, MgO and FeO and minerals like chlorite, sericite and carbonates as the major
alteration products are use to characterize lithology and intensity of hydrothermal alterations. Al ranges from 30 to
95% while CCPI varies from 60 to 98% with high values indicating most altered rock. The Al and CCPI were plotted
using a box diagram to infer the type of alteration. Ishikawa Alteration Index (Al) and Chlorite Carbonate Pyrite Index
(CCPI) reveal the samples have probably hydrothermal origin with ore center highly affected by chloritization,
sericitization and carbonatization within polymetallic mineralization.

Keywords: Yayladali, polymetallic mineralization, hydrothermal alteration, Ishikawa Alteration Index (Al), Chlorite
Carbonate Pyrite Index (CCPI)
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]BUyUkknznlak (Kahramanmaras) Barit Cevherlesmelerinin Jeokimyasal
Ozellikleri ve Kékeni

Nevin Konakg!?, Giilcan Bozkaya?, Ahmet Sasmaz?

Firat Universitesi, Mihendislik Fakiltesi, Jeoloji Mihendisligi B&lim, 23100 Elazig, Turkiye
2pamukkale Universitesi, Mithendislik Fakdiltesi, Jeoloji Miihendisligi Blimii, 20017 Denizli, Turkiye
(nevinozturk@firat.edu.tr)

Buyukkizilcik gevresindeki barit cevherlesmeleri, Kahramanmaras iline bagl Afsin kazasi sinirlari icindedir. Calisma
alanindaki cevherlesmeler batida barit-antimuanit-fluorit, orta kesimlerde pirit-kalkopirit, dogu kesimlerinde ise galen-
sfaleritge zengin zonlar seklinde gozlenmektedir. Calisma alanindaki barit drneklerinin iz element agisindan ¢ok fakir
oldugu gorilmektedir. Yoredeki barit cevherlesmesinin YNTE igerikleri 4.31 ila 14.44 ppm arasinda degismekte olup,
bu ornekler kondrite gore normallestirildiginde hafif NTE bakimindan zenginlestigi gorilmektedir. Baritlerdeki sivi
kapanim calismalarina gore, ¢dzeltinin tuzlulugunun % NaCl esdegeri olarak %4.5 ila 2 araliginda oldugu, ¢ozeltilerin
sicakhiginin 105°C ila 120°C arasinda degistigi belirlenmistir. Ayrica sivi kapanimlardaki homojenlesme sicakliklarindan
yararlanarak yatagin kdkeninin hidrotermal olusumlu ve epitermal evrelerde olusmus olabilecegi dislnilmektedir. Pb
izotoplari ¢alismalarina gore galendeki 296Pb/204Ph degeri 17.20-19.96%o araliginda, 207Pb/294Ph degeri 14.07-16.20%o
araliginda, 208Pb/294Ph degeri ise 35.41-41.87%o araliginda degismektedir. Pb izotop sonuglari, baritlerin ve sulfurla
minerallerin Ust kabuktaki malzemelerden kaynaklandigina isaret etmektedir. S izotoplari ¢alismalarina gore galenlerin
bilesiminde bulunan kikirtin izotopsal bilesimi 8.2 ile 14.4%o arasinda degismekte olup, bu degerler epitermal evrede
olusmus hidrotermal yataklari isaret etmektedir. Baritlerin oksijen izotopsal bilesimi 17 ila 18.5%o arasinda degismekte
olup, 180 sonuglarina gore hidrotermal ¢ozeltideki suyun metamorfik kokenli oldugu goértlmektedir. Sonug olarak, barit
cevherlesmelerini olusturan hidrotermal c¢ozeltilerin bolgedeki kirik, catlak ve fay zonlari boyunca Malatya
Metamorfitleri igerisinde sirkile olduktan sonra bu zonlara yerlestigi sonucuna varilmistir.

Anahtar Kelimeler: Buyukkizilcik, barit, hidrotermal, sivi kapanim, izotop jeokimyasi
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]Geochemical Features and Origins of Bliylkkizilcik (Kahramanmaras) Barite
Mineralization
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(nevinozturk@firat.edu.tr)

The barite mineralization around Buyukkizilcik is in the borders of the Afsin area in Kahramanmaras province. The
mineralizations in the study area are observed as barite-antimonyite-fluorite in the west, pyrite-chalcopyrite in the
middle part and galena-sphalerite in the eastern part. Barite samples in the study area are very poor in terms of trace
elements. The ZNTE contents of barite mineralization in the region range from 4.31 to 14.44 ppm, and these samples
appear to be enriched with light NTE when normalized to chondrite. According to fluid inclusion studies in barites, it
was determined that the salinity of the solution was in the range of 4.5 to 2% NaCl equivalent, and the temperature of
the solutions varied from 105 °C to 120 °C. It is also thought that the origin of the bed may have been formed in
hydrothermal and epithermal phases by taking advantage of the homogenization temperatures in fluid inclusion.
According to Pb isotope studies, 29Pb/204Ph |ead isotope values of galena varies between 17.20-19.96 %o, 207Pb/204Pb
values is between 14.07-16.20 %o, and 298Ph/204Ph values is between 35.41-41.87 %o.. The Pb isotope results indicate
that barite and sulfur minerals originate from the material in the upper crust. According to the study of S isotopes, the
isotopic composition of sulfur in the composition of the galena ranges from 8.2 to 14.4 %o, indicating the
hydrothermal deposits formed in the epithermal phase. The oxygen isotopic composition of the barites ranged from
17 to 18.5 %o, and the water in the hydrothermal solution appeared to be of metamorphic origin according to the
results of 180. As a result, the hydrothermal solutions forming the barite mineralization reached to the zone after they
were sequenced in the Malatya Metamorphics along fracture, cracks and fault zones in the region.

Keywords: Buyukkizilcik, barite, hydrothermal, fluid inclusion, isotope geochemistry
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]Hakkari bélgesindeki Zn-Pb Yataklarinin iz Element ve Durayl Kikiirt izotopu
Jeokimyasi
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(nurullah@istanbul.edu.tr)

Hakkari boélgesi Zn-Pb yataklari, Arap Platformu’nun Paleozoyik-Mesozoyik yasli (Permiyen, Triyas ve Jura) karbnatlari
icerisinde gelismistir. En 6nemli yataklar Karakaya, Meskantepe ve Uziimci yataklar olup Orta-Ust Triyas - Jura yash
karbonatlar icerisinde strata-bound ve stratiform seklinde, biribirine paralel cevher zonlari seklinde gelismistir.

Cevherlesmeler yerli yerinde oksitlenerek oksidli-karbonatl Zn-Pb cevhere déntsmustir. Bu oksitli-karbonatli cevher
baslica simitsonit, hemimorfit, (hidro)zinkit, serlzit, gotit, lepidokrozit, siderit, limonit ve anglezit ile az barit, galenit,
sfalerit ve pirit icermektedir. Bazi oksitli-karbonatli cevher zonlari, oksitlenmeden korunmus ilksel sulfirli cevher
mercek ve seviyeleri icermektedir. Bu ilksel sulfiirli cevherler sferoidal ve kolloform-bantli doku gosteren
pirit/markazit, sfalerit ve galenit mineralleri ile kuvars, kalsit ve dolomit gangi icermektedir.

Ekonomik olarak isletilen oksitli-karbonatli cevher zonlari ortalama %22 Zn, %5 Pb, %24 Fe ve %0.6 Ba icermektedir. Bu
tip cevherler ayni zamanda ortalama %0.4 As, %0.1 Cd, %0.56 Mn, 302 ppm Mo, 155 ppm Sr, 301 ppm T, 114 ppm Sb
ve 35 ppm Hg gibi oldukga ylksek iz element icerigine sahiptir. Hakkari bolgesindeki yataklara ait stlfirli minerallerin
(sfalerit, pirit, galenit) 634Scpr degerleri %o -3.43 ile %o 8.78 arasinda (ortalama %o 1.74) degismektedir. Bu sekilde dar
bir aralikta dagilim gosteren &3*Scpr degerleri ve olusan blylk cevher hacmi sulfir agisindan biyik ve homojen bir
kaynaga isaret etmektedir. Her ne kadar sifira yakin dar bir araliktaki 63*Scpr degerleri magmatik bir kaynagi isaret etse
de boélgede magmatizmanin olmamasindan dolayi bu olasilik ihmal edilmistir. Cevher-yan kaya iliskileri, cevher i¢ yapisi
ve iz element icerigi Hakkari Zn-Pb yataklarinin Orta-Ust Triyas-Jura déneminde olusmus SEDEX tipi bir yatak oldugunu
gostermektedir.

Anahtar Kelimeler: Zn-Pb yatag, iz element, kiikirt izotopu, SEDEX tipi, Hakkari
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Trace Element and Stable Sulpur Isotope Geochemistry of the Hakkari Region
Zn-Pb Deposits
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1Leeds University, Leeds, UK
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The Hakkari region Zn-Pb deposits occurred in the Palaeozoic-Mesozoic (Permian, Triassic, Jurassic) carbonates of the
Arabian Platform. The most important deposits are Karakaya, Meskantepe and Uziimcii deposits and developed as
strata-bound and stratiform parallel ore zones in Middle-Upper Triassic-Jurassic carbonates.

The ores are oxidized in-situ and converted into oxide-carbonate Zn-Pb ore. This oxide-carbonate ore mainly contains
smithsonite, hemimorphite, (hydro) zincite, cerussite, goethite, lepidocrocite, siderite, limonite and anglesite with less
barite, galena, sphalerite and pyrite. Some oxide-carbonate ore zones include primary sulphidic ore lenses and levels
that are preserved from oxidation. These primary sulphidic ores composed of spheroidal and colloform-banded
pyrite/marcasite, sphalerite and galena minerals with quartz, calcite and dolomite gangue. The economically minable
oxide-carbonate ore zones contain on average 22% Zn, 5% Pb, 24% Fe and 0.6% Ba. This type of ore also has very high
trace element contents such as 0.4% As, 0.1% Cd, 0.56% Mn, 302 ppm Mo, 155 ppm Sr, 301 ppm TlI, 114 ppm Sb and
35 ppm Hg on average. The 63*Scpr values of sulphide minerals (sphalerite, galena and pyrite) of Hakkari region
deposits vary between -3.43 %o and 8.7 %o (average 1.74 %o). These &3*Scpr values, which are distributed in a narrow
range and large volume of ore indicate a large and homogeneous source of sulphur. Although &34Scpr values in a
narrow range close to zero indicate a possible magmatic source, the absence of magmatism in the region excludes this
possibility. Ore-wall rock relationships, internal structures of ore and trace element content indicate that the Hakkari
region Zn-Pb deposits are SEDEX-type formed during Middle-Upper Triassic-Jurassic period.

Keywords: Zn-Pb depsoit, trace element, sulphur isotope, SEDEX-type, Hakkari
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Bitlis Barit Yataklarinin Mineralojik ve Jeokimyasal Ozellikleri, Dogu Toroslar,
Tarkiye

Oya Cengiz

Stleyman Demirel Universitesi, Isparta, Tirkiye
(oyacengiz@sdu.edu.tr)

Calisma alani, Bitlis-Zagros Sttur zonundaki KB-GD uzanimli Bitlis Masifinin (Dogu Toroslar) kuzeyinde yer almaktadir. Bu
galismanin amaci, ekonomik 6neme sahip olan barit yataklarinin mineralojik ve jeokimyasal &zelliklerini belirlemektir.
Barit cevherlesmesi Bitlis ilinin kuzeydogusundaki Killlce, Pertiik, Haginan, Kamurangazi ve Isikli lokasyonlarinda yer alir.
Bazl lokasyonlar saf barit igerirken, bazilari da sulfidli (galen, kalkopirit, pirit) mineraller bakimindan zengindir. Cevher,
klorit-serizit sist, dolomit, kalksist ve kiregtasi iceren Devoniyen yasli Meydan Formasyonu ve kloritoid sist arakatkili
kristalize kiregtasi kapsayan Permiyen yash Cirrik kirectasi icerisinde damar, mercek ve stratiform sekillerinde bulunur.
Cevherlesme genellikle KD-GB ve daha az olarak da K-G yonli kirik zonlarini ve litolojik birimlerin dokanak sinirlarini
izlemektedir.

Cevherlesmenin sist ve kalksist yankayaglarinda baglica silislesme, limonitlesme ve daha az olarak da killesmeden olusan
alterasyon zonlari gozlenmektedir. Alterasyon minerallerini kuvars, limonit, gotit, alunit, kaolinit ve illit-smektit-serizit
olusturmaktadir. Barit cevherlesmesinin mineral birligi galen, kalkopirit, pirit, malakit, azurit, hematit, limonit, kalsit,
kuvars, dolomit, siderit, muskovit, serizit ve klorit icerir.

Saf barit numunelerinin Ba ve Sr konsantrasyonu sirasiyla % 57.62'den 58.78'ye ve % 0.70’den 2.3’ye siralanmaktadir.
Sulfidli barit numuneleri % 49-58.79 Ba, % 0.67-1.29 Sr, % 0.24-1 Pb, 147-556 ppm Cu igerir. Alterasyon numunelerinin
bazilari silis bakimindan zengin (% 77-82 SiO,), bazilari da demir bakimindan zengin (% 42.70-64 Fe,0s) iceriklere sahiptir.
Demir alterasyonuna sahip bazi numuneler yiksek Pb (% 0.39) ve Cu (% 0.31) icerikleri sunmaktadir. Silis alterasyonuna
sahip bazi numuneler de % 1 Pb konsantrasyonu gosterir. Barit cevherlesmesinin epijenetik yerlesimi, mineral parajenezi,
yan kayag alterasyonlari ve iz element igeriklerine dayanarak calisma sahasindaki cevherlesmenin hidrotermal bir kokene
sahip oldugu disinilmektedir.

Anahtar Kelimeler: Bitlis Masifi, barit, yankayac alterasyonu, mineraloji, iz elementler
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Province from Eastern Taurus, Turkey

Oya Cengiz
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The study area is located in the north part of the Bitlis Massif of the NW-SE direction in Bitlis-Zagros Sutur zone,
Eastern Taurus. The purpose of this study is to determine the mineralogical and geochemical characteristics of the
barite deposits which have an economic significance. Barite mineralization is situated in Killlce, Pertuk, Hacinan,
Kamurangazi and Isikli localities from the north-east of Bitlis province. Some locations contain pure barite, whereas
others are rich in sulphide minerals including galena, chalcopyrite, and pyrite. Mineralization has been observed as
veins, lenses and stratiform forms in the Devonian aged Meydan Formation containing chlorite-sericite schist,
dolomite, calcschist and limestone and the Permian Cirrik limestone containing crystallized limestone with
intercalated to chloritied-schist. The mineralization generally follows the fracture zones of NE-SW trending and lesser
N-S direction and the contact boundaries of the lithological units.

Alteration zones, which have mainly silicification, limonitization and less clayey minerals, are observed in the schist
and calcschist host rocks of the ore mineralization. Alteration minerals are quartz, limonite, goethite, alunite, kaolinite
and illite-smectite-sericite. Mineral assemblage of the barite mineralization contains galena, chalcopyrite, pyrite,
malachite, azurite, hematite, limonite, calcite, quartz, dolomite, siderite, muscovite, sericite, and chlorite.

Ba and Sr concentrations of pure barite samples ranged from 57.62 to 58.78 wt% and from 0.70 to 2.3 wt%,
respectively. Sulphide barite samples contain 49.00-58.79wt% Ba, 0.67-1.29 wt% Sr, 0.24-1 % Pb, 147-556 ppm Cu.
Some of the alteration samples have silica-rich (77-82 wt% SiO,) values and some have iron-rich (42.70-64 wt% Fe,03)
contents. Some samples of iron alteration have high Pb (0.39 %) and Cu (0.31 %) contents. Some samples of silica
alteration also show a concentration of 1 % Pb. Based on the epigenetic character, mineral paragenesis, host rock
alterations and trace element contents of the barite mineralization it is thought that the barite mineralization has a
hydrothermal origin.

Keywords: Bitlis Massif, barite, alteration of host rocks, mineralogy, trace elements
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Bizmisen (Erzincan, Turkiye) Skarn-tipi Demir Yataginin Kéken ve Yasi: Durayl
ve Radyojenik izotop Jeokimyasi Verileri

Omer Bozkaya?, Giilcan Bozkaya?, Hiiseyin Yilmaz?, David A. Banks?, Adrian J. Boyce?

Ipamukkale Universitesi, Jeoloji Mihendisligi Bolimd, Denizli, Turkiye

2Cumhuriyet Universitesi, Jeofizik Mithendisligi Blimi, Sivas, Tiirkiye

3School of Earth and Environment, University of Leeds, Leeds, ingiltere

4Scottish Universities Environmental Research Centre, East Kilbride, ingiltere
(obozkaya@pau.edu.tr)

Bizmisen (Erzincan) skarn-tipi demir yatagi ic-Dogu Tirkiye’de isletilen dnemli madenlerinden birisidir. Blgede Eosen
yasli pliitonik kayaclar (diyorit, kuvars diyorit) Triyas-Kretase yash karbonat kayaclar ile Ust Kretase yasli ofiyolitik
kayaclar igerisine sokulum yaparak demir cevherlesmesi ile skarn ve arjilik alterasyonlara neden olmustur. Bu
calismada skarn ve arjilik alterasyonlari temsil eden minerallerin durayli ve radyojenik izotop jeokimyasi verileri
yardimiyla cevher olusturucu sivilarin kdken ve alterasyon yasinin belirlenmesi amaglanmistir. Bu kapsamda kalsitlerde
683Cpps Ve 6¥Osmow; pirit ve kalkopiritlerde 63*Scpr, kuvars ve icerdigi kapanimlarda 6Osyow ve 6Dswvow, kil
minerallerinde (simektit, kaolinit ve ara tabakali illit-simektit/I-S) &180smow, O©Dsvow Ve “9Ar/3°Ar analizleri
gerceklestirilmistir.

Endoskarn zonuna ait kalsitlerin 6%3Cppg degerleri %0-3.00 ve 0.22 arasinda degismekte ve §80swow Vverileriyle birlikte
degerlendirildiginde magmatik sivilarla dengede skarn tipi bir olusumu isaret etmektedir. Pirit ve kalkopiritlerin 634Scpr
degerleri (%01.4-6.4) benzer bicimde kukurttin timuyle magmatik (plGtonik) ¢ozeltilerden tiredigini gdstermektedir.
Kil minerallerinin durayl izotop jeokimyasi verileri (§0smow=%013.1-20.4, §Dsmow=%0-50 ila -83 arasinda) smektitler
icin dustk dereceli arjilik zon (stperjen), I-S ve kaolinit icin yuksek dereceli arjilik zon (hipojen) kosullarini
yansitmaktadir. Kuvarslarin 6®0smow degerleri (%013.1-20.4), kuvars icerisindeki sivi kapanimlarin 8§Dsyow degerleri
(%o-44 ila -52 arasinda) ile birlikte degerlendirildiginde kil minerallerinden daha ylksek sicakliklara sahip hipojen ortam
kosullarini yansitmaktadir. Kuvars ve kil minerallerinin mineral-su izotopsal ayrimlasmasi verileri hidrotermal
¢ozeltilerin baslica magmatik sudan tiredigini gostermistir. |-S ve illitlerin 40Ar/3%Ar yas verileri (25.5-37.5 My), arjilik
alterasyonun Ust Eosen’de pliitonik sokulumdan (en gen¢ 42.1 My) veya skarn gelisiminden yaklasik 5 My sonra
basladigini ve Ust Oligosen’e kadar yaklasik 12 My siirdiigiinii isaret etmektedir.

Anahtar Kelimeler: Bizmisen, demir cevherlesmesi, skarn, arjilik alterasyon, izotop jeokimyasi
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The Origin and Age of the Bizmisen Fe-skarn Deposit (Erzincan, Turkey):
Stable and Radiogenic Isotope Data

Omer Bozkaya?, Giilcan Bozkaya?, Hiiseyin Yilmaz?, David A. Banks?, Adrian J. Boyce?

Ipamukkale Universitesi, Jeoloji Milhendisligi Blimdi, Denizli, Turkey
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(obozkaya@pau.edu.tr)

The Bizmisen skarn-type iron deposit is one of the important operating mines in East-Central Turkey. Eocene plutonic
rocks (diorite, quartz diorite) that were intruded into Triassic-Cretaceous carbonates and Late Cretaceous ophiolites
produced the iron mineralization, skarns and argillic alterations in this region. This study determined the origin and
age of ore-forming fluids from stable and radiogenic isotope data. §3Cppg and 680smow Were determined in calcite;
634Scpr in pyrite and chalcopyrite; §80smow and 6Dsmow in quartz and fluid inclusions; §180smow, 6Dsmow and 4°Ar/3Ar
in clay minerals (smectite, kaolinite and mixed-layered illite-smectite/I-S).

813Cppg Of calcites in the endoskarn zone varies between -3.00 and 0.22 %0 and when combined with §80suow data
indicates an equilibrium with magmatic fluids related to skarn formation. 63*Scpr values (1.4—6.4%o) of pyrites and
chalcopyrites similarly indicate sulphur originated from magmatic (plutonic) fluids. Stable isotopes of clay minerals
(6"80smow=13.1-20.4 %o, 6Dsmow=-50 to -83%o) reflect conditions in the low-grade argillic zone (supergene) for
smectites, high-grade argillic zone (hypogene) for kaolinite and I-S. §*0smow (13.1-20.4%.) of quartz and 6Dswow (-44
to -52%o) of fluids inclusions relate to higher temperature hypogene conditions than those of clay minerals. Mineral-
water isotopic fractionation data of quartz and clay minerals show that hydrothermal fluids were dominated by
magmatic water. The “40Ar/3%Ar age (25.5-37.5 Ma) of I-S and illites indicate that argillic alteration started in the Late
Eocene, aproximately 5 My after plutonic intrusion (youngest 42.1 My) or skarn development, and continued to the
latest Oligocene, a duration of approximately 12 Ma.

Keywords: Bizmisen, iron mineralization, skarn, argillic alteration, isotope geochemistry
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]Geochronology of Magmatism and Metallogeny of Turkey: Endowed Terranes
in the Tethyan Metallogenic Belt

Ozcan Yigit

Department of Geological Engineering, Canakkale Onsekiz Mart University, Canakkale 17020, Turkey
(ozcanyigit@hotmail.com)

Many continental fragments called terranes have combined to form the present landmass of Turkey. Separated by
oceans during most of the Phanerozoic, these broken terranes formed a single landmass in the late Cenozoic.
Cadomian/Pan-African, Caledonian, Variscan (=Hercynian), Cimmerian/Paleotethyan and Alpine/Neotethyan orogenic
events, as well as the active Aegean (=Hellenic) subduction system, have shaped the land of Turkey.

Turkey has experienced magmatism since the Neo-Proterozoic to Present times that has been radiometrically dated.
Based on the geochemistry of the causative intrusions of the porphyry and related deposits and prospects, Late
Cretaceous porphyry systems are associated with typical arc-related calc-alkaline magmatism. However, Eocene to
Early Miocene systems are related to magmas that are similar to arc-magmas but were affected by crustal
contamination in collisional to postcollisional tectonic settings. Late Miocene porphyry systems are associated with
alkaline magmas.

Using the author’s comprehensive GIS database, three east-trending metallogenic belts, namely Pontides
Metallogenic Belt (PMB), Anatolian Metallogenic Belt (AMB), and Border Folds Metallogenic Belt (BFMB), were
defined based on geochronology of ore forming systems. PMB contains two major pulses of fertile magmatism and
porphyry Cu-MozAu and related skarn and epithermal mineralization in Late Cretaceous and Eocene times. Triassic to
Lower Jurassic magmatism associated Cyprus-style and Besshi-style VMS deposits are unique to Central Pontides and
Late Cretaceous Kuroko-style VMS deposits are unique to Eastern Pontides within the PMB. AMB contains at least 4
major phases of productive magmatism and porphyry/epithermal mineralization in Late Cretaceous, Eocene,
Oligocene and Miocene times. Eocene and mid-Miocene magmatism forms world-class and giant porphyry Au
deposits, Copler and Kisladag respectively. BFMB contains Cyprus-style VMS deposits and prospects related to Late
Cretaceous and Eocene magmatism. Late Cretaceous magmatism forms porphyry Cu-Mo mineralization in the BFMB.

Keywords: Geochronology, magmatism, Tethyan metallogeny, mineral exploration
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Porphyry and Epithermal Deposits in Greece: A Review and New Discoveries
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2Faculty of Geology, Aristotle University of Thessaloniki, Greece
3Department of Geological and Atmospheric Sciences, lowa State University, USA
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(voudouris@geol.uoa.gr)

Greece hosts a broad variety of magmatic-hydrothermal ore deposits with porphyry- and epithermal styles playing a
major role to the total gold endowment of the country. They are mainly clustered in two areas, the Rhodope- and
Attico-Cycladic massifs, and were formed from about 33 Ma to the Pleistocene, as a result of back-arc extension in the
Aegean Sea, metamorphic core complex formation, and contemporaneous post-collisional and arc magmatism. In the
W. Rhodope massif, porphyry Cu-Au deposits include Skouries, Fisoka, Tsikara in the Chalkidiki area, and Vathi and
Gerakario in the Kilkis area. Causative intrusives are Oligocene to Miocene granodiorites to monzonites. Mineralization
is associated with potassic alteration of the intrusives and by Au and PGE enrichment. An epithermal overprint is very
weak or lacking. In the E. Rhodope Massif and the NE Aegean islands of Limnos and Lesvos, porphyry deposits occur at
Pagoni Rachi, Maronia, Sapes, Myli, Melitena (W. Thrace), at Fakos, Sardes, Kaspakas (Limnos) and at Stypsi (Lesvos).
Mineralization is associated with Oligocene to Miocene subvolcanics of calc-alkaline to shoshonitic affinity. A common
feature of these deposits is their very shallow depth of emplacement, the presence of sodic-(potassic-calcic) alteration
in the core of the systems, their low Cu content, an extreme Re-enrichment, the multistage introduction of gold, the
presence of banded quartz veinlets, and the local presence of tourmaline, thus sharing similarities to porphyry gold-
only systems. New discoveries of porphyry-style mineralization at King Arthur, St Philippos and Esymi-Leptokarya, may
increase the gold potential in W. Thrace. HS-IS epithermal Au-Ag- polymetallic deposits overprint and/or occur
laterally from porphyry-style mineralization, where they are spatially associated with lithocaps of advanced argillic
alteration. HS-IS Au-Ag epithermal mineralization at Perama Hill, Mavrokoryfi and Pefka in W. Thrace and at
Pterounda, Mesotopos and Megala Therma in Lesvos Island, is controlled by steeply-dipping extensional faults within
volcanic rocks, without any obvious genetic relationship to spatially-related porphyry-style mineralization. Polymetallic
epithermal deposits and prospects contain critical and energy critical metals (e.g. Te, Se, Bi, Sb, In, Ge and Ga), which
may be considered as by-products for future exploitation.

In the Attico-Cycladic area, porphyry Mo-W mineralization occurs as sheeted quartz veins and stockworks cutting a
potassic- to sericitic-altered Miocene granodiorite stock in the Lavrion district. Bonanza grade Au- and/or Ag-rich veins
with epithermal affinities crosscut metamorphic rocks at Lavrion, and at Syros, Tinos, Antiparos and Anafi Islands.
Milos Island, is characterized by shallow submarine volcanic-hosted IS-HS epithermal Au-Ag-Te and base metal
deposits. Sb-As-Ag-Au deposits at Chios, Samos and Kos Islands in the eastern Aegean Sea, indicate the potential for
Carlin-style mineralization in Greece. Several factors are considered to have played a role of the metal endowment in
the Aegean porphyry-epithermal systems: magma fertility in source regions, depth of emplacement of causative
intrusive, relative contribution of mantle vs crustal material, oxidation state of magma, and physico-chemical fluid
conditions at the site of ore deposition.

Keywords: Porphyry, epithermal, precious and critical metals, Greece
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]Darlderesi (Balya-Balikesir) Pb-Zn+(Au-Ag) Yataginin Jeolojisi ve Jeokimyasi
Sercan Bozan', Tolga Oyman?

'Esan Eczacibasi Balya Kursun-Cinko isletmesi 10100 Balya, Balikesir, Tirkiye

2Dokuz Eylil Universitesi, Jeoloji Miihendisligi B6limii, Tinaztepe Kampiisii, Buca, izmir, Tirkiye
(sercan.bozan@eczacibasi.com.tr)
Darideresi Pb-Zn+(Au-Ag) Yatagl Biga Yarimadasi’'nin giineydogusunda ve Balikesir ilinin 45 km KB’sinda yer almaktadir.
Calisma alanindaki Pb-Zn olusumlari, temel kayag olarak bilinen Triyas yash Karakaya Formasyonu’na ait gamurtasl,
silttasi-kumtasi ve konglomera birimlerinden olusur. Temel kayaclar, Oligo-Miyosen yasl Doyuran Volkanitleri (dasidik
bilesimli tif ve piroklastikler) ile Ust Miyosen yasl Hallaglar Volkanitleri (andezit bilesimli kayaclar ve aglomeralar)
tarafindan kesilir ve ortalurler.

Darideresi cevherlesmeleri, egim atiml normal fay karekterinde olan Balya Fayi ve bu fayin at kuyrugu (horse tailing)
yapisindaki segmentleri (K40°D/50°KB) boyunca gelisen yapisal kontrolli cevherlesmelerdir. Cevher parajenezinde
galen, sfalerit, pirit, markazit, kalkopirit, arsenopirit, jeokronit ve ferrokesterit mineralleri saptanmistir. Bu silfid
minerallerinin olusum sirasi erken evreden geg evreye dogru pirit, arsenopirit, sfalerit I, galen, kalkopirit, sfalerit Il ve
markasit seklinde belirlenmistir. Yaygin gang mineralleri eksoskarn zonunda gorllen epidot, kuvars (Kuvars-l) ve
kalsitten ibarettir (Kalsit-I ve Il). Yaklasik 40 km?¥lik alanda sistematik olarak alinan 823 adet toprak numunelerine ait
jeokimyasal analizlerden; Pb ile Ag, Te ile Zn, Zn ile S ve Cd, Au, ile Bi ve Sn elementleri arasinda pozitif korelasyonun
oldugu tespit edilmistir. Darideresi cevherlesmesini temsil eden 21 adet karotlu sondajlardan alinan 3270 adet
numuneye ait jeokimyasal analizlerden elde edilen sonuglar ise; Pb ile Zn-Ag-As-Sn-Au, Zn ile Pb-Ta-Ti-Ag-Cd, Au ile Sn-
Ag-Cd-As-Pb, Ag ile Sn-Au-Pb-Zn-As, Be ile Ti elemetleri arasinda pozitif korelasyonun oldugunu gostermektedir. Kalsit,
sfalerit ve kuvars minerallerinden elde edilen homojenlesme sicakliklarina gore ana cevherlesme ve iliskili gang
minerallerinin  260-340°C araliginda kristallendigini gostermektedir. Cevherlesmede etkin olan c¢ozeltilerin
tuzlulugunun ise %9.2-11.5 arasinda degisen NaCl esdegerlerine karsilik geldigi saptanmistir. Cevher-alterasyon-
yankayag iliskileri, alterasyon zonlarina ait mineral topluluklari, alterasyon zonlarinin zamansal-mekansal dagilimi ve
sivi kapanimina ait ilksel veriler Darideresi Pb-Zn cevherlesmesinin dusik-ortag sllfidasyon bir epitermal sistemi
oldugunu gostermektedir.

Anahtar Kelimeler: Pb-Zn yatagi, epitermal, sivi kapanimi, Biga Yarimadasi, Balya Fayi, Darideresi
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(sercan.bozan@eczacibasi.com.tr)

Darideresi Pb-Zn+ (Au-Ag) deposit is located at southeastern Biga Peninsula, which is situated 45 km NW of Balikesir.
Pb-Zn occurances in the study area in the basement rock also known as. Triassic aged Karakaya Formation which is
consisting of mudstone, siltstone-sandstone and conglomerate units. The basement rocks are being unconformably
cut and overlain by Oligo-Miocene aged Doyuran Volcanics (dacidic composition tuff and pyroclastic) and Upper
Miocene Andesites Hallaglar Volcanics (andesitic composition rocks and agglomerates).

Pb-Zn mineralization is structurally controlled by NE-SW segments (N40°E/50°NW) as horse tailings of oblique slip
Balya Fault. Galena, sphalerite, pyrite, chalcopyrite, arsenopyrite, geocronite, ferrokesterite and hematite are the
most widespread minerals in ore zones. From early stage to late stage, formation sequence of these sulfide minerals
can be summarized as pyrite, arsenopyrite, sphalerite |, galena, chalcopyrite, sphalerite Il and marcasite. Epidote,
quartz and calcite are the main gangue minerals in association with the ore minerals. Positive correlations between
Pb-Ag, Te-Zn, Zn-S, Cd-Au and Bi and Sn were determined in systematically collected 823 soil samples at about 40 km?
of the prospect area. Geochemical results of 3270 samples from 21 diamond drilling representing Darideresi
mineralization indicate positive correlation between Pb and Zn-Ag-As-Sn-Au-Zn and Pb-Ta-Ti-Ag-Cd-Zn and Sn-Ag-Cd-
As-Pb Zn and Pb-Ta-Ti-Ag-Cd-Ag and Sn-Au-Pb-Zn-As, Be and Ti elements. Fluid inclusion assemblages in calcite,
sphalerite and quartz yielded Th between 260°C to 340°C with salinities between 9.2 and 11.5 wt.% NaCl equivalent.
Ore-alteration-wall rock relations, mineral assemblages of the alteration zones, the temporal and spatial distribution
of the alteration zones and fluid inclusion data point out a low to intermediate sulfidation epithermal system for
Darideresi Pb-Zn Deposit.

Keywords: Biga Peninsula, Balya Fault, Darideresi Pb-Zn deposit, skarn, epithermal, fluid inclusion
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Geology, Alteration and Sulfur Isotope Studies
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Department of Earth Sciences, Science and Research Branch, Islamic Azad University, Tehran, Iran
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(rahnamazohreh@gmail.com)

The Masjeddaghi porphyry Cu-Au deposit has been located in north-western Iran. The lithological units in the area are
Eocene dioritic subvolcanics that intruded into older sedimentary and volcanic rocks. These are high-K, calc-alkaline,
meta-aluminous in geochemical characteristics. The mineralization is most closely related to diorite porphyry
intrusions that occurs as veinlets-veins, stockworks and disseminated grains within these intrusions. Hydrothermal
alterations are consists of potassic, propylitic and chloritic assemblages. The potassic alteration is widespread and
contains K-feldspar and secondary biotite, magnetite and quartz-sulfide veinlets (mostly A type). This alteration zone
has played a significant role in the mineralization of Cu and other elements. All these alterations were formed in
relation to the evolution of the hydrothermal system and porphyry mineralization. The main ore minerals are
chalcopyrite and pyrite, with minor bornite, tetrahedrite, chalcocite and molybdenite. In this contribution we will
present alteration, mineralization and stable sulfur isotope data on this ore deposit.

Studies on twelve samples showed &34S values of sulfide minerals (chalcopyrite and pyrite) showed their ranges from -
2.6 to +3.1%o0 (mean of 0.32%o) that these isotopic compositions strongly suggest a magmatic source for the sulfur at
Masjeddaghi porphyry system. With combination of isotopic sulfur data with geological and hydrothermal alteration
studies, we obtained physico-chemical evolutions and the origin of ore forming fluids in this ore deposit.

Keywords: Cu-Au porphyry deposit, stable isotope sulfur, hydrothermal alteration, Masjeddaghi, Iran
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Cobanisa Koy (Isparta) HNTE-Nb-Th Zenginlesmeleri (GB, Tirkiye)
Ali Tugcan Unlier, Murat Budakoglu, Zeynep Déner, M. Sezai Kirikoglu

istanbul Teknik Universitesi, Maden Fakilltesi, Jeoloji Mihendisligi B&limd, istanbul, Tiirkiye
(unluera@itu.edu.tr)

Bu calismada, Cobanisa koylnde (Isparta, Turkiye) yer alan altere tuflerdeki HNTE-Ti-Nb zenginlesmeleri incelenmektedir.
Bolgedeki piroklastik ¢cokellerin Golciik volkanindan kaynaklandigi disindlmektedir. Bu volkan, carpisma sonrasi gelisen,
Afyon-Isparta (GB Turkiye) potasik volkanik provensinin ¢nemli 6érneklerinden biridir. Okyanusal kabugun ve litosferik
mantonun kismi ergimesi K, Na, Ba ve Sr elementleri bakimindan zengin potasik-ultrapotasik magmanin olusumuna
neden olmaktadir. Bu magmadan HNTE ve Nb-Ti iceren minerallerin kristallenmesi, Golctk volkaniklerinin HNTE
bakimindan zengin bir karakter sahip olmasini saglamistir. Gélctk volkani kalderasinda gozlemlenen ektruzif kayaglar,
birkac erlptif safhada olusan trakiandezitler, ojit-trakitler, porfiri trakitler ve tefrifonolit dayklaridir. Son ertptif safha
ultrapotasik karakterli tefrifonolit dayklarinin olusmasina ve bunun yanisira volkanin eteklerinden calisma alanina dogru
ilerleyen piroklastik akmalara neden olmustur. Calisma alanindan toplanan numunelerin jeokimyasal analizleri, La (170-
300 ppm), Ce (300-630 ppm), Nd (130-175 ppm) gibi HNTE icin yiiksek degerler géstermektedir. Orneklerin INTE icerikleri
800-1400 ppm'dir. Nb (~50 ppm) ve Th (~55 ppm) elementleri de kayda deger miktarda zenginlesmistir. Jeokimyasal
verilere ek olarak, elek analizi sonucunda NTE varliginin 125 mikron elek c¢apinin altinda %17 artis gosterdigi
gbzlenmektedir.

Bu sonuglar, NTE, Th ve Nb zenginlesmesinin La-Ce-Nd iceren minerallerin varligi ile iliskili olduguna isaret etmektedir.
NTE iceren mineralleri ortaya c¢ikarmak igin yapilacak arastirmalar, cevher zenginlestirme calismalari ile birlikte
yurGtulecektir.

Anahtar Kelimeler: Nadir toprak elementleri (NTE), piroklastik cokeller, Cobanisa, Isparta, glineybati Tirkiye

Bu calisma icin finansal destek Turkiye Bilimsel ve Teknolojik Arastirma Kurumu tarafindan saglanmistir, Proje No:
114Y646.
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]LREE-Nb-Th Enrichments of Cobanisa Village, Isparta (SW, Turkey)

Ali Tugcan Unlier, Murat Budakoglu, Zeynep Déner, M. Sezai Kirikoglu

istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi B&limd, istanbul, Turkey
(unluera@itu.edu.tr)

In this study, we investigate the potential in-stu enrichments of LREE-Ti-Nb in altered tuffs located at Cobanisa village
of Isparta, SW Turkey. The pyroclastic deposits in the region are thought to be originated from the Goélcik volcano,
one of the most significant examples of the post collisional, Afyon-Isparta potassic volcanic province in southwestern
Turkey. Partial melting of oceanic crust and lithospheric mantle causes the formation of K, Na, Ba and Sr rich potassic-
ultrapotassic magma. The crystallization of REE and Nb-Ti bearing minerals from such magma, resulted the LREE
enrichment in Golctk volcanics. Extrusive rocks of Golcik are mainly trachyandesites, augite trachytes, porphyry
trachytes and tephriphonolite dikes which are formed in various eruptive cycles. The last eruptive cycle caused the
formation of ultrapotassic tephriphonolite dikes and pyroclastic flows which moves across the flanks of the volcano
towards to the study field. Geochemical analyzes of the samples from the study area indicates high values for the LREE
elements such as La (170-300 ppm), Ce (300-630 ppm), Nd (130-175 ppm). The ZREE content of samples are 800-1400
ppm. Significant amounts of Nb (~50 ppm) and Th (~55 ppm) are also enriched. In addition to geochemical data, as a
result of the sieving analysis conducted, it is observed that REE enrichment increased by 17% under 125 microns.

These results point out that the main REE-Th and Nb enrichment are associated with the presence of La-Ce-Nd bearing
minerals. The investigations to find REE bearing minerals will be conducted in conjunction with ore enrichment
studies.

Keywords: Rare earth elements (REE), pyroclastic deposits, Cobanisa, Isparta, Southwest Turkey
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%saél Gine'deki Boksit Yataklarin Mineralojisi ve Jeokimyasi (Bati Afrika)

Moussa Sidibe, M. Glirhan Yalgin

Akdeniz Universitesi, Jeoloji Mihendisligi B6limii, 07058 Antalya, Turkiye
(gurhanyalcin@akdeniz.edu.tr)

Onceki arastirmalar, Debele ve Balaya platolarinda lateritik (in-situ) ve sedimanter (yeniden islenmis) boksitler olmak
lzere iki tip boksit olusumlarindan bahseder. Sedimanter boksitler kirintili 6zellik gbstermelerine ragmen, cevresindeki
formasyonlarla olan kdkensel iliskisi halen tartisiimaktadir. Dolayisiyla bu ¢alismada, Balaya ve Debele platolarinin ana
kayaclarini ve olusumlarini belirlemek igin farkli tip boksitler Gzerine petrografik, mineralojik ve jeokimyasal
incelemeler gergeklestirmistir.

Petrografik incelemeler ile birlikte mineralojik ve jeokimyasal analizler, lateritik ve sedimanter boksit yataklarinin her
ikisinin de benzer 0Ozelliklere sahip oldugunu gdstermektedir. Boksitteki jipsit, gotit ve aliminyumlu gotit esas
mineraleri, anataz, rutil, diaspor ve kaolinit minér mineralleri; zirkon ve klastik kuvars ise aksesuvar minerallerdir.
Jeokimyasal analizler, boksit cevherlerindeki esas kimyasal bilesenlerin Al203, SiO2, Fe203 ve TiO2 oldugunu
gostermektedir. Jeokimyasal incelemeler, ayrisma streci boyunca Ti, Cr, Ga, Nb, Th, V, Zr, Y ve NTE'lerin zenginlestigini,
Sm ve Tb'nin yani sira Si, alkaliler ve toprak alkali metallerin fakirlestigini gostermistir. Boksit cevherlerinin dokusal
ozellikleri, ayrismanin jeokimyasal gostergeleri, durayli elementlerin oranlari ile lateritik ve sedimenter boksitlerin NTE
paternleri, Telimele Dizilimili'nin Siliriyen formasyonlari ile jenetik bir iliskiye sahip olduklarini ortaya koymustur. Bu
kdkensel iliski, sedimanter boksitlerin gevresindeki lateritik boksitlerden meydana geldigini gdstermektedir.

Anahtar Kelimeler: Lateritik boksit, mineraloji, jeokimya, ana kayag, cevher olusturan siireg
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Mineralogy and Geochemistry of Bauxite Deposits in Maritime Guinea (West
Africa)

Moussa Sidibe, M. Glirhan Yalgin

Akdeniz Universitesi, Jeoloji Mihendisligi B6limii, 07058 Antalya, Turkiye
(gurhanyalcin@akdeniz.edu.tr)

Previous investigations indicate two types of bauxites on Debele and Balaya plateaus: the lateritic bauxites (in-situ)
and the sedimentary bauxites (reworked). Although the detrital features of these sedimentary bauxites are well
demonstrated, their parental affinity, with their surrounding formations, is still in discussion. Thereby, in this study we
carried out petrographical, mineralogical and geochemical investigations on the different type of bauxites of Balaya
and Debele plateaus in order to determine their parent rocks and the processes of their occurrences.

Mineralogical and geochemical analyses along with the petrographical studies indicate that the mineralogy and the
geochemistry of both lateritic and sedimentary bauxites are similar. Gibbsite, goethite and aluminous goethite are the
major mineral components; anatase, rutile, diaspore and kaolinite are minor minerals, with zircon and clastic quartz as
accessory minerals in the bauxites. Geochemical data show that the main components in the bauxites ores are Al203,
Si02, Fe203, and TiO2. Geochemical studies show that Ti, Cr, Ga, Nb, Th, V, Zr, Y, and REEs were specifically enriched
while Si, alkalis and alkaline earth metals along with Sm and Thb were depleted during the weathering process. Textural
features of the bauxite ores, the geochemical paths of dismantlement, the immobile element ratios and the REE
patterns of the lateritic and sedimentary bauxites, and their bedrocks revealed that they have a genetic relationship
with the Silurian formations of Telimele Suite. This parental affinity show that the sedimentary bauxites derived
effectively from their surrounding lateritic bauxites.

Keywords: Lateritic bauxite, Mineralogy, Geochemistry, Parent rocks, Ore-forming process
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New Mineralogical Data and Geochemical Constraints on the Stypsi-Megala
Therma Porphyry-Epithermal Mineralization, Lesvos Island, Greece

Argyrios Periferakis®, Panagiotis Voudouris?, Vasilios Melfos?, Joanna Kolodziejczyk?, Constantinos
Mavrogonatos?!, Dimitrios Alfieris*
Faculty of Geology and Geoenvironment, National and Kapodistrian University of Athens, Greece
2Facutly of Geology, Aristotle University of Thessaloniki, Greece
3Department of Economic Geology, AGH University of Science and Technology, Krakow
“Kairi str. 6, 15126 Athens
(argieperif@geol.uoa.gr)
Lesvos Island comprises Lower Miocene, post-collisional volcanic to subvolcanic rocks with shoshonitic affinities overlying
a metamorphic basement. The Stypsi porphyry Cu-Mo-Au prospect is genetically related to microgranite porphyry, which
has intruded into trachyandesitic lavas of the Stypsi caldera. It comprises a stockwork of porphyry-style, black banded
quartz- and quartz-actinolite veinlets associated with Na-Ca alteration, and a sericite-carbonate overprint related to IS
epithermal quartz-carbonate veins. At higher topographic levels, a lithocap also hosts porphyry-style veinlets.
Molybdenite, magnetite, pyrite, chalcopyrite, sphalerite, galena, bismuthinite and fahlores, are the metallic minerals of
the porphyry mineralization. EPMA data indicate extremely high Re content (up to 1.92 wt.%) in molybdenite, and low to
moderate Fe contents (from 0.26 to 4.74 wt.%) in sphalerite. Fluid inclusion studies demonstrate coexistence of liquid-
and vapor-rich inclusions in association with NaCl-bearing inclusions in the veinlets, suggesting that boiling occurred
during the mineralization. Homogenization temperatures range between 344° and 510° C and salinities reach up to 44%
eq. NaCl. Bulk ore analyses revealed up to 843 ppm Cu, up to 76 ppm Mo, up to 0.5 ppm Au, up to 339 ppm Pb, up to 815
ppm Zn, up to 10 ppm Se, up to 4 ppm Te and Bi, and up to 23 ppm Sn. Quartz recrystallization from a silica gel is
evidenced by botryoidal textures within banded quartz veinlets, a feature already described from porphyry-Au deposits.
The late IS epithermal overprint, in the form of milky quartz-carbonate veins is controlled by NNE-trending faults, and
extends further northwards to Megala Therma epithermal deposit, where fluorite in the veins and Au-Ag-Te enrichment

occur.

Keywords: Lesvos Island, Stypsi-Megala Therma, porphyry-epithermal mineralization
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Geochemistry of Barout Aghaji orogenic Au deposit in the NW of Zanjan,
Sanandaj-Sirjan zone, Iran

Babak Asli, Mir Ali Asghar Mokhtari?

1Economic Geology, College of Science, Faculty of Geology, University of Tehran, Tehran, Iran
’Department of Geology, Faculty of Science, University of Zanjan, University Blvd., Zanjan, Iran
(Babakasli@ut.ac.ir)

The Barout Aghaji gold deposit is located approximately 90 km northwest of Zanjan in the Sanandaj-Sirjan zone of Iran.
The gold-quartz veins are hosted by Neoproterozoic amphibole schists and gneissic granites which have undergone two
deformations and folding events in ductile-brittle and brittle structural regimes respectively during a progressive regional
metamorphism. The gold mineralization is mainly hosted by quartz veins related to brittle deformation event as fault-fill
veins, sheeted-vein systems in extensional regime and within anticlinal hinges related to shear zones. They contain as
much as 3% sulfide minerals including pyrite, arsenian pyrite and minor chalcopyrite. These minerals are replaced by
goethite and malachite during supergene alteration. Hydrothermal alteration around the quartz veins consists of
silicification, sulfidation, and argillization.

The Au concentrations of rock chip samples from 19 trenches dug within the gneissic granite vary between 0.003 and 1.9
ppm, (87 samples with average Au= 0.16 ppm), and for the quartz veins vary between 0.005 and 1.1 ppm (35 samples
with average Au= 0.105 ppm). The Au show a positive correlation with Ag (0.470), Ba (0.375), Pb (0.596), and Zn (0.522),
and a negative correlation with Bi (-0.622), W (-0.154), and Se (-0.386) in gneissic granite samples. Also, it has a strong
positive correlation with Bi, Hg, Pb, Tl and W in quartz vein samples. The presence of As, Cu, Pb, Sb, and Zn anomalies can
be inferred from presence of arsenopyrite, arsenian pyrite, pyrite, and chalcopyrite, traces of galena and sphalerite, and
probably stibnite. Comparing the Barout Aghaji Au deposit with other similar gold deposits (Lady Bountiful and Jupiter)
show more similarity with orogenic gold deposits in terms of genesis and mineralization type.

Keywords: Au mineralization, geochemistry, orogenic gold deposit, Barout Aghaji, Sanandaj-Sirjan zone, Zanjan
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Kizildag ve Kemiklitepe Boksit Cevherlesmelerinde Nadir Toprak Elementlerinin
(NTE) Davranigi: ilksel Veriler

Bihter Hepvidinli, Nurullah Hanilgi

istanbul Universitesi Jeoloji Miihendisligi B&limd, istanbul, Tirkiye
(bihterhepvidinli@gmail.com)

Kizildag ve Kemiklitepe boksit (Ayranci-Karaman) cevherlesmeleri Bolkardag Boksit provensinde yer almaktadir. Namrun
Tektonik Dilimi igerisinde bulunan bu cevherlesmeler lateritik tipte olup ana cevher minerali diyaspordur. Boksitlesme,
Ust Triyas-Aaleniyen araliginda gelismistir. Bu siirecte Alt ve Ust Triyas’in seylleri ayrisarak boksitlesmistir. Boksitlerin
Gzerine Aaleniyen (Orta Jura) yash karbonatlar gelmektedir. Bolgede ekonomik olarak isletilen karstik tip yataklar
(Arpagukuru, Karatas, Camizalani, Baharpinari, Gerdekes, Kuglkkoras vb.) mevcuttur. Kizildag ve Kemiklitepe
cevherlesmeleri ise ekonomik dneme sahip degildir. Fakat bu cevherlesmelerde boksitin kaynak kayaci (protolit), saproliti
ve cevheri arasindaki yanal ve disey yénde gecisler sahada cok iyi bir sekilde gézlenmekte olup bdlgedeki boksitlesme
surecleri ve NTE'nin boksitlesme surecindeki davranislarini anlamak agisindan oldukga énemlidir.

Kizildag boksit cevherlesmesinin protoliti olan Alt Triyas sleytleri ortalama 1157 ppm, saprolitleri 943 ppm ve boksit
cevheri ise 605 ppm INTE icermektedir. Kemiklitepe cevherlesmesinin protoliti olan Ust Triyas sleytleri ise ortalama 137
ppm, saproliti 120 ppm ve boksit cevheri ise 1693 ppm INTE icermektedir. ilksel veriler, Kizildag cevher protolitinin
yuksek INTE icerdigi halde boksitlesme slrecinde NTE’nin ortamdan uzaklasarak azaldigini ve boksit cevherinde
zenginlesmedigini gostermektedir. Buna karsin Kemiklitepe cevher protolitinin disik INTE icerdigi ve boksitlesme
strecinde cevherde NTE’nin zenginlestigi gorilmektedir. Bu durum, boksitlesme sirecinde Kizildag protolitinde NTE
iceren minerallerin ylzeysel kosullarda ayrisarak c¢6zindugini ve NTE'nin de asidik pH kosullarinda ortamdan
uzaklastigina isaret etmektedir. Buna karsin, Kemiklitepe protolitinde NTE’nin ayrismaya karsi direngli minerallerin
bunyesinde bulundugunu ve/veya ortama baska bir kaynaktan NTE’ce zengin malzemenin aktarilmis olabilecegini
gostermektedir.

Anahtar Kelimeler: Boksit, nadir toprak elementleri (NTE), Ayranci-Karaman
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Behaviour of the Rare Earth Elements (REE) in Kizildag and Kemiklitepe
Bauxite Deposits: Preliminary Data

Bihter Hepvidinli, Nurullah Hanilgi

istanbul Universitesi Jeoloji Miihendisligi Balimy, istanbul, Turkey
(bihterhepvidinli@gmail.com)

Kizildag and Kemiklitepe bauxite (Ayranci-Karaman) mineralization is located in Bolkardagl bauxite provinces. These
mineralizations, in the Namrun Tectonic Units are lateritic type and the main ore mineral is diaspore. Bauxitization
process has developed between the Upper Triassic and Aalenian period. In this process, the Lower and Upper Triassic
shales were weathered and changed into bauxitized. The bauxite zone has overlaid by the Aalenian (Middle Jurassic)
carbonates. There are karstic-type deposits (Arpagukuru, Karatas, Camizalani, Baharpinari, Gerdekes, Kiglkkoras etc.)
which are active mining in this region. Kizildag and Kemiklitepe mineralizations have not economic importance. In
these mineralizations, however, lateral and vertical transitions among the source rock, saprolite and the ore can be
seen clearly at the field, for this reason it is very important to understand the bauxitization processes in the region and
behaviour of REE during the bauxite formation.

The ZREE content of the Lower Triassic slate which is the protolith of the Kizildag bauxite, saprolite and bauxite ore are
1157 ppm, 943 ppm and 605 ppm, respectively. The 2REE content of the Upper Triassic slate which is the protolith of
the Kemiklitepe bauxite, saprolite and bauxite ore are 137 ppm, 120 ppm and 1693 ppm, respectively. Preliminary
data indicate that the REE’s decreased and did not enrich in bauxite ore during the bauxitization processes, while
photolith of the Kizildag ore contains high REE. Conversely, protolith of the Kemiklitepe bauxite has include low REE,
and the REE content of the ore has increased during the bauxitization processes. This situation indicates that the REE-
bearing minerals in the Kizildag protolith should be dissolved during the bauxitization processes and then REE’s
leached in acidic pH conditions. Whereas, the REE’s in the Kemiklitepe protolith might be included by minerals
resistant to weathering and/or REE’s might have been supplied from exogenic source to the bauxite ore.

Keywords: Bauxite, rare earth element (REE), Ayranci-Karaman
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Biotite Chemistry from Porphyry-Style Mineralization in Western Thrace,
Greece

Constantinos Mavrogonatos?, Panagiotis Voudouris?, Paul G. Spry?, Vasilios Melfos?, Stephan Klemme?,
Jasper Berndt*, Argyrios Periferakis?
Faculty of Geology and Geoenvironment, National and Kapodistrian University of Athens, Greece
2Department of Geological and Atmospheric Sciences, lowa State University, USA
3Faculty of Geology, Aristotle University of Thessaloniki, Greece

4Institut fur Mineralogie, Westfélische Wilhelms-Universitat Minster, Germany
(kmavrogon@geol.uoa.gr)

Hydrothermally-altered volcano-sedimentary rocks of Eocene-Oligocene age in western Thrace, Greece, host several
porphyry-epithermal deposits. The Koryfes and Konos Hill at Sapes, Pagoni Rachi, and Papadokoryfi porphyry Mo-Cu-Au-
Re deposits are hosted in subvolcanic rocks of dioritic to granodioritic composition. Their central parts are dominated by
potassic and sodic-calcic/potassic alteration, characterized mainly by biotite, minor K-feldspar, albite, epidote,
hornblende-actinolite, chlorite, and calcite. EPMA data from both magmatic and hydrothermal biotite revealed the
following results: Hydrothermal biotite from the Sapes and Pagoni Rachi areas are relatively enriched in Si02 and MgO
and thus are characterized as phlogopites, while the magmatic ones are more Fe-rich and fall close to the phlogopite-
biotite transition. Fluorine, present in small amounts in the magmatic biotites (up to 1.86 wt. % F), is significantly
enriched in the hydrothermal biotites, with more F-rich compositions coming from the pervasively-altered samples from
Koryfes, Sapes area (up to 5.69 wt. % F). In contrast, Ti content is much lower in the hydrothermal biotites, compared to
their magmatic counterparts (values up to 4.63 and 8.68 wt. % TiO2, respectively). In the Papadokoryfi area, this trend is
weaker, as TiO2 depletion and Si02-MgO enrichment is less significant as in the aforementioned areas and fluorine
content does not exceed 2.05 wt. %. Chlorine is present in minor amounts (up to 0.33 wt. % Cl) and cannot be used to
discriminate the two types of biotites. These mineral-chemical differentiations suggest enrichment of Si and Mg and
depletion of Ti under increasing oxygen fugacity conditions, which mark the transition from the late magmatic to the
hydrothermal stage. The magmatic-hydrothermal event is also characterized by a significant introduction of F, which is
reflected in biotites and enhanced by the presence of topaz and zunyite in the lithocaps overlying the cores of the system
at Sapes, but also due to the presence of minor fluorite in the stockwork veins, in the Pagoni Rachi area.

Keywords: Biotite, potassic alteration, porphyry-style mineralization, Thrace-Greece
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LA New Porphyry Mo Mineralization at Aisymi-Leptokarya, Southeastern
Rhodope, NE Greece: Mineralogical and Geochemical Constraints

Evangelos Galanopoulos?, Panagiotis Voudouris!, Constantinos Mavrogonatos?, Vasilios Melfos?

Faculty of Geology and Geoenvironment, National and Kapodistrian University of Athens, Greece
2Faculty of Geology, Aristotle University of Thessaloniki, Greece
(egalanop@geol.uoa.gr)

A new porphyry Mo mineralization has been discovered at Aisymi-Leptokarya, in the southern periphery of the Byala
reka-Kechros metamorphic dome, SE Rhodope metallogenic zone. The study area is dominated by an Oligocene felsic
dyke complex, which hosts the porphyry Mo mineralization and intrudes Upper Eocene sandstones-marls and the
Leptokarya monzodiorite pluton. The Aisymi-Leptokaria felsic dyke complex display a rhyodacitic to dacitic composition
with post-collisional affinities. The porphyry Mo mineralization occurs in the form of porphyry-type quartz stockworks in
the felsic dyke complex associated with potassic alteration characterized by hydrothermal K-feldspar. The main ore
minerals consist mainly of pyrite, molybdenite, magnetite, bismuthinite, kesterite, galena and sphalerite within both the
stockworks and the rock matrix. Bulk ore analysis indicated an enrichment in Mo (up to 215 ppm), Se (up to 29 ppm), Bi
(up to 8 ppm) and Sn (up to 14 ppm) in the quartz veinlets. Late-stage, NE- and NW-trending milky quartz intermediate-
sulfidation epithermal veins with base metals crosscut previous vein generations and are characterized by Ag, Sn and Te
anomalies. The studied porphyry Mo prospect has affinities to the “arc-related” class of porphyry molybdenum deposits.
The Aisymi-Leptokarya porphyry Mo prospect represents a more evolved and fractionated system compared to earlier
granodiorite- and monzodiorite-related porphyry events present in the western Thrace area. A comparison of the Aisymi-
Leptokarya porphyry Mo prospect with the microgranite- and rhyolite-hosted porphyry- and epithermal deposits at
Maronia and St Philippos respectively, suggest that acid magmatism played a major role in the metal endowment of
southern Rhodope area.

Keywords: Western Thrace, Aisymi-Leptokarya, porphyry Mo
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]iznik-Mecidiye (Bursa) Bolgesi'nde Bazaltik Kayaglardaki Kuvars Damarlarina
Bagl Olarak Gelisen Cevherlesme Potansiyelinin Belirlenmesi

Fatma Kaleli, Mustafa Kumral, Lokman Giimiis, Sercan Oztiirk, Ali Tugcan Unlier

istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi, 34467, Maslak, istanbul, Tiirkiye
(kalelifatma@gmail.com)

inceleme alani, Marmara Bélgesi'nde iznik Goli (Bursa) kuzeydogusunda yer almaktadir. Bolgede egemen olan istif,
Bursa'dan Armutlu Yarimadasi kuzey kenarina kadar uzanan Eosen yasli volkanik ve volkanoklastik kayalardir. Eosen
volkanitleri bazik-andezitik-dasitik kayaglardan olusur. Eosen volkanitleri Gzerinde yapilan jeokimyasal c¢alismalar,
Grunlerin kalkalen, metalimino karakterli olduklarina isaret etmektedir. Ayrica, volkanik birimler LREE’ce zenginlesme,
HREE'ce tuketilme gostermektedirler. Kayaglarin ozellikle yaygin bir sekilde silislestigi zonlarda gortlen Au anomalisi
(0.109 ppm) ve sahada pirit-kalkopirit minerallerinin varligi, hidrotermal alterasyona isaret etmektedir. Orneklerin
alterasyon indeks degerleri (Al) 22.42-92.69 arasindadir. Hesaplanan klorit-karbonat-pirit indeks degerleri (CCPI) 49.13-
98.64 arasinda degismektedir. Kimyasal alterasyon indeks degerleri (CIA) ise 55.69-98.91 arasinda degerler almaktadir.
Buna gore kayaglarin hem ¢ok hafif derecede hem de asiri derecede ayrismis kaya 6zelligi gosterdikleri belirlenmistir. En
cok rastlanan alterasyon cesitleri piritlesme, serisitiesme, kloritlesmedir. inceleme alaninda herhangi bir metalik
zenginlesmesine rastlanamamasina karsilik, belirlenen hidrotermal alterasyonlarin mineralojik ve jeokimyasal &zeliklerinin
daha ayrintili galismalar igin Gmit verici oldugu distnulmektedir.

Anahtar Kelimeler: Eosen volkanitleri, iznik Géli, hidrotermal alterasyon, alterasyon indeksi
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Determination of the Mineralization Potential of Quartz Veins in Basaltic
Rocks of the Iznik-Mecidiye (Bursa) Region

Fatma Kaleli, Mustafa Kumral, Lokman Giimiis, Sercan Oztiirk, Ali Tugcan Unlier

istanbul Teknik Universitesi, Maden Fakilltesi, Jeoloji Mihendisligi, 34467, Maslak, istanbul, Turkey
(kalelifatma@gmail.com)

The study area is located on the northern part of iznik (Bursa) in the Marmara region. Megasequence in the region is a
thick volcanic and volcaniclastic series of Eocene age, which extends from north of Bursa to the northern margin of
the Armutlu Peninsula. They are composed of basic-andesitic-dacitic rocks. Geochemical analyses of the Eosen
volcanics indicate that magmatic products are calc-alkaline and metaluminous in composition. Furthermore, volcanic
units show relative enrichment in slight light rare earth elements (LREE) and large ion lithophile elements (LILE) with
respect to heavy rare earth elements (HREE). Au anomalies (0.109 ppm) in the zones where the rocks are especially
silicified and the presence of pyrite-chalcopyrite minerals in the area indicate high strength hydrothermal alteration.
Alteration index values (Al) of samples are between 22.42-92.69. Calculated chlorite-carbonate-pyrite index (CCPI)
range from 49.13 to 98.64. Chemical alteration index values (CIA) are range between 55.69-98.91. According to this, it
is determined that the rocks exhibit both very slightly and extremely weathered rock properties. The most common
alteration types are sericitic and propylitic. Although no metallic enrichment can be found in the study area,
mineralogical and geochemical properties of the hydrothermal alterations determined are thought to be promising for
further study.

Keywords: Eocene volcanics, Iznik Lake, hydrothermal alteration, alteration index
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]Petrogenesis of Metagabbro—-Diorite—=Granodiorite Associations and Their
Copper Mineralization at Um Balad Prospect, Northeastern Desert, Egypt

Ibrahim Salem?, Mohamed Abd El Monsef?, Ahmed Ragab?

1Geology Department, Faculty of Science, Tanta University, Egypt
’Nuclear Materials (NMA), Egypt
(dr_ibr_salem@yahoo.com)

The current study mainly focuses on the petrography and geochemistry of the metagabbro—diorite—granodiorite
associations as well as their wall-rock alterations and their copper mineralization at Um Balad prospect.
Comprehensive field, petrographical and ore mineralogical studies as well as geochemical investigations were carried
out on the rock units cropping out in the studied area. The study area comprises metagabbro-diorite rocks,
granodiorite, biotite granite, dokhan volcanics, dykes and quartz veins. The geochemical analyses of metagabbro-
diorite rocks are originated from tholeiitic magma related to island arc environment, while the granodiorites are of
calc-alkaline magma formed in active continental margin. Ferrugination, silicification, argillaceous, carbonatization and
propylitization are the most common alteration processes. Copper mineralization occurs mainly in the quartz veins
and in the altered rocks of granitic and dioritic composition. The most abundant copper minerals are malachite and
chrysocolla.

Keywords: Metagabbro, petrogenesis, copper minerals, alteration
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]Derdere (Diyarbakir) Cu Cevherlesmelerine Ait Kokensel Bulgular
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2MTA OrtaAnadolu 4. BélgeMudurlGgu, Malatya, Turkiye
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Glneydogu Anadolu bolgesinde bulunan masif silfid yataklar Bitlis-Zagros Stttr Zonu (BZS)-GD Anadolu’da Anadolu
ve Arap plakalari arasindaki sinir hatti boyunca, ofiyolitlerle iliskili, cesitli boyutlarda Au ve Cu iceren bircok yatakdan
olusmaktadir. Bolgede bulunan Kogali Karmasigi, birbiri ile tektonik iliskili Kogali Ofiyoliti ve volkano-sedimanter
ozellikteki Kogali Melanji’ndan olusmakta olup cevherlesmeler Kogali Karmasigi'na ait bazaltlar ile bunlarla iliskili derin
deniz pelajik sedimanlarin igerisinde yer alir.

Kirmizi-kahve renkte ve asiri derecede oksitlenmis mostralardan olusan cevherlesmeler, altere olmus ve yer yer
spilitlesmis bazik volkanitler igerisinde yeralmaktadir. Cevher mineralleri pirit, kalkopirit, sfalerit, kovelin-kalkozin ve
barit olup, genelde masif, yer yer agsi ve saginimli olarak izlenmektedir.

Cevherler igerisindeki sulfirli minerallerin bilesiminde bulunan 63*S degerlerinin %00’a gok yakin olmasiyla cevher
minerallerinin olusumunu saglayan hidrotermal ¢ozeltiler icindeki kukirtin magmatik kokenli oldugu belirlenmistir.
Pirit-kalkopirit mineral ¢ifti arasinda izotopik denge saglanmis ve bu minerallerin olusum sicakhiginin 301-373 °C
arasinda oldugu belirlenmistir.

Cevherler tzerinde yapilan EPMA sonuglarinda pirit, kalkopirit ve sfaleritler stokiyometrik bilesimli olup, piritler %0.34
ag. Zn ve %0.15 ag. Cd, kalkopiritler %0.63 ag. Zn ve %0.13 ag. As icermektedir. Sfaleritlerin demir igerikleri bakimindan
fakir olmasi ve masif piritlerin Co/Ni oranlarinin 1’in Gzerinde olmasi, masif-silfit yataklarinin olusumunda hidrotermal
sureclerin oldukga etkili oldugunu gostermekle beraber Kibris Tipi Masif-Sulfid yataklarinin belirgin 6zelliklerindendir.
Ayni zamanda piritlerin Ni ve Co icerikleri ve sfaleritlerin Zn/Cd oranlari, bu cevherlerin bazik bir magmatizmanin Grind
olduklarini géstermektedir. Cevherlesmeler ve yan kayac¢ 6rnekleri Gzerinde yapilan izotop analizleri, riftlesme Grinu
olan ve yavas yayilan okyanus ortasi sirt ortamlarindaki VMS yataklariyla benzerlik géstermektedir.

Anahtar Kelimeler: Cu, izotop, masif stlfid, GD Turkiye
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The Genetic Findings of Cu Mineralization in the Derdere (Diyarbakir)
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The massive sulphide deposits in the southeastern Anatolian region, related to the ophiolites along the boundary
between Anatolia and Arab plains in the Bitlis-Zagros Suture Zone (BZS), SE Anatolia are composed of several deposits
of Au and Cu in various sizes. Kogali Complex in the region is composed of tectonic relation to each other Kogali
ophiolitic and Kogali ophiolite in feature volcano-sedimentary and the mineralization are located in the basalts
belonging to Kogali Complex and their associated deep sea pelagic sediments.

The spilitized and extremely alterous basic volcanic rocks contain ore minerals from red-brown and overly oxidized.
Ore minerals are pyrite, chalcopyrite, sphalerite, covellite-chalcosin and barite, which are generally massive, locally
distributed and scattered.

It has been determined that sulfur in hydrothermal solution which is provide formation of ore minerals is magmatic
origin because of the 834S values very close to 0 %o in the composition of the sulphide minerals in the ores. The
isotopic equilibrium between the pyrite-chalcopyrite mineral pairs was established and the formation temperature of
these minerals ranged from 301 °C to 373 °C.

The EPMA analysez on the ores show that pyrite, calcopyrite, sphalerite are stoichiometric in composition, whereas
pyrites contain up to 0.34 wt% Zn; 0.15 wt% Cd; and chalcopyrites contain up to 0.63 wt% Zn and 0.13 wt% As. The
sphalerite minerals are poor in iron content and the Co/Ni ratio of the massive pyrite mineral are over 1, a general
feature of the hydrothermal pyrites, which indicates that besides the hydrothermal processes were effective during
the formation of the massive sulfide deposites, a remarkable feature of the Cyprus Type Massive Sulfide Deposites.
The Ni and Co content of the pyrites and Zn/Cd ratio of the sphalerites indicate that these ores were formed by a basic
magma source. Mineralization and host rocks isotope analysis shows that this study is similar to VMS deposits
products in rifts and slow spreading mid-ocean ridges.

Keywords: Cu, isotope, massive sulfide, SE Turkey
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Neotetisin Giiney Kolunun Geg Triyas Riftlesmesiyle iligkili VMS Yataklarinda
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GUney Dogu Anadolu’da (Adiyaman) izlenen VMS yataklari Alp-Himalaya orojenik sistemi icerisinde dnemli bir yere
sahip olan Giiney Neotetisin, Geg Triyas’taki kitasal kirilma ve gelisen riftlesme ile olusmus Kogali Karmasigi'na ait
bazaltlar ile bunlarla iliskili derin deniz sedimanlari icerisinde yer alir. Bu bazaltlar, kabuksal kirlenme ve/veya
fraksiyonlasmanin etkisi ile olusmus E-MORB tipi manto kaynakli kayaclar ve okyanus adasi bazaltlardir.
Cevherlesmeler farkli alanlarda izlenen, deniz tabani oksidasyon Urinl olan gossan (proksimal) ile sulfit bresi
(proksimal), sulfit kumtasi (distal) ve stokvork cevher yapisiyla kendine 6zgl bir fasiyes sunar. Cevher mineral
birlikteligi masif ve stokvork cevherde benzer olup pirit, kalkopirit, sfalerit, pirotin ve bornit birincil cevher mineralleri
olup, idait, dijenit, spekdlarit, kalkozin, kovellin, fahlerz ile hematit, gotit ve limonit oksidasyon zonunda gelisen ikincil
minerallerdir. Cevher minerallerinin olusumunu saglayan hidrotermal ¢ozeltiler igindeki kukdrtin, pirit-kalkporit
minerallerine ait 63*S izotop analizleri (%00.03-7.6) sonucunda magmatik kokenli olduklari belirlenmistir. Ayrica izotop
calismalari, pirit-kalkopirit mineral gifti arasinda izotopik dengenin saglandigini ve bu minerallerin olusum sicakliginin
355-401°C arasinda degistigi belirlenmistir. Yapilan sivi kapanim calismalari ile cevher olusumunun iki ayri evrede
gercgeklestigi, ilk evrede cevherlesme ortaminda etkili olan ¢dzeltinin tuzlulugunun ve sicakliginin yiksek, ikinci evrede
ise tuzlulugunun ve sicakliginin nispeten daha disik oldugu belirlenmistir. Bu degiskenlik ortama giren deniz suyunun
girisiyle aciklanabilir. Calisma alanindaki cevherler ve yan kaya¢ 6rnekleri Gzerinde yapilan izotop analizleri ile bu
yataklar riftlesme UrGnU olan ve vyavas vyayllan okyanus ortasi sirt ortamlarindaki VMS yataklari benzerlik
gostermektedir.

Anahtar Kelimeler: izotop, sivi kapanim, rift, masif stlfid, GD Tirkiye
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VMS deposits in the South Eastern Anatolia (Adiyaman) are located within the basalts belonging to Kogali Complex and
its associated deep sea sediments. Kogali Complex which has an important place within the Alpine-Himalayan orogenic
system that formed by continental breaking and rifting of the South Neothethys in the Late Triassic. These basalts are
E-MORB-type mantle and ocean island basalts which has been caused by the effect of crustal contamination and/or
fractionation. Mineralization observed in different areas presents unique structure with gossan (proximal) of product
seabed oxidation, sulphide breccia (proximal), sulphide sandstone (distal) and stockwork ore. The ore mineral
assemblages of massive and stockwork ores are similar and they consist of primary pyrite, chalcopyrite, sphalerite,
bornite, pyrrhotite, specularite, chalcocite, covellite, tetrahedrite. Hematite, goethite and limonite are secondary
minerals growing in oxidation zones. It has been determine that sulfur in the hydrothermal solutions providing the
formation of ore minerals is magmatic origin as result of &3S isotope analyses (0.03—7.6%o) belonging to pyrite-
chalcopyrite. In addition, isotopic analysis indicate that pyrite-chalcopyrite isotopic equilibrium is achieved and
temperature range are determined between 355-401 °C in these minerals. According to the fluid inclusion studies, the
mineralizations were formed in two phases, where the first phase formed by a solution with high temperature and
high salinity and the second phase formed by a solution with relatively low temperature and low salinity. The latter
condition can be explained by sea water involment into the environment. Mineralization and host rocks isotope
analysis show that this deposits is similar to VMS deposits products in rifts and slow spreading mid-ocean ridges.

Keywords: Isotope, fluid inclusion, rift, massive sulfide, SE Turkey
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Tarkiye’nin nadir toprak element (NTE) olusumlari, jeolojik ortamlari ve olusum tiplerine gore 4 tlre ayrilabilir. Birincisi
hafif NTE’lerce zengin, karbonatit-alkali magmatitlerle iliskili yataklardir. Bu tipin en bilinen ornekleri Kizilcadren
(Eskisehir) ve Kuluncak (Malatya) yataklaridir. Bunlarda La-Ce agisindan zenginlesme tipiktir. Toplam NTE ortalama
tendrleri Kizilcadren yataginda %2.9, Kuluncak yataginda ise %0.7'dir. Keban (%0.05, toplam NTE) ve Divrigi (%0.13,
toplam NTE) F-NTE cevherlesmesi de sivi kapanim 6zelikleri ve cevher kimyasi agisindan bu tipe benzemektedir.

ikinci tiirdeki NTE potansiyeline sahip jeolojik ortamlar ise seyl-killi sist ve bunlardan olusan boksitlerdir. Bunlarda agir
NTE’lerin baskinhgi tipiktir. Konya-Karaman yoéresi boksitlerinde ve boksitlerin protolitleri olan sistlerdeki toplam NTE
tenodri %0.2 civarindadir. Bu olusumlar Cin’in ayrismis granitik kayaclari Gzerindeki lateritik killerle iliskili iyon
adsorpsiyon tip yataklara jeokimyasal agidan benzerlik gosterir. Bu killi sistler, Torid-Anatolid blogunda Triyas 6ncesine
ait metamorfik sistlerin veya granitik kayagclarin ileri derecede ayrismasiyla gelismis ve agir NTE adsorplamis killerin
sedimentasyon g¢anagina taginmasiyla iliskili olmalidir.

Tarkiye’'nin Uglncl tip NTE potansiyel kaynagi fosforitlerdir. Fosforitlere dinyanin en biylUk NTE potansiyeli olarak
bakilmakla birlikte, Turkiye'nin Mazidagi fosfat yataklari NTE agisindan kisirdir ve toplam NTE miktarlari 40 ppm’dir.
Tersine bu fosfat yataklari 70 ppm degerleriyle uranyum agisindan bir zenginlesme gosterirler.

Dordinci tir ise plaser tip Canakh (Burdur) yatagl olup manyetit, zirkon, rutil vb. agir mineraller, U, Th ve agir NTE
agisindan zengindir. Yatagin ortalama toplam NTE tendri %0.08 civarindadir. Bu plaser Pliyosen dénemindeki alkali bir
magma pulskirme Grindnin karasal ortamda zenginlesmesiyle olusmus olmalidir.

Anahtar Kelimeler: Nadir toprak element jeokimyasi, yatak tipleri, sivi kapanim
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Relatively high concentrations of Rare Earth Elements (REE) in Turkey can be divided into four types, according to their
host rocks and processes of formation.

First is carbonatite-alkaline magmatic-hosted REE mineralization which is characterized by light REE enrichment,
especially of La and Ce. The best known examples of this type are the Kizilcadéren (Eskisehir) and the Kuluncak
(Malatya) deposits with average total REE grades of 2.9% and 0.7%, respectively. The Keban (0.05%, total REE) and
Divrigi (0.13%, total REE) deposits are included in this category based on their geochemistry and fluid inclusion
chemistry.

The second-type is related to shales and bauxites. It is dominated by heavy REE and total REE contents are about 0.2%.
Typical examples are associated with bauxites and their shale protolith, within the Karaman-Konya region. The bauxite
protolith is geochemically similar to the ion adsorption- type REEs deposits of China which formed by intense
lateralization of granite. It is possible that the heavy REE-rich shales (bauxite protolith) in Turkey may result from
intense weathering of metamorphics or granite, and subsequent erosion, transport and deposition.

Phosphorites are the third type of REE source rocks in Turkey and they occur within the Mazidagi region of the passive
margin tectonic setting. Although phosphorite deposits are generally accepted as having the world's largest REE
potential, the Mazidagl deposits are extremely depleted in REEs, with an average total REE grade of only about 40
ppm. Interestingly, these phosphate beds are enriched in uranium, with an average of about 70 ppm.

The fourth type is represented by the Canakli (Burdur) placer deposit which contains concentrations of heavy
minerals, such as rutile, magnetite, zircon etc., and is characterized by enrichment of Th, U and heavy REE. It has an
average total REE grade of 0.08%. This placer may have been formed by weathering and fluvial reworking of Pliocene
alkaline volcanics.

Keywords: Rare earth element geochemistry, deposit types, fluid inclusion
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Pliyosen-Kuvaterner Yagh Potasik Gélciik Pomzalarinin (Isparta-Tiirkiye) iz
Element icerikleri: Golciik Volkanik Kayaglari Potansiyel Th Kaynagi  Olabilir
mi?

Mustafa Kusgu, Ebru Baspinar Tuncay

Siileyman Demirel Universitesi Miihendislik Fakiltesi Jeoloji Miihendisligi, Isparta, Tirkiye
(mustafakuscu@sdu.edu.tr)

Pliyosen-Kuvaterner yash Golcik volkanitleri Isparta Biklimu icerisindeki potasik-ultrapotasik kayaclarla temsil edilen
Kirka-Afyon-Isparta volkanik provensinde yer almaktadir. Golcik volkanizmasina ait trakit, trakiandezit, bazaltik
trakiandezit, lamprofirik bilesimli kayaglar, dayk, dom, volkanik boyun veya dizensiz lav cikislari seklinde ve
piroklastitler ortl seklinde Isparta ve gevresinde gdzlenmektedir. Gélctk volkanizmasinin patlamasi sirasinda olusan
piroklastik Grtinlerden &zellikle pomza, kaldera yakin gevresi ile Ispartanin kuzeyine dogru yayilim sunar.

Pomza ve volkanik kayaglarin iz ve nadir toprak element analiz sonuglarina gére bu kayaglarin iz ve nadir toprak
element igerikleri Ust kita kabugununkilere gére zenginlesmistir. Pomzalarin element icerikleri Th 50-86 ppm, Sr 2471-
5714 ppm, Ba 1666-4802 ppm, Cs 2-8 ppm, Rb 80-160 ppm, U 13-27 ppm, Ce 245-1010 ppm ve Zr 324-500 ppm
arasindadir. Bununla birlikte volkanizmaya bagl diger kayaglarda Th 33-69 ppm, Sr 2100-5418 ppm, Ba 1986-4180
ppm, Rb 81-154 ppm, U 4-13 ppm ve Ce 240-475 ppm arasindadir. Gélcik volkanizmasina bagli gelisen piroklastitlerde
ve volkanik kayaglarda bir Th anomalisinin varligi belirlenmistir.

Ozellikle Th elementinin yerkabugunda ortalama 5.6 ppm bulundugu géz éniine alinirsa, Gélciik volkanizmasina ait
pomzalardaki Th elementinin yaklasik 13 kez zenginlestigi gorilir. Bununla birlikte Avustralya’da 50 ppm’den daha az
oranda Th igeren alkali volkanitler disik tenérli Th cevheri olarak tanimlanmistir. Dolayisiyla Th iceren Golcik volkanik
kayaclari da dustk tenorlt Th cevherlesmesi icin potansiyel bir kaynak olarak distnilmektedir.

Anahtar Kelimeler: Goélclik volkanizmasi, pomza, Th anomalisi, potansiyel cevherlesme
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(Isparta-Turkey): May the Gélciik Volcanic Rocks be Potential Th Source?
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The Pliocene-Quaternary aged Golcik volcanics are located in Kirka-Afyon-Isparta volcanic province which is
represented by potassic-ultrapotasic rocks in the Isparta angle. The trachyte, trachyandesite, basaltic-trachyandesite,
lamprophiric rocks of the Golcik volcanism are widespread as dike, dom, volcanic neck or irregular lava flows and
pyroclastics cover is observed around Isparta area. During the eruption of the Golcik volcanism, especially the
pumice, which is a pyroclastic product, is spread from the immediate vicinity of the caldera to the north of Isparta.

Based on the results of the trace and rare earth element analysis of pumice and volcanic rocks pumices and volcanic
rocks are enriched in than those of the upper continental crust. The element contents of pumices are: Th 50-86 ppm,
Sr 2471-5714 ppm, Ba 1666-4802 ppm, Cs 2-8 ppm, Rb 80-160 ppm, U 13-27 ppm, Ce 245-1010 ppm and Zr 324-500
ppm. It is observed that the volcanic rocks have also values between Th 69-33ppm, Sr 5418-2100 ppm, Ba 1986-4180
ppm, Rb 81-154 ppm, U 4-13 ppm, Ce 240-475 ppm. The presence of a Th anomaly in volcanic and pyroclastic rocks
was determined. Considering that the thorium element has an average of 5.6 ppm in the earth's crust, it is seen that
the Th element in pumice is enriched about 13 times. Alkaline volcanics containing Th in less than 50 ppm in Australia
have been considered as low-grade Th ores. Therefore, Gélctik volcanic rocks may be considered as a potential source
for low-grade Th ore.

Keywords: Golcik volcanism, pumice, Th anomaly, potential source
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]Dervisli (Esme-Usak) ve Eroglu (Kula-Manisa) Bolgeleri Arasindaki Plaser Rutil
Yataklarinin ve Rutilli Kuvars Damarlarinin Nadir Toprak Element Jeokimyasi
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Menderes Masifi'nde bulunan Paleozoik yaslh Esme Formasyonu igerisindeki granatli mikasistleri kesen rutilli kuvars
damarlari ile bunlarin pargalanmasi, aginmasi, tasinmasi ve birikmesi sonucu olusmus plaser rutil yataklari Dervigli
(Esme-Usak) ve Eroglu (Kula-Manisa) bolgeleri arasindaki bir sahada yer almaktadir. Bu galismanin amaci, inceleme
alanindaki plaser rutil ve rutilli kuvars damarlarinin nadir toprak element igeriklerinin incelenmesidir.

Jeokimyasal analiz sonuglarina gore, bireysel rutil numunelerinin ortalama nadir toprak element (NTE) degerleri (ppm)
toplam NTE 8.81, hafif NTE 7.95, agir NTE 0.87, hafif NTE / agir NTE 8.42 ve rutilli kuvars damar numunelerinin
ortalama NTE degerleri (ppm) toplam NTE 3.47, hafif NTE 2.67, agir NTE 0.80, hafif NTE/agir NTE 0.77 olarak
bulunmustur. Bireysel rutillerin toplam NTE igerikleri kondrit normalize NTE degerlerine gbre 2.26 kez zenginlesmis,
Ust kitasal kabugun (UKK) toplam NTE igeriklerine gére de 16.61 kez tiketilmistir. Bireysel rutil ve rutilli kuvars damar
numunelerinin ortalama Ce/Ce* oranlari hem kondrit hem de UKK NTE degerlerinin normalize diagramlarinda negatif
anomali géstermistir. Bunun yaninda, bireysel rutil ve rutilli kuvars damar numunelerinin ortalama Eu/Eu* oranlari
kondrit NTE degerlerinin normalize diyagramlarinda negatif anomali géstermekte, fakat Eu/Eu* oranlari UKK NTE
degerlerinin normalize diagramlarinda pozitif anomali sunmaktadir. Bireysel rutil numunelerinin (La/Yb)y, (La/Sm)n ve
(Gd/Yb)n oranlari gerek kondrit gerekse UKK NTE degerlerinin normalize diyagramlarinda gogunlukla pozitif anomaliler
gostermektedir. Bunun yaninda, rutilli kuvars damar numunelerinin (La/Yb), (La/Sm)n ve (Gd/Yb)n oranlari kondrit NTE
degerlerinin normalize diyagramlarinda pozitif anomaliler gostermekte ve damar numunelerinin (Gd/Yb)y oranlari da
UKK NTE degerlerinin normalize diyagramlarinda pozitif anomaliler géstermektedir. Buna karsilik, rutilli kuvars damar
numunelerinin (La/Yb)y ve (La/Sm)y oranlari da UKK NTE degerlerinin normalize diyagramlarinda negatif anomaliler
gostermektedir. Bu calismada, bireysel rutil numunelerinin toplam NTE miktarlarinin rutilli kuvars damar
numunelerinin toplam NTE miktarlarina gore 2.54 kez daha yiksek oldugu saptanmistir.

Anahtar Kelimeler: Menderes Masifi, plaser rutil, rutilli kuvars damari, NTE, kondrit, UKK, anomali
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Placer rutile deposits and rutile- bearing quartz veins are located in an area between Dervisli (Esme-Usak) and Eroglu
(Kula-Manisa) regions. Rutile occurs in quartz veins, which cut down the garnet-mica schists in the Paleozoic Esme
Formation in the Menderes Massif and placer deposits as a result of erosion, transportation and accumulation of the
veins. The purpose of this study is to investigate the rare earth element content of placer rutile and rutile- bearing
quartz veins in the study area.

According to the results of geochemical analysis, the mean values (ppm) of rare earth elements (REE) of individual
rutile are total REE 8.81, light REE 7.95, heavy REE 0.87, light REE/heavy REE 8.42 and total REE 3.47, light REE 2.67,
heavy REE 0.80, light REE/heavy REE 0.77 for rutile- bearing quartz vein samples. Total REE contents of individual
rutiles were enriched 2.26 times compared to the chondrite values and depleted 16.61 times compared to the upper
continental crust (UCC) values. The mean Ce/Ce* ratios of individual rutile and rutile- bearing quartz vein samples
show negative anomalies in the normalized diagrams of both chondrite and UCC REE values. Mean Eu/Eu* ratios of
individual rutile and vein samples also show negative anomalies in the normalized diagrams of the chondrite REE
values, but Eu/Eu* ratios present positive anomalies in the normalized diagrams of the UCC REE values. (La/Yb)y,
(La/Sm)y and (Gd/Yb)y ratios of individual rutile samples show mostly positive anomalies in the normalized diagrams
of both chondrite and UCC REE values. In addition, (La/Yb)y, (La/Sm)n and (Gd/Yb)y ratios of rutile- bearing quartz vein
samples show positive anomalies in the normalized diagrams of chondrite REE values and (Gd/Yb)y ratios of the vein
samples also show positive anomalies in the normalized diagrams of the UCC REE values. However, (La/Yb)y and
(La/Sm)y ratios of rutile- bearing quartz vein samples show negative anomalies in the normalized diagram of UCC REE
values. In this study, it has been indicated that total REE quantities of individual rutile samples are 2.54 times higher

than those of rutile- bearing quartz vein samples.

Keywords: Menderes Massif, placer rutile, rutile- bearing quartz vein, REE, chondrite, UCC, anomaly
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2istanbul Universitesi, istanbul, Tirkiye
(saltuncu@ohu.edu.tr)
Karbonatitlerle iliskili Kizilcadren, Kuluncak yataginda 16 o6rnek Uzerinde, alkali intrusiflerle iliskili, Divrigi, Bayindir,
isahocali, Cangilli, Akcakent yataginda 50 érnek tizerinde ve karbonath kayaglarla iliskili olarak Akkaya, Tavsanli, Péhrenk,
Yesilyurt, Keban yataginda 57 érnek olmak tzere Turkiye'nin 13 fluorit-nadir toprak elementi (NTE) yataginda 123 cevher
orneginde ana element, iz element ve NTE analizi yapiimistir. Bunlardan Akgakent, Cangilli ve Akkaya fluorit
cevherlesmesi neredeyse saf fluoritten olusurken, digerlerinde cesitli miktarlarda kuvars, pirit, kalsit, barit, basnasit
mineralleri bulunmaktadir. Calisma sirasinda tim cevherlesmelere ait fluorit mineralindeki sivi kapanimlardan
homojenlesme sicakliklari ve tuzluluk élgimleri yapiimistir.

Yataklarin element birligi Kizilcaéren’de F + Ba + Th + NTE + P + Ti + Nb + Ta + Cu + Mo + Sc + Be + Sr + W + Mn, Kuluncak-
Malatya yataginda F + Ba + Th + NTE + P + Ti + Mn + Hf + Zr + Nb + Ta + Be seklinde olup birbirine benzerlik gosterir.
Keban Yatagindaki elementel birligi ise F + NTE + Mg + K+ Ba + Sr + W + Mo + Cu + Pb + Zn + As + Bi + Ag + Tl + Se sekline
olup F+ NTE + Cu + Bi + U + Sn + As + Sb + Ag + Be + Nb + Co seklindeki Divrigi yatagina kismen benzerdir.

Jeokimyasal veriler bu yataklarda, dustk sicaklik olusumlarindan yiksek sicaklik olusumlarina dogru tipik olarak bir Ni
azalisl ve buna karsi bir Nb-Be-Th artisi oldugunu gostermistir. Bu veriler 1siginda, Nb+Be” ye karsi Ni diyagraminin disuk
sicaklikli ve dusuk NTE’ li yataklar ile ylksek sicaklikli ve ylksek NTE’ li yataklarin ayirtlanmasi igin kullanabilir bir diyagram

oldugu soylenebilir.

Anahtar Kelimeler: Nadir Toprak Elementi, florit, karbonatit, sivi kapanim
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T'I'race Element Geochemistry of the Carbonatite and Alkaline Magmatic-
Hosted Fluorite-REE Mineralizations of Turkey

Sinan Altuncu?, Hiiseyin Oztiirk?, Nurullah Hanilgi?, Cem Kasapgi?

INigde Omer Halisdemir Universitesi, Nigde, Turkey
2istanbul Universitesi, istanbul, Turkey
(saltuncu@ohu.edu.tr)

The major, trace and rare earth element (REE) contents of thirteen Fluorite REE mineralizations of Turkey carried out
on total 123 fluorite ore samples which are belong to carbonatite - hosted type (16 samples from two deposit,
Kizilcadren and Kuluncak) alkali intrusive-hosted-type (50 samples from 5 deposit; Divrigi, Bayindir, isahocali, Cangilli,
Akgakent) and carbonate-hosted type deposits (57 samples from 6 deposit, Akkaya, Tavsanli, Pohrenk, Yesilyurt,
Keban). While Akgakent, Cangilli, and Akkaya samples were nearly pure fluorite ore, the others were fluorite-rich ore
samples containing quartz, pyrite, calcite, barite, bastnasite. During the investigations homogenization temperatures
and the salinities of the fluid inclusions from the fluorites were measured.

Element associations of the Kizilcaéren and the Basoren (Kuluncak-Malatya) fluorite deposits consist of F + Ba + Th +
REE+P+Ti+Nb+Ta+Cu+Mo+Sc+Be+Sr+W+MnandF+Ba+Th+REE+P+Ti+Mn+Hf+Zr+Nb+Ta+Be,
respectively. These two deposits show close relationship as geochemical character. Element associations of the Keban
and Divirigi fluorite deposits consist of F + REE + Mg + K+ Ba+Sr+W + Mo +Cu+Pb+Zn+As+Bi+Ag+Tl+SeandF
+REE + Cu + Bi+ U +Sn + As + Sb + Ag + Be + Nb + Co, respectively.

The studied fluorite — REE mineralizations show a typical Ni depletion and Nb -Be-Th increase from low to high
temperature formation types. Based on this, it can be concluded that the Nb + Be versus Ni diagram can be used to
distinguish between the low-temperature-formed fluorite deposits and the REE+F deposits formed at high
temperatures.

Keywords: Rare Earth Element, fluorite, carbonatite, fluid inclusion
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Munzur ve Pilumir Vadilerindeki (Tunceli) Mineralli Sular: ilk Bulgular
Ayten Oztiifekgi Onal®, Taylan Sangar?, Ali Onal?

IMunzur Universitesi, Jeotermokronoloji Egitim Uygulama ve Arastirma Merkezi, Tunceli
2Munzur Universitesi, Miihendislik Fakdltesi, Jeoloji Mihendisligi Bélim, Tunceli
(aoztufekci@munzur.edu.tr)

Munzur ve Pilimir Nehirleri Tunceli’deki en bilyik akaglama alanlarina sahiptir. Her iki nehir Tunceli Merkez'de
birleserek gineye dogru tek kol olarak devam eder. Giineydeki alanda Dinar ve Rabat gibi daha kigik akaglama
alanlari yer alir. Bu galismada, s6zU edilen akaglama alanlari igerisinde yer alan soguk ve sicak mineralli sularin
hidrojeokimyasal 6zellikleri arastirimistir. inceleme alanindaki temel kayalari Permiyen yasli mermer ve kristalize
kirectaslari olusturmaktadir. Bu temel kayalarin Gzerinde uyumsuz olarak Eosen flis, tuf, aglomera, kiregtasi ve
Miyosen vyasli kiregtasi ve karasal volkanitler yer almaktadir. En geng¢ birimler Kuvaterner yash traverten ve
alvyonlardir. Bolgede Geg Kretase sonrasi donemde devam eden K-G dogrultulu sikisma rejimi etkisiyle Eosen’de
bindirme faylari ve Orta Miyosen sonrasinda ise KB dogrultulu sag yanal ve KD dogrultulu sol yanal dogrultu atimli
faylar gelismistir. Mineralli sularin ve soguk yeralti sularinin ylizeye eristigi noktalar, KB-GD uzanimli sag yanal dogrultu
atimh Nazimiye fayi ve bolgede yer alan ikincil makaslama yapilarinin Gzerindedir.

Munzur ve PUlimar nehirlerinin akaglama alanlarinda yer alan mineralli sularin hazne kayasini Permiyen mermer ve
kristalize kirectaglari olusturmaktadir. Bu hazne kayalarin beslenme bdlgesinde yayillim sunan yari gegirimli flis ve
gecirimli kiregtaslarinin varligi, sistemin acik olduguna isaret etmektedir. Sistemdeki mineralli sularin pH ve elektriksel
iletkenlikleri sirasiyla 5.96-6.80 ve 2231-2930 uS/cm arasindadir. Yuzeye cikis sicakliklar ise 20-359C arasinda
degismektedir. Toplam ¢6ziinmus kati madde miktarlari 1300-1600 mg/L arasindadir. Sularda en fazla bulunan katyon
Ca*2, anyon ise HCOs” dir. Soguk kaynak sularinin pH ve elektriksel iletkenlik degerleri ise sirasiyla 6.66-7.28 ve 471-891
uS/cm arasinda degismektedir. IAH (1979) su siniflandirma yontemine gore, incelenen mineralli sular ve soguk kaynak
sulari Ca-Mg-HCOs tipindedir. incelenen mineralli sularin Na-K-Mg jeotermometre sonuglari, su-kayag iliskisinin
dengede olmadigi ham sulara karsilik gelmektedir. Mg/Ca oranlarinin dusik (0.05-0.23 arasinda), klorur iceriklerinin
yuksek (83-205 mg/L arasinda) olmasi, rezervuar sicakliginin yiksek olabilecegini distindirmektedir.

Anahtar Kelimeler: Mineralli su, hidrojeokimya, Munzur ve Pulumur vadisi, Tunceli
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]Mineral Waters in Munzur and PUlimdr Valley (Tunceli): Preliminary Results
Ayten Oztiifekgi Onal®, Taylan Sangar?, Ali Onal?

Munzur University, Geothermochronology Education Application and Research Center, Tunceli
2Munzur Univesity, Faculty of Engineering, Department of Geological Engineering, Tunceli
(aoztufekci@munzur.edu.tr)

Munzur and PUlumr rivers have the biggest drainage areas in the Tunceli. Both rivers intersect at the Tunceli center
and they continue to southwards as a single branch, which has smaller drainage systems such as Dinar and Rabat. In
this study, the hydrogeochemical properties of cold and hot mineral waters in the mentioned drainage areas were
investigated. The basement rocks in the study area are Permian aged marble and crystallized limestone. The
basement rocks are unconformably overlain by Eocene flysch, tif, aglomera, kirectasi and Miocene limestone and
terrestrial volcanics. The youngest units are the Quaternary travertine and alluviums. The effect of the N-S directed
compression regime after the Late Cretaceous caused to formation of thrust fault in Eocene and NW-striking dextral
and NE-striking sinistral strike-slip faults in Middle Miocene. The locations of the mineral waters and cold
groundwaters, where they reached the surface, are on the Nazimiye Fault, which is the NW-SE trending dextral strike-
slip fault, and on the secondary shear structures that located in the region.

Permian marble and crystallized limestones form the reservoir rock of mineral waters which are located in the
drainage areas of Munzur and Pulimdir Rivers. The presence of semi-permeable flysch and permeable limestones
cover rocks in this recharge area of the reservoir rocks indicates that the system is open. The pH and electrical
conductivity of the mineral waters in the system are between 5.96-6.80 and 2231-2930 uS/cm, respectively.
Temperature of these waters varies between 20 to 35°C, when they reach up to the surface. The total amount of
dissolved solids range from 1300 to 1600 mg /L. The most abundant cation present in the waters is Ca*%; the most
abundant anion is HCO5". The pH and electrical conductivity of the cold springs in the system are between 6.66 to 7.28
and 471 to 891 uS/cm, respectively. According to the IAH (1979) water classification method, the mineral waters and
cold spring waters examined are of the Ca-Mg-HCOs type. The Na-K-Mg geothermometer results of studied mineral
waters correspond to the immature waters where the water-rock relationship is not equilibrium. The low Mg/Ca ratios
(between 0.05-0.23) and the high chloride contents (between 83-205 mg/L) suggest that the reservoir temperature
may be high.

Keywords: Mineral water, hydrogeochemistry, Munzur and PGlimdr valley, Tunceli
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balda GOl (Burdur) Gliney Bolgesi Gol, Kaynak ve Dere Sularinin Element
Diizeylerinin Arastiriimasi

Betiil Coskun Onal, Zeynep Ozdemir

Mersin Universitesi Mithendislik Fakiiltesi, Jeoloji Miihendisligi B&Iim, Mersin, Tiirkiye
(cbetul86@gmail.com)

Salda golu (Burdur) giiney bolgesinden sistematik olarak alinan toplam 30 adet su 6rneginin (8 gol, 11 kaynak, 11 dere
suyu) kimyasal ve fiziksel parametreleri belirlenerek, element dizeyleri ICP-MS ile (B, Na, Mg, Al, Si, K, Ca, V, Cr, Mn, Fe,
Ni, Cu, Se, Sr, Ba) saptanmistir. Elde edilen analiz sonugclari degerlendirildiginde; Na, Mg, K, Se, Si ve V icerikleri gol
orneklerinde sirasiyla 157-183, 338-373, 46-75, 0.29-0.47, 2.93-5.27, 0.014-0.018 ppm; dere orneklerinde ise 29-66, 116-
194,10-22,0.16-0.27, 23-62, 14 -18 ppm’ dir. Gol suyu 6rneklerinde Na, Mg, K ve Se igerikleri dere suyu 6rneklerine gore
daha yuksek, Si ve V igeriklerinin ise daha dustk degerlerde olduklari gérilmektedir. Ayrica bolgedeki kaynak sularinin
dzellikle icme suyu olarak tilketilmesinin uygun olup olmadigl TSE 266 (2010), WHO (Diinya Saglk Orgiitii) ve EPA (ABD
Cevre Koruma Ajansi) standartlarina gore degerlendirildiginde; Mg (38-102 ppm), K (9-26 ppm), Fe (0.89-1.15 ppm) ve Se
(0.14-0.32 ppm) igeriklerinin izin verilen sinir degerlerin Gzerinde oldugu belirlenmistir. incelenen gél, kaynak ve dere
suyu orneklerinde bazi elementlerin anomali gostermesi, 6zellikle kaynak sularinin igme suyu olarak kullaniimasinda risk
olusturacagindan, kirliligin nedenlerinin (endUstriyel atik, evsel atik, tarimda kullanilan glbre, formasyon kaynakli vb.)
arastirilarak gerekli dnlemlerin alinmasi énerilebilir.

Anahtar Kelimeler: Burdur, Salda Golu, element, gol, kaynak, dere suyu
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]Investigation of the Element Levels of Lake, Spring and Stream Waters in the
Southern Region of Salda Lake (Burdur)

Betiil Coskun Onal, Zeynep Ozdemir

Mersin Universitesi Mithendislik Fakiiltesi, Jeoloji Mihendisligi B&lim, Mersin, Turkey
(cbetul86@gmail.com)

A total of 30 water samples (8 lakes, 11 springs, 11 stream water) were collected systematically from the southern
part of the lake Salda (Burdur) and chemical and physical parameters; were determined. Element levels (B, Na, Mg, Al,
Si, K, Ca, V, Cr, Mn, Fe, Ni, Cu, Se, Sr, Ba) were determined with ICP-MS. According to the analysis results, the contents
of Na, Mg, K, Se, Si and V in lake samples were 157-183, 338-373, 46-75, 0.29-0.47, 2.93-5.27, 0.014-0.018 ppm, in the
stream samples 29-66, 116-194, 10-22, 0.16-0.27, 23-62, 14-18 ppm. Na, Mg, K and Se contents of lake water samples
were higher than stream water samples, Si and V contents were lower values. In addition, drinking suitability of spring
waters were evaluated in accordance with TSE 266 (2010) standard, WHO (World Health Organization) and EPA (USD
Environmental Protection Agency); Mg (38-102 ppm), K (9-26 ppm), Fe (0.89-1.15 ppm) and Se (0.14-0.32 ppm)
contents are above the permissible level. Investigation of lake, spring and stream water samples show abnormality of
some elements, would pose a risk in using spring waters especially 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.

Keywords: Burdur, Lake Salda, element, lake, spring, stream water
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%yder ve ikizdere (Rize, KD Tiirkiye) Jeotermal Sahalarindaki Sularin Nadir
Toprak Element Jeokimyasi

Esra Hatipoglu Temizel, Fatma Gliltekin, Arzu Firat Ersoy

Karadeniz Teknik Universitesi Miihendislik Fakiiltesi, Jeoloji Mihendisligi B&limd, Trabzon, Turkiye
(esrahatipoglu@ktu.edu.tr)

Jeotermal kaynaklardaki ve bu kaynaklarin iliskide bulunduklari cevre kayaglardaki nadir toprak elementlerinin (NTE)
jeokimyasi, jeotermal sistemlerdeki olasi mineralizasyon siregleri ile su kayag etkilesimi hakkinda ©nemli bilgiler
vermektedir. Bu ¢alismada; Dogu Karadeniz Bélimi'nde yer alan Ayder ve ikizdere (Rize) Jeotermal sahalarindaki sicak ve
soguk sularda, NTE'nin kdkeninin belirlenmesi, su-kayag etkilesiminde NTE’in farklilasma asamalarinin ve sicak sularda
NTE’nin sulu komplekslerinin goc sireclerinin belirlenmesi amaglanmistir. inceleme alaninda yer alan sicak-soguk su
kaynaklari ve yiizey sulari ile granit-granodiyorit ve bazalt tlrU ¢evre kayaglarinin NTE igerikleri belirlenmistir. Major
iyonlarin kimyasal analiz sonuglarina gore; ikizdere jeotermal sulari Na-Ca-HCOs, Ayder jeotermal sulari Na-Ca-C03-SO4 su
tipindedirler. Arkeen sonrasi Avustralya seyl (Post Archaen Australian Shale; PAAS) bilesimine normalize NTE oranlari;
incelenen sularda 10°-0.2 ve gevre kayaglarinda ise 0.02-1.87 arasinda degismektedir. Ayder jeotermal sahasina gore
daha disiik pH degerlerine sahip olan ikizdere jeotermal sahasi daha yiiksek SNTE icerigine sahiptir. Hesaplanan
doygunluk indeksi degerlerine gore kil mineralleri igeren Al fazi, incelenen sulardaki ¢cozinmis SNTE igeriklerini adsorbe
ve kontrol edebilir. incelenen sularda NTE komplekslerinin tiirleri degerlendirildiginde, pH degeri yaklasik 9 olan Ayder
jeotermal sularinda karbonat kompleksleri (LnCO32) baskin tirler iken, pH degeri yaklagik 7 olan ikizdere jeotermal
sularinda silfat kompleksleri (LnSO#) baskindir. incelenen sular ve cevre kayaclarin PAAS’a normalize NTE dagilimlari
birbirine benzer ve granitik kayaclarla etkilesimde bulunan sular pozitif Eu anomalisi géstermekte olup, buda sulardaki
NTE’lerin granit ve granodiyorit tirl kayaglardan kaynaklandigina isaret etmektedir.

Anahtar Kelimeler: Jeotermal su, su-kayag etkilesimi, hidrojeokimya, nadir toprak elementleri, Ayder-ikizdere

215




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

Rare Earth Elements Geochemistry in Waters from Ayder and ikizdere (Rize)
Geothermal Fields in NE Turkey

Esra Hatipoglu Temizel, Fatma Gultekin, Arzu Firat Ersoy

Karadeniz Teknik Universitesi Miihendislik Fakiiltesi, Jeoloji Mithendisligi Béliimii, Trabzon, Turkey
(esrahatipoglu@ktu.edu.tr)

Geochemistry of rare earth elements (REEs) in geothermal springs and their host rocks provides important
information on the water rock interaction and the process of possible mineralization in the geothermal systems. The
aim of this study is to determine the origins of REEs in the geothermal and cold waters of the Ayder and Ikizdere (Rize)
geothermal fields in Eastern Black Sea Region, and to assess the fractionation processes of REEs in the water-rock
interaction and the migration processes of the REEs” aqueous complexes in the geothermal waters. Concentrations of
REEs were determined in geothermal waters, cold water springs, surface waters as well as their host granitic,
granodiorites and basaltic rocks in the study area. According to the results of chemical analysis of major ions, Ikizdere
geothermal waters are Na-Ca-HCOs, and Ayder geothermal waters are Na-Ca-CO5-SO, water types. Post Archaen
Australian Shale (PAAS) normalized of REEs are in range of 10-5-0.2 for waters and 0.02-1.87 for rock samples. Ikizdere
geothermal field, which has lower pH values than Ayder geothermal field, has higher YREE content. According to
calculated saturation index values, Al phase containing clay minerals can adsorb and control the dissolved SREE
concentration in the studied waters. When the speciation of REEs’ complexes is evaluated in the studied waters,
carbonate complexes (LnCO32) in Ayder geothermal waters with pH ~9 are dominant while sulfate complexes (LnSO%*)
in ikizdere geothermal waters with pH ~7. According to the PAAS normalized REEs patterns, the studied waters and
their host rocks are similar to each other, and the waters interacting with granitic rocks show positive Eu anomaly, all
of which indicate that REEs in the waters originate from granite and granodiorite type rocks.

Keywords: Geothermal water, water-rock interaction, hydrogeochemistry, rare earth elements, Ayder-ikizdere
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]IIlca (Savsat-Artvin) Jeotermal Sularinda Hidrokimyasal Siiregler

Fatma Giiltekin, Esra Hatipoglu Temizel, B. Melih Subasi, Arzu Firat Ersoy, M. Ziya Kirmaci

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi B&limii, Trabzon, Tirkiye
(fatma@ktu.edu.tr)

Jeotermal sular, yeraltinda kalis strelerinin daha uzun olmasindan dolayl normal sulara gore daha fazla iyon igerigine
sahiptirler. Su- kayag etkilesiminden dolay jeotermal sularin kimyasal icerikleri de farklihk gostermektedir. Bu calismada
llica Jeotermal Sahasi (1JS) sicak sularinin kimyasal bilesimlerinde etkili olan hidrokimyasal stregler belirlenmek istenmistir.
Bu amag dogrultusunda jeotermal sahada ylzeylenen degisik kayag gruplarindan, sicak ve soguk su noktalarindan
ornekler alinmistir. Kayaglarda ana oksitler ve iz elementler, sularda ise major iyonlar ve iz elementler analiz edilmistir.

Alanda yuzeylenen volkanitler genellikle andezit, bazalt, trakiandezit ve trakibazalt, arakatki seklinde bulunan tortul
kayaclar ise kumtasi, silttasl ve camurtaslarindan olusur. Kayaglarda Sr, Rb, Zr, Cu ve Zn gibi iz elementler yiksek, As, Sn,
Cd, Sb, Tl ve Se gibi iz elementler ise distk degerlerdedir.

1JS'nda jeotermal sularin sicakhig 40°C, pH degeri 6.5, Ozgll Elektriksel iletkenlik (OEI) degeri 6200uS/cm dir. Kimyasal
acidan termal sular Na-HCOs-Cl, soguk kaynak ve ylzey sulari ise Ca-HCOs3 su tipindedir. Jeotermal sularda major iyon
konsantrasyonlarini plajiyoklas ve silikatlarin ayrismasi ve iyon degisim olaylari kontrol etmektedir. Na*/(Na** CI-) oranina
gore jeotermal sulardaki Na*, albit ttrG plajioklaslarin ayrismasindan ve iyon degisimi olaylarindan kaynaklanmaktadir.
Sulardaki Ca**'un kaynagini ise karbonath kayaclarin ayrismasi olusturur. Rb, Sr, Zr, Mo, Cu, Pb, Zn, Ni, As ve Sb iz
elementler jeotermal sularda yiksek degerlerdedir.

Anahtar Kelimeler: Hidrojeokimya, hidrokimyasal streg, iz elementler, llica jeotermal sahasi
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Hydrochemical Processes in the llica (Savsat-Artvin) Geothermal Waters

Fatma Giltekin, Esra Hatipoglu Temizel, B. Melih Subasi, Arzu Firat Ersoy, M. Ziya Kirmaci

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi B&limii, Trabzon, Turkey
(fatma@ktu.edu.tr)

Geothermal waters have more ion content than normal waters because of their longer underground residence time.
The chemical content of geothermal waters also varies due to water-rock interaction. In this study, it is aimed to
determine hydrochemical processes which are effective in the chemical composition of llica Geothermal Field (IGF)
thermal waters. For this purpose samples were collected from thermal waters, cold waters and different rock groups
outcroped to geothermal area. The main oxides and trace elements in rocks, major ions and trace elements in water
were analyzed.

The volcanic rocks which are exposed in the field are composed of andesite, basalt, trachyandesite and trachibazalt,
and sedimentary rocks in the form of intercalations are composed of sandstone, siltstone and mudstones. Trace
elements such as Sr, Rb, Zr, Cu and Zn are high in rocks and trace elements such as As, Sn, Cd, Sb, Tl and Se are low
values.

The temperature of 1JS in geothermal waters is 40°C, the pH value is 6.5, and the Specific Electrical Conductivity (SEC)
value is 6200 uS/cm. Chemically, the thermal water is Na-HCOs-Cl, cold water and surface waters are Ca-HCO3; water
type. The major ion concentrations in geothermal waters are controlling the dissociation of plagioclase and silicates
and ion exchange process. The Na+ in the geothermal waters, due to the ratio of Na*/(Na** CI), is due to the
dissociation of the albite type plagioclases and ion exchange process. The source of Ca** in the water is the
decomposition of carbonated rocks. The trace elements of Rb, Sr, Zr, Mo, Cu, Pb, Zn, Ni, As and Sb are high values in
geothermal waters.

Keywords: Hydrogeochemistry, hydrochemical process, trace elements, llica geothermal field
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]Groundwater Hydrogeochemistry in Naima-Aithah Area, Southeast Tikrit, Iraq

Mayyadah Ahmed Abdullah?, Sabbar Abdullah Saleh?, Laftah Salman Kadhim?

Department of Petroleum Engineering, Al-Kitab University College, Iraq
2Department of Applied Geology, College of Science, University of Tikrit, Irag
(sabbar.saleh@gmail.com)

This study aimed to assess the groundwater quality and determine its suitability for different purposes in comparison
with the international standard specifications. Sixtyfour groundwater samples were collected for chemical analysis. The
study includes the analysis of major cations (Na*, K*, Ca**, Mg**), major anions (SO4=, HCO3, CI") and minor components
such as nitrates (NOs’), trace or heavy elements (Fe, Cu, Zn, Pb, Cd and Ni). Physicochemical properties (EC, TDS, pH and
TH) of groundwater were also determined.

pH value in well water samples ranged between 6.7-7.86 with average 7.28, so the majority of samples were weakly
alkaline. TDS is the main hydrogeochemical indicator, its range from 1171-2360 ppm with average 1705 ppm, and it was
observed that the concentration of TDS increased towards the discharge area. While the EC ranged between 3079-1622
umho/cm with average 2000 umho/cm, it increases towards the discharge area. TH value in groundwater of the area
range between 953.8-1856.8 ppm, with average 1392 ppm, and the values increase to the direction of discharge area. It
was found that the concentration of heavy metals was very low. The concentration of nickel and cadmium was less than
0.1 ppm. Iron, copper and lead concentrations were less than 0.01 ppm. The Zn concentration is not significant in the
region. This is due to the fact that the area is not contaminated by heavy elements because it is not industrially exploited.
The chemical compositions indicate that the water is not suitable for potable uses according to WHO criterion, but it is
suitable for irrigation, animals drinking and for building purpose.

Keywords: Groundwater, hydrogeochemistry, Naima, Irag
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]Kozakll (Nevsehir) Jeotermal Alanindaki Coknti/Obruk Olusum
Mekanizmasinin Hidrojeolojik Degerlendirmesi

Koray Selcuk?, Mustafa Afgin?

1Sosyal Giivenlik Kurumu ingaat ve Emlak Daire Baskanhigi, 06420, Kizilay, Cankaya, Ankara, Tiirkiye
2Aksaray Universitesi Mithendislik Fakiltesi Jeoloji Miihendisligi Balimii, Kampis 68100 Aksaray, Tiirkiye
(mafsinbaglum@gmail.com)
Kozakli jeotermal alani (KJA) orta Anadolu’da 6nemli jeotermal enerji potansiyeline sahiptir. Kozakli jeotermal sulari
(KJS)'nin birincil akiferi Premesozoyik yasli mermerler, ikincil akiferi Tersiyer yasli kiregtaslaridir. KJA’da jeotermal sular
(KJS)'dan (45-96°C) 2900 konut isitmaciligi, seracilik ve termal turizm igin yararlaniimaktadir.

KJA'da, KB-GD ve KD-GB yonli faylarin kesisme noktasinda 17 Ocak 2007 tarihinde aniden ~30 m g¢apinda ~15 m
derinliginde ¢okunti/obruk meydana gelmistir. Bu galismanin amaci, KJA'daki bu ¢ékintinin olusum mekanizmasini
ve gelisimini incelemektir. Bunun igin ¢dkintt alani (CA)'na, jeofizik, jeoteknik, hidroloji, hidrojeoloji, hidrojeokimya,
izotop ve insansiz hava araci (drone) gibi yontemler uygulanmistir. CA'daki jeofizik olgciimler ¢okintu alaninin st
bolimindn kirikli-gatlakli derinlere dogru bozusmus kiregtaslarindan olustuguna ve KB-GD yéninde termal otellere
dogru ilermeye devam ettigine isaret etmistir. CA'daki paleokarstik bosluklu travertenimsi kirectaslarinin Gzerindeki
ortd birim (10-15 m), siltli cakil ve distk plastisiteli siltten olusmustur. KJA ve cevresine ait hidrolojik veriler havzadaki
buharlagsma-terlemenin bazen %90'lari gegtigini géstermistir. Bu durum, KJA'daki karbonatli kayaglarda yizeyden daha
cok hipojenik karstlasmanin etkinligine isaret eder. Yani, Na-Ca-CI-SO4/HCOs3 su tipli, 24C izotoplarina gore gorinur yas!
35000 yili agsmis KIS'nin beslenimi Holosen donemine kadar uzanmaktadir. Derin ve yavas dolasimli KJS'nin, derinlerden
yuzeye dogru ylkselimi sirasinda soguk sularla karismasi sularin ¢ézlcU (karisim korozyonu) 6zelligini arttirmistir. Bu
asindirici sular KJA'da karstlasmanin ilerlemesine yol agmistir. Ayrica, asiri jeotermal su ¢ekimi (23000 m3/gun), efektif
gerilmedeki artis, jeotermal atik sular igin yeterli sayida reenjeksiyon kuyusunun bulunmamasi ve Kozakli belediyesi
kaplica park alaninda yapilan gevre diizenlemesinin de tetiklemesiyle ¢okinti meydana gelmistir.

Anahtar Kelimeler: Jeotermal su, ¢okintt, karstlasma, asiri su ¢ekimi, Kozakli, orta Anadolu
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Hydrogeological Evaluation of the Subsidence/Obruk Formation Mechanism
in Kozakli Geothermal Field, Nevsehir, Central Anatolia, Turkey

Koray Selcuk?, Mustafa Afgin?

ISosyal Guvenlik Kurumu insaat ve Emlak Daire Bagkanligi, 06420, Kizilay, Cankaya, Ankara, Turkey
2Aksaray Universitesi Mithendislik Fakiiltesi Jeoloji Miihendisligi B&limii, Kampis 68100 Aksaray, Turkey
(mafsinbaglum@gmail.com)

Kozakli geothermal field (KGF) has the most important geothermal energy potential in central Anatolia. The primary
aquifer of the Kozakli geothermal waters (KGW) is the Premesozoic aged marbles and the secondary aquifer is Tertiary
aged limestones. In KJA, geothermal waters (KGW) (45-96°C) are utilized for 2900 residential heating, greenhouse and
thermal tourism. Subsidence/obruk of ~ 15 m depth at ~ 30 m diameter has been occurred suddenly at the
intersection of NW-SE and NW-SW faults in KGF on January 17, 2007. The purpose of this study is to examine the
mechanism and development of this subsidence in the KJA. For this, methods such as geophysical, geotechnics,
hydrology, hydrogeology, hydrogeochemistry and isotope have been applied to subsidence field (SF). Geophysical
measurements in the SF indicate that the upper part of the subsidence consists of fractured-cracked limestones and
continues to the thermal hotels in the NW-SE direction. The cover unit (10-15 m) consists of silt gravel and low-
plasticity silt overlying travertine-like limestones with paleokarstic structure the SF. The hydrological data of KGF and
its vicinity denote that sometimes 90% of the evapotranspiration of the basin. This suggests that the activity of
hypogenic karstification is higher than the surface karstification in the carbonate rocks in the KGF. That is, the
recharge of KGW which has Na-Ca-Cl-5S04/HCO3; water-type and over 35,000 years apparent age by 4C isotopes,
extends to Holocene period. The mixing of deep and slow circulating KGS with cold waters during the ascent from
deep to the surface has increased their corrosive feature (mixing corrosion). These corrosive waters led the progress
of karstification in KGF. In addition, subsidence occurred due to overexploitation of the geothermal water (23,000
m3/day), increase in effective stress, lack of sufficient reinjection wells for the geothermal wastewater, and triggering
of environmental regulation in the Kozakli manucipal bath park area.

Keywords: Geothermal water, subsidence, karstification, overexploitaion of water, Kozakli, central Anatolia
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Kuzey Develi Kapali Havzasi Yeraltisuyu Kirlilik Dizeyinin Agir Metal Kirlilik
indeksi ile Degerlendirilmesi

Sebnem Arslan?, Cigdem Yiicel>3, Sileyman Selim Calli', Mehmet Celik?

IAnkara Universitesi, Jeoloji Miihendisligi B6lima, Ankara, Turkiye
2Ankara Universitesi, Fen Bilimleri Enstitiisii, Ankara, Tiirkiye
3Devlet Su isleri Genel Mudurligl, Ankara, Tirkiye
(sebnem_okten@yahoo.com)

Bu ¢alismada Develi Kapali Havzasi’'nin kuzey béliminde yeraltisuyu agir metal kirlilik dizeyinin degerlendirilmesi
amaglanmistir. Bu amagla, alanda bulunan 10 adet kuyudan ve 5 adet kaynaktan kurak ve yagisli sezonlari temsil
edecek sekilde iki donem (Ekim 2013 ve Mart 2014) 6rnekleme yapilmistir. Alinan érneklerde As, B, Cd, Cr, Cu, Fe, Mn,
Pb ve Zn konsantrasyonlari belirlenmis ve her érnek icin bu konsantrasyonlar kullanilarak Agir Metal Kirlilik indeksi
(Heavy Metal Pollution Index- HPI) hesaplanmistir.

HPI ylzeysulari ve yeraltisularinda kirlilik degerlendirmesi igin kullanilan pratik ve kolay bir aragtir. Bu indeks ile segilen
kirletici parametrelerinin bilesik etkisi belirlenebilmektedir. indeks hesabi icin secili parametrelere icme suyu
standartlarina bagl olarak bir agirlik atanmaktadir. Ayrica, metalin gozlenen degeri, standart degeri ve maksimum
goézlenmesi istenen degeri kullanilarak bir alt indeks hesaplanmaktadir. Oncel calismalara gére kritik kirlilik indeks
degeri 100 olarak kabul edilmistir.

Kuzey Develi Kapali Havzasl yeraltisularinda yapilan degerlendirmelerde bazi 6rneklerde As, B ve Fe elementleri
oldukga yuksek konsantrasyonlarda saptanmistir. Maksimum konsantrasyonlar As icin 774 ug/l, B icin 4570 ug/I ve Fe
icin 7212 ug/I'dir. Tum 6rnekler icin HPI degerleri kurak dénem igin 0.7-1127.4 arasinda, yagisl dénem igin 2.7-1740
arasinda belirlenmistir. Kirlilik dizeyi en dustk ornekler kaynak sularindan alinmis ornekler, en yiksek olanlar ise
alanda bulunan serbest akiferden alinmis 6rneklerdir. Bu ytksek degerler kritik kirlilik endeksinin oldukca Gzerindedir.
Alanda antropojenik kirlilik yaratabilecek endustriyel faaliyetler veya maden aktiviteleri bulunmamaktadir. Dolayisiyla,
sularda yuksek konsantrasyonlarda gozlenen agir metallerin kaynaginin jeojenik oldugu ve bu sularin s6zi gegen agir
metalleri ileri derecede ayrismis volkanik ve piroklastik kayaglar ile etkilesimi sonucunda binyelerine aldiklari

distnulmektedir.

Anahtar Kelimeler: Agir metal kirlilik indeksi, yeralti suyu, Develi Kapali Havzasi, jeojenik su kirliligi
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Evaluation of the Pollution Level in the Groundwater of Northern Develi
Closed Basin by Using Heavy Metal Pollution Index
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(sebnem_okten@yahoo.com)

This study aims to evaluate the groundwater heavy metal pollution level in the northern Develi Closed Basin. For this
purpose, samples from 10 wells and 5 springs were collected in two different periods (October 2013 and March 2014)
to represent dry and wet seasons. Concentrations of As, B, Cd, Cr, Cu, Fe, Mn, Pb and Zn were determined and used to
calculate Heavy Metal Pollution Index (HPI) of all samples.

The HPI is a practical and an easy tool to evaluate the heavy metal pollution in surface water and groundwater. The
composite influence of the selected pollution parameters can be determined with the HPI. To calculate HPI, a
weighting between zero and one is assigned to selected parameters depending on the drinking water quality
standards. Besides, a sub-index is calculated by using the monitored and standard values of the metal and the
desirable maximum values. According to previous studies, the critical pollution index value is defined as 100.

The assessment of groundwater quality in the northern Develi Closed Basin showed that As, B and Fe concentrations
are as high as 774 pg/l, 4570 ug/l and 7212 ug/l, respectively, in some of the samples. The HPI values are between 0.7
and 1127.4 in the dry season and between 2.7 and 1740 in the wet season. The samples with the lowest pollution
levels are the ones collected from the springs, whereas the samples with the highest pollution levels are the ones
collected from the unconfined aquifer in the area. These highest values are way above the critical pollution index.
There are no industrial or mining activities that can cause anthropogenic contamination in the study area. The source
of these metals observed in groundwater is geogenic and attributed to the interaction of these waters with highly
altered volcanic and pyroclastic rocks.

Keywords: Heavy metal pollution index, groundwater, Develi Closed Basin, geogenic water pollution
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]Chemical Composition and Salt Load in Rainwater of Mosul City, Irag

Amer W. Abdulkareem, Mohammad T. S. Khalil, Khalid E. Alhadidi

Department of Soil Sciences and Water Resources, Coll. of Agriculture and Forestry, Univ. of Mosul, Iraq
(abdulkareemamer@yahoo.com)

Determination of chemical composition of rainwater at rural environments is an important goal to understand the effect
of natural and man-made sources on the precipitation, and also investigating possibility of long range transport of

pollutants.

Considering the above, the present study reports the chemical composition and atmospheric salt load of rainwater in
Mosul city, Nineveh Governorate, Irag. The sampling was done from October 2012 to March 2013. Twentysix samples
were collected and analyzed for pH, major ion concentration (Ca**, Mg*, K*, Na*, Cl, HCOs, SO4~) and electrical
conductivity. Total annual precipitation was 338.55mm.

The results show that the volume weighted mean (VWM) pH and electrical conductivity in the rainwater were 6.83 and
114.22uS.cmt respectively. Cation and anion concentration were ordered as follow: Ca** > Mg* > Na* > K* and HCO5 > CI-
> SO4=.Bicarbonate and Calcium ions contributed to 65.3% of the total ions in the rainwater. Equivalents ratios for
different ionic components to sodium, revealed higher values in rainwater than that of seawater. This indicates the
dominance of non-marine in studied samples.

Analyses revealed that Cl concentration in the precipitation in the urban city of Mosul was about 0.0118kg Cl m3 of
chloride in rainwater which equal numerically to 39.5kg NaCl h? of land. All ion concentrations were found within the
expected range of fresh water, compared with a hydro-chemical study of rain water in Baghdad city-Irag, our results
were less than half their average concentration for chloride ion (750ueq/I).

Keywords: Rain water, Iraq, salt load, pollutant, EF
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LAyvallk (Balikesir, Bati Turkiye) Yoresi ve Yakin Cevresindeki Yeralti Sularinin
Hidrojeokimyasal ve Fiziksel Ozellikleri

Aykut Akgiin?, Necdet Tirk?
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Bu calismada, Ayvalik (Balikesir, Bati Turkiye) yoresi ve yakin gevresindeki yeralti sularinin bazi hidrojeokimyasal ve
fiziksel ozellikleri incelenmistir. Calisma alani Tarkiye’nin Bati kisminin agilma tektonigi rejiminden otira aktif bir
tektonik karakter sunmaktadir. Bu nedenden 6tird ¢alisma alaninda ¢ok sayida termal su ¢ikisi bulunmaktadir. Buna
ilave olarak, hem kara hem de deniz ortaminda soguk su ¢ikis noktalari da bulunmaktadir. Bu kapsamda, karasal
ortamda yer alan kaynak sularinin hidrojeokimyasal ve fiziksel 6zelliklerine genel bir bakis amaglanmistir. Bu kapsamda,
yaklasitk 300 km? lik bir alanda ondokuz nokta belirlenmistir. Bu noktalardan on tanesi 6rneklenmis, sularin sirasiyla
¢6zUnmus iyon (anyon ve katyonlar), elektriksel iletkenlik (EC) ve pH gibi temel hidrojeokimyasal ve fiziksel 6zellikleri
belirlenmistir. Geri kalan dokuz nokta icin ise Devlet Su isleri Genel Midirliigi (DSI) tarafindan Uretilen veriler

kullanilmigtir.

Elde edilen sonuglara gore, deniz kiyisina yakin noktalardan elde edilen EC degerleri (1000 uS/cm ila 3600 uS/cm),
daha i¢ kisimlardaki noktalara (233 uS/cm ila 1000 uS/cm) goére daha yiksektir. Bu sonug, kiylya yakin noktalarda
yeralti suyunda tuzlanmanin agik bir kanitini gdstermektedir. Korelasyon matrisine dayanarak, Ca ve Mg iyon degerleri
0.86 rZ degeri uyarinca iyi bir korelasyon gostermektedir. Bu sonug akifer kayalarinin karbonat kayalari oldugunu
gostermektedir.

Bu sonuglar dikkate alinarak, Cografi Bilgi Sistemleri (CBS) ve Krigging ve Ters uzaklik agirliklandirma (IDW) gibi
konumsal istatistik yontemleri kullanilarak verilere ait yizey dagihm haritalari elde edilmistir. Bu haritalar kullanilarak,
hidrojeokimyasal ve fiziksel 6zelliklerinin degismlerinin degerlendirilmesi noktasinda yogunluk alanlarinin belirlenmesi

de mimkidn olmustur.

Anahtar Kelimeler: Hidrojeokimya, yeraltisuyu, cografi bilgi sistemleri, Ayvalik
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In this study, some hydrogeochemical and physical properties of groundwaters in and around Ayvalik (Balikesir,
Western Turkey) district were investigated. The study area reveals an active tectonic character due to the rifting
tectonic regime of the western part of Turkey. Therefore, there are several thermal water discharge points in the area.
In additon, cold thermal discharge points are also available both at terrestrial and sea environment. In this context,
this study aimed to investigate the hydrogeochemical and physical properties of these cold spring waters locating at
terrestrial area. For this purpose, nineteen sampling points were determined in an area of almost 300 square
kilometers. Ten points of them were sampled, and basic hydrogeochemical and pyhsical properties such as dissolved
jons (cations and anions), electrical conductivitiy (EC) and pH values, respectively were determined. The remaining
nine sampling points were evaluated by using data produced by General Directory of State Hydrolic Works (DSI) of
Turkey.

According to the results obtained, the EC values obtained from the points close the shoreline (between 1000 uS/cm
and 3600 uS/cm) are higher than points that are located at inner of the terrestrial area (between 233 uS/cm and 1000
uS/cm). This result clearly shows an evidence of salinization of the groundwater close the shoreline. Based on the
correlation matrix evaluation, Ca and Mg shows a good correlation with a r2 value of 0.86. This shows that the many of
aquifer rocks are carbonate rocks.

Considering these results, surface trend maps of the values obtained were also produced by Geographical Information
Systems (GIS) and spatial statistical analysis methods such as Krigging and inverse distance weighting (IDW). By using
these maps, to investigate the concentrated locations in point of assessment of hydrogeochemical and pyhsical
properties changes could be possible as well.

Keywords: Hydrogeochemistry, groundwater, geographical information systems, Ayvalik
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]Bademli (Dikili-izmir) Jeotermal Alaninin Hidrojeokimyasal incelemesi

Melis Somay, Unsal Gemici
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(melis.somay@deu.edu.tr)
Bademli Jeotermal Alani, izmir ili Dikili ilgesinde Bademli Kéyi’niin deniz kesiminde olup, deniz kenarindaki kaynakta
36.8 °C, karaya dogru kesimindeki sondajda ise 51°C sicakliga ulasmaktadir. Bu calisma Bademli Jeotermal Alaninin
hidrojeokimyasal degerlendirmesini amaglamistir. Yuntdag Volkanitleri bolgedeki rezervuar kayayi olusturmaktadir. Is

kaynagi ise Bakircay grabenini olusturan D-B yonli tektonizmaya bagli jeotermal gradyandir.

Bademli Jeotermal Alani'nda su tipi Na-Cl olup deniz suyu girisimini destekleyen %14-16 karisim orani hesaplanmistir.
Sularin elektriksel iletkenlik (EC) degerleri 10700 uS/cm mertebesindedir. Bolgeden alinan soguk su orneklerinin
sicakliklari 18 °C, EC degerleri 200 uS/cm ve su tipleri ise Ca-Mg-Na-HCOs-Cl seklindedir. Deniz suyu girisiminden dolayi
termal sulara Si-Entalpi diyagrami uygulanmis ve 210-240 °C rezervuar sicakligl dngorilmistir. Termal sularda As, B,
Fe ve Sb konsantrasyonlari igme suyu standartlarinda énerilen degerlerin tzerindedir. Olasi bir kullanim sonucu, alic
ortama direk desarj edilebilecek olan jeotermal artik sular, gevresel kirlilige sebep olabilir.

Anahtar Kelimeler: Hidrojeokimya, Bademli Jeotermal Alani, izmir
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]Hydrogeochemical Investigation of Bademli (Dikili-izmir) Geothermal Field

Melis Somay, Unsal Gemici
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(melis.somay@deu.edu.tr)

Bademli Geothermal Field is located in the coastal side of Bademli Village in the province of Dikili-lzmir, and reaches a
temperature of 36.8 °C at the coastal spring and 51 °C towards to mainland. The aim of this study is to investigate the
hydrogeochemistry of Bademli Geothermal Field. Yuntdag Volcanics form the reservoir rock in the region. The heat
source is the geothermal gradient due to the D-B direction tectonism, which forms the Bakirgay graben.

In the Bademli Geothermal Field, the mixing ratio of seawater about 14-16% and the water type is Na-Cl that supports
the seawater intrusion. The electrical conductivity (EC) values of the waters are in the order of 10700 uS/cm. Cold
water samples taken from the region have 200 uS/cm EC at 18 °C. The water type is Ca-Mg-Na-HCOs-Cl. The Si-
Enthalpy diagram was applied to the thermal waters due to the seawater attempt and the reservoir temperature of
210-240 °C was predicted. Concentrations of As, B, Fe and Sb in thermal waters exceeded drinking water standards. A
possible usage of these geothermal wastewaters, which can be discharged directly to the receiving center, can cause
environmental pollution.

Keywords: Hydrogeochemistry, Bademli Geothermal Field, izmir
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Mehmet Yilmaz Savasgin
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(yilmaz.savacin@deu.edu.tr)

Jeoloji de diger doga bilimleri gibi, temel bilimler olan fizik ve kimyadan yararlanmadan fazla ileri gidemez. Bu anlamda
jeokimya, giderek artan yaygin dallanmalariyla yerbilimlerine onemli katkilar saglarken, jeofizik gibi jeolojiden
ayrilmadigindan ¢ok daha saglikli bir konumdadir. Giderek artan bilim dallari sayisi, disiplinler arasi gegis ve cakismalari
da beraberinde getirmistir. Cevre Mihendisligi bu cakismalarda basi ¢ekerken adinin gekiciligi nedeni, cogu kez cevre
jeokimyasi alaninda da boy géstermektedir. Konunun sahibi hangi bilim dali sorusu bu durumda anlamsizlasmakta, isi
kim daha iyi basariyor ise sahibi de o olmaktadir. Bu baglamda cevre jeokimyasinin daha girisken hamlelerle boy
gostermesi gerekir ve hepimize yetecek kadar konu ve sorun karsimizdadir. Cevre mihendisleri bir soruna yaklasirken
mutlaka oteki disiplinlere bagvurmak zorundadirlar. Oysa jeokimyacilar olarak yerbilimlerinin derin bilgi temeli ile
saglam bir zeminden hareketle, sorunu ¢ézme yetenegimizin verimliligini hissetmeliyiz.

GUnumuzde, ciddiyetten uzak raporlar ve yorumlara dayanan olaylar karsisinda, ezber slogan soylevler ile fazla ileri
gidemeyecegimiz gorulmektedir. Meslek bilgisi ve disiplinimizin yeterliliginde, ezber soylevlere gerek kalmadan
hakhhgimizin ortaya ¢ikacagi ise kesindir. Sorumluluk bilinci ve saglam mesleki bilgiler ile sorunlara yaklasildiginda,
disiplinler arasi rekabetten cok isbirliginin daha yararlari olacagi da sUphesiz bir gergektir.

Konuyu, Berlin Freie Universitesi ile birlikte yuritilmekte olan, tilkemizle ilgili bir projeden &rnekler vererek burada
acacagiz.

Anahtar Kelimeler: Cevre Jeokimyasi
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Geology, like other natural sciences, cannot provide important advance without supporting of the basic sciences,
physics and chemistry. In this sense, geochemistry provides important contributions to earth sciences with
increasingly widespread geochemical branching. As an included part of earth science, the effective contribution of
geochemistry to geology is more apparent than geophysics that distinguishes itself as an independent branch.
Increasing number of branches of science causing inter-disciplinary shifts and conflicts. Environmental Engineering is
at the head of these overlapping because of the attraction of the name and so they are working often by substituting
to environmental geochemistry. The question of “which science owns this matter” is meaningless. Who manages the
business better is owner of this issue? In this context, environmental geochemistry should be more proactive and we
have quite enough subject and problems. Environmental engineers have to get help from other disciplines when
approaching a problem. However, as geochemists, started from a solid ground with a deep knowledge base of
geologists we have to feel the increased productivity of our ability to solve the problem.

Events we often encounter today, based on insufficient reports and comments, we have not been able to go too far
with the motto of memorizing slogans. It is an inevitable certainty, when proficiency in profession and discipline is the
case, the righteousness will emerge without the need to memorize slogans. When approaching problems with
responsibility and well-informed professional knowledge, there is no doubt that cooperation among disciplines will
have more benefits than competition.

We will open this topic here, giving examples from a project related on our country, which being carried out with
Berlin Freie University.

Keywords: environmental geochemistry
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%rsenic, Cadmium, Nickel and Zinc Pollution Evaluation in Dust of Kirkuk City,
Northern Iraq

Noor M. Sameen

Al Kitab University, Department of Petroleum Engineering, Kirkuk, Iraq
(noor_mark1111@yahoo.com)

Current study includes determination of the concentrations of arsenic, cadmium, nickel and zinc in 5 samples of dust (S).
These samples were taken from different neighbourhoods in Kirkuk city, during April 2015. Concentration of elements
determined by (ICP-MS). Some physical and chemical properties such as pH and organic matter has been measured. In
addition, major oxides and some trace elements in samples were also measured. The mean concentrations of the
elements are 6.8 mg/kg for As, 0.58 mg/kg for Cd, 91.2 mg/kg for Ni, and 1039.8 mg/kg for Zn. Studying the correlation
coefficients of samples has proven a positive correlation among the concentration of As and Mg, MgO, Ni, Co, Cr, V,
Al,0s, Pb; Cd and LOI, P, Mo, Na,O, P,0s, Al,03, Fe;03; Ni and As, P, Al,03, MgO, K,0, Mn, S, Co, Pb, Mg, and Zn and As, P,
Fe,0s, Ni, Al,03, MgO, K;0, Nay0, P, LOI, P, Ca, S, Co, Mg. According to contamination factor calculations, Kirkuk soils are
contaminated considerably with As and Cd, heavily with Zn.

Keywords: Trace elements, dust, industrial, urban, Kirkuk city
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]Cangaldaé Metamorfik Kompleksi (Kastamonu) ile iliskili Cozoglu Pb-Zn-Cu
Mineralizasyon Alanlarinin Toprak Jeokimyasi Ozellikleri

Aysun S6zciit, Kurtulus Ginay?, Cahit Dénmezt, Ciineyt Baran?, Kenan Coskun?, Ozgiir Deveci®, Halim Mutlu*

Maden Tetkik ve Arama Genel Mdurltgl, Maden Etit ve Arama Dairesi Baskanligi, Ankara
2Maden Tetkik ve Arama Genel Mudurltgi, Marmara Bolge Mudurlugi, Kocaeli
3Ankara Universitesi, Mithendislik Fakiiltesi, Jeoloji Mithendisligi B&lim, Ankara

(aysun.sozcu@mta.gov.tr)

Cangaldag Metamorfik Kompleksi, Kastamonu ilinin Devrakani-Taskoépri-Handnu ilge sinirlari iginde yer alir. Bu kompleks,
yesilsist fasiyesinde metamorfizma gegirmis adayayl volkanik-subvolkanikleri ile tektonik dokanakli derin deniz
sedimanlarini kapsar. Ada yayinin volkanik-subvolkanik kayacglari bazaltik andezit, dasit ve riyodasitlerden olusur. Bu
kayaclar ile tektonik dokanakli olarak yer alan fillitler ve kloritsistler, kompleksin derin deniz sedimanlarini temsil eden
Uyesidir. Cangaldag Metamorfik Kompleksi icindeki bazmetal mineralizasyon alanlarini da igine alan genis bir alanda,
gerceklestirilen dere sedimani jeokimyasal prospeksiyonu sonucunda anomali alanlari belirlenmistir. Anomali veren bu
alanlarda detay toprak jeokimyasi calismalari yapilmistir. Toprak ornekleri fillit ve kloritsistler ile asidik meta-
volkanik/subvolkanikler olmak tzere iki farkl jeolojik birimde gerceklestirilmistir. Sistematik olarak karelajlara bolinen
alanlarda 50 metrede 1 6rnek olacak sekilde toplam 1067 adet toprak o6rnegi alinmistir. Toprak érnekleri 80 mesh
boyutuna getirilmis ve ICP-MS yodntemi ile analiz edilmistir. Kompleks igindeki derin deniz metasedimanlari ile volkanik
kayaclar Uzerinde gelisen toprak értinin kimyasal 6zellikleri karsilastirilarak degerlendirilmistir.

Mineralizasyon alanlari Gzerinde limonitlesme yaygin olan alterasyon GrGnudir. Toprak jeokimyasi sonuglari alterasyon
alanlarindaki bazmetal degerlerinde belirgin bir artis oldugunu gostermistir. Anomali alanlarindaki toprak jeokimyasinin
baz metallere gore dagilimi Pb anomali alani igin, Pb (72-2155 ppm araliginda; ortalama 377 ppm), Zn (250-1100 ppm
araliginda; ortalama 476 ppm), Cu (19-1100 ppm aralginda; ortalama 84 ppm) araliklari ile Pb-Zn agirlikh bir
mineralizasyon gelisimini isaret eder. Bakir anomali alani igin toprak jeokimyasinin baz metallere gére dagilimi Cu (25-
1090 ppm araliginda; ortalama 97 ppm), Zn (22-305 ppm araliginda; ortalama 113 ppm) ve Pb (6-23 ppm araliginda;
ortalama 10 ppm) Cu-Zn egemen bir silfit mineralizasyonunu isaret eder.

Toprak jeokimyasi analizlerinden elde edilen anomali haritalari ve maden jeolojisi haritalarinin korelasyonlari neticesinde,
inceleme alanlarinda sdlfurli mineralizasyonlarin potansiyel alanlari belirlenmistir. Bu alanlar, bolgedeki Hanonl ve
Zeybek bakir mineralizasyon alanlari ile jeolojik ve mineralizasyon birlikteligi yontnden benzerdir.

Anahtar Kelimeler: Cangaldag Metamorfik Kompleksi, baz metal mineralizasyonlari, toprak jeokimyasi
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Soil Geochemistry Characteristics of Cozoglu Pb-Zn-Cu Mineralizations
Associated with the Cangaldag Metamorphic Complex (Kastamonu)

Aysun Sézcii!, Kurtulus Giinay?, Cahit Dénmez?, Ciineyt Baran®, Kenan Coskun?, Ozgiir Devecit, Halim Mutlu?

Maden Tetkik ve Arama Genel Mdurlugl, Maden Etiit ve Arama Dairesi Baskanligi, Ankara
2Maden Tetkik ve Arama Genel Mdurlugi, Marmara Bolge Mudurlugi, Kocaeli
3Ankara Universitesi, Mihendislik Fakiltesi, Jeoloji Mihendisligi B&lim, Ankara

(aysun.sozcu@mta.gov.tr)

The Cangaldag Metamorphic Complex is located within the territory of Devrakani-Tasképri-Hanond towns of the
Kastamonu city. This complex is composed of island arc volcanics-subvolcanics metamorphosed under green schist
facies and the deep sea sediments of tectonic contact. Volcanic-subvolcanic rocks of island arc comprise basaltic
andesite, dacite and rhyodacite. Phyllites and chlorite schists in tectonic contact with these volcanics represent the
deep sea sediment member of the complex. Base metal mineralization areas within the Cangaldag Metamorphic
Complex were determined with soil geochemistry surveys conducted in anomaly areas which were selected on the
basis of results of geochemical analyses on river sediments collected based on 1/25.000 scaled topographic maps. Soil
geochemistry surveys were carried out for two different geological units: phyllites and chlorite schists and acidic meta-
volcanic/subvolcanics. In areas which were systematically divided into grids, a total of 1067 samples were collected as
one sample for each 50 meters. Soil geochemistry surveys were brought to 80 mesh size and they were analyzed ICP-
MS method. Geochemical characteristics of deep sea sediments of complex and soil cover on volcanic units were also
correlated.

Limonitization is a common alteration product in mineralization areas. Results of soil geochemistry surveys show that
there is a notable increase in base metal concentrations in the alteration areas. Concentrations of base metals for the
Pb anomaly area are (from 72 to 2155 ppm; average 377 ppm), Zn (from 250 to 1100 ppm; average 476 ppm) and Cu
(from 19 to 1100 ppm; average 84 ppm) which indicate occurrence of a Pb-Zn dominated mineralization.
Concentrations of base metals for the Cu anomaly area are Cu (from 25 to 1090 ppm; average 97 ppm), Zn (from 22 to
305 ppm; average 113 ppm) and Pb (from 6 to 23 ppm; average 10 ppm) which indicate occurrence of a Cu-Zn
dominated sulfide mineralization.

As a result of correlation of anomaly maps acquired from soil geochemistry surveys and ore geology maps, potential
areas of sulfide mineralizations were outlined. Regarding geological characteristics and mineral assemblages, these
areas are comparable to Hanoni and Zeybek copper mineralization sites in the same region.

Keywords: Cangaldag Metamorphic Complex, base metal mineralization, soil geochemistry
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]izmit Korfezi Karot Gokellerinde Agir Metal Kayitlari ve Kirlilik Derecesi

Erol Sari%, Leyla Tolun?, Ahsen Yiiksek?, Koray Basegmez?, Ertugrul Aslan?, Tugce Nagihan Arslan®

tistanbul Universitesi Deniz Bilimleri ve isletmeciligi Enstitiis(, Istanbul, Tirkiye
2Kimya ve Cevre Arastirma Enstitlsi, TUBITAK-MAM, izmit, Tirkiye
(erolsari@istanbul.edu.tr)

Bu calismanin amaci, yirminci yizyilda izmit Kérfezi cevresindeki endistriyel ve evsel faaliyetlerden kaynaklanan metal
kirliliginin etkilerinin daha iyi anlasiimasina katkida bulunmaktir. izmit Kérfezi kirlilik seviyesi elde edilen iki karotta tane
boyutu, Al, Fe, As, Cd, Cr, Cu, Li, Ni, Pb ve Zn igeriklerinin incelenmesi ile arastiriimistir. Cokellerdeki ¢akil ve kum miktari
eleme teknigi, silt ve kil miktari ise sedigraph kullanilarak belirlenmistir. Agir metal konsantrasyonlari toplam
¢Ozlnurlestirme isleminden sonra ICP-MS aleti kullanilarak olgtimustir. Karot sedimentlerdeki kirliligin boyutu kirlilik
faktort (CF) ve kirlilik yuka indeksi (PLI) kullanilarak ortaya gikarilmistir. Karot ¢okelleri agirlikli olarak kil (%9-76), kum (%3-
67) ve silt (%5-35) az miktarda ¢akil (%0.1-20) icerir. Karot ¢okellerindeki ortalama segilmis element konsantrasyonlari ve
degisim araligi (parantez iginde) mg.kg™? olarak; Al 17243 (3825-33202), Fe 20748 (8085-31817), As 8.8 (7-12), Cr 55 (13-
118), Cu 33 (10-116), Li 32 (14-46), Ni 35 (12-79), Pb 24 (8-51) ve Zn 74 (19-254) ol¢timustir. Genellikle karotlarin 15
cm’sinden karot yiizeyine dogru Cr, Cu, Ni, Pb ve Zn degerlerinin arttigi gorilir. Olcimi yapilan elementlerin diisey
dagilimi ve bunlarin CF ve PLI degerleri dikkate alindiginda; izmit Kérfezi son yizyilda Al, As, Cr, Cu, Ni, Pb ve Zn ile yiiksek,
Fe ve Liile de diislik veya orta derecede kirletilmistir.

Anahtar Kelimeler: izmit Kérfezi, agir metal, kirlilik faktord, kirlilik yiikleme indeksi

Bu calismanin verileri TUBITAK 111G153 nolu proje kapsaminda elde edilmistir
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Depositional Record of Trace Metals and Degree of Contamination in Core
Sediments from the Gulf of izmit

Erol Sart%, Leyla Tolun?, Ahsen Yiiksek?!, Koray Basegmez?, Ertugrul Aslan?, Tugce Nagihan Arslan?

listanbul Universitesi Deniz Bilimleri ve isletmeciligi Enstitis(, istanbul, Turkey
2Kimya ve Cevre Arastirma Enstitiisti, TUBITAK-MAM, izmit, Turkey
(erolsari@istanbul.edu.tr)

The aim of this study was to contribute to a better understanding of the effects of metal pollution caused by industrial
and domestic activities around the gulf of izmit in the twentieth century. The pollution level in the study area was
determined by investigating grain size and Al, Fe, As, Cd, Cr, Cu, Li, Ni, Pb and Zn distributions along two cores. Gravel
and sand were determined using sieving techniques. Silt and clay distributions of core sediments were analysed using
Sedigraph. The concentrations of selected elements were measured using ICP-MS after a total digestion. The heavy
metal data was evaluated using contamination factor (CF) and pollution load Index (PLI). The core sediments consist
mainly of clay (9-76%), sand (3—67%) and silt (5-35%) with small amounts of gravel (0.1-20%). The average and range
(in parentheses) of concentrations of selected elements measured in mg.kg™! dry weight of sediment were 17243
(3825-33202) Al, 20748 (8085-31817) Fe, 8.8 (7-12) As, 55 (13-118) Cr, 33 (10-116) Cu, 32 (14-46) Li, 35 (12-79) Ni, 24
(8-51) Pb and 74 (19-254) Zn. Generally, Cr, Cu, Ni, Pb and Zn show an overall increasing trend from 15 cm to top of
the sediment cores. Based on the vertical distribution of trace metals and their CF and PLI values, the Gulf of Izmit
sediments are polluted with Al, As, Cr, Cu, Ni, Pb and Zn, and unpolluted to moderately polluted with Fe and Li.

Keywords: Gulf of Izmit, heavy metal, contamination factor, pollution load index

The results of the present study were obtained with the support of the TUBITAK project 111G153
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Red-Bed Tipi Cu Cevherlesmesi (Yerkdy—Yozgat) ve Cevresinde Yetisen
Bitkilerin Biyoakiimulasyon Katsayilarinin ve Translokasyon Faktorlerinin
incelenmesi

Glla Kirat!, Nasuh Aydin?, ismail Akdeniz®

*Bozok Universitesi, Mithendislik-Mimarlik Fakiiltesi, jeoloji Mihendisligi Bslim, 66200, Yozgat, Tirkiye
2Balikesir Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi B6lim, 10145, Balikesir, Turkiye
3Bozok Universitesi, Fen Edebiyat Fakiiltesi Fakiiltesi, Kimya Béliimii, 66200, Yozgat, Tiirkiye
(gullu.kirat@bozok.edu.tr)

Calisma alani, Yozgat ilinin 86 km kuzeybatisinda yer almaktadir. Orta Anadolu Kristalin Kompleksi icinde bulunan Cankiri
Havzasl, Sakarya Kitasi ile Kirsehir Blogu arasinda meydana gelen garpisma sonucunda olusmus bir kalinti havzadir. Bu
havza iginde yer alan Red-bed tipi bakir yataklari, stratiform sedimanter (Oligo—Miyosen) yataklarla iliskili ¢okeller iginde
bulunmaktadir.

Bitkiler, kokleri yardimiyla topraktaki elementleri blnyelerine alarak biriktirirler. Bitkilerde biriken bu elementlerin
iceriklerinin belirlenmesi biyoakiimulasyon faktor degerleri agisindan énemlidir. Calisma alanindan Euphorbia cyparissias
(sutlegen) bitkisinden 10 adet, Verbascum euphraticum L. (sigir kuyrugu) bitkisinden 12 adet ve bu bitkilerin tzerinde
yetistikleri topraktan ®rnekler toplanmistir. BILTEM (Bozok Universitesi, Bilim ve Teknoloji Uygulama ve Arastirma
Merkezi)'de ICP-MS cihazi ile bitki ve toprak drneklerinin kimyasal analizi yaptirilarak element icerikleri belirlenmistir.

Akumilator bitkilerin belirlenmesi icin biyoakiimulasyon katsayilari (BAC; kok/toprak) ve translokasyon faktorleri (TF)
incelenmistir. Alinan toprak, kok ve daldaki ortalama Cu konsantrasyonlari sirasiyla (mg/kg), Euphorbia cyparissias (E.
cyparissias) bitkisi icin sirasiyla 313.6, 70.4 ve 123.3, Verbascum euphraticum L. (V. euphraticum) bitkisi igin sirasiyla
297.9, 115.9 ve 263.9'dur. E. cyparissias bitkisi icin, Cu’in BAC (kok/toprak) degerleri 0.2-0.6 ve BAC (dal/toprak) degerleri
0.2-0.9 araliginda degistiginden orta derecede akimdulator bitkiler olarak siniflandirilabilir. V. euphraticum bitkisi igin,
Cu’in BAC (kok/toprak) degerleri 0.1-1.3 ve BAC (dal/toprak) degerleri 0.5- 2.1 araliginda degistiginden orta-ytksek
derecede akimulator bitkiler olarak siniflandirilabilir. E. cyparissias ve V. euphraticum bitkilerinin alindigi tim
lokasyonlarda TF>1 oldugundan Cu’in koklerden dallara dogru tasindigini gostermektedir.

Anahtar Kelimeler: Akimulator bitki, dal, kok, toprak
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Determination of Bioaccumulation and Translocation Factors of plants
growing on Red-Bed Type Cu Mineralization (Yerkdy-Yozgat)
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The study area is located 86 km northwest of Yozgat province. The Cankiri Basin in the Central Anatolian Crystalline
Complex is a residual basin formed as a result of a collision between the Sakarya Continent and the Kirsehir Block. The
red-bed type copper deposits in the basin are found in sediments associated with stratiform sedimentary (Oligo -
Miocene) deposits.

The plants with the help of their roots take the elements from soil into their structures. Determination of the content
of these elements, which accumulate in plants, is important in terms of bioaccumulation factor values. 10 samples of
Euphorbia cyparissias (sttlegen), 12 samples of Verbascum euphoraticum L. (sigir kuyrugu), and from the soils grown
on these plants were collected from the study area. Chemical analysis of plant and soil samples were carried out by
ICP-MS instrument at BILTEM (Bozok University, Science and Technology Application and Research Center) and
element contents were determined.

Bioaccumulation factors (BAC (root / soil) and BAC (branch / soil)) and translocation factors (TF) were investigated for
identification of accumulator plants. The mean Cu concentrations in the soil, root and branch for Euphorbia cyparissias
(E. cyparissias) plant, 313.6, 70.4 and 123.3, for Verbascum euphraticum L. (V. euphraticum) plant; 297.9, 115.9 and
263.9, respectively.

For the E. cyparissias plant, the Cu BAC (root / soil) values range from 0.2 - 0.6 and the BAC (branch / soil) values range
from 0.2 - 0.9, so it can be classified as moderate accumulator plants. For the V. euphoraticum plant, it can be
classified as moderate to high accumulator plants as the BAC (root / soil) values of Cu vary range from 0.1 - 1.3 and
the BAC (branch / soil) values range from 0.5 - 2.1. It can be said that the TF > 1 in all the locations where the E.
cyparissias, and V. euphraticum plants are taken, Cu moves from the roots to the branches.

Keywords: Accumulator plant, branch, root, soil
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h‘erk Edilmis Maden Cevrelerindeki Agir Metal Birikiminin
Degerlendirilmesi
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Karadeniz Teknik Universitesi, Jeoloji Miihendisligi B6Iimi, 61080 Trabzon, Tirkiye
2Giimughane Universitesi, Maden Mihendisligi Bélim(, 29000 Giimishane, Tirkiye
(kadriye-erkan.erkan@yandex.com)

Dogu Karadeniz Bolgesi irili ufakli bircok baz metal silfid yatagi icermesi nedeniyle metalojenik bir kusak (Cu-Pb-Zn
provensi) olarak kabul edilmistir. Bununla birlikte terk edilmis/eski maden yataklarinin sayisi da bir hayli fazladir. Islah
calismalari yapilmamis bu madenlerin cevre kirliligi olusturarak maden yatagl cevresindeki canl hayatini olumsuz
etkiledigi bilinmektedir. Ancak gevre kirliligine sebep veren terk edilmis maden yataklarinin ¢evreye verdigi zararin

boyutunu ortaya koyan ¢ok az galisma vardir.

Bu ¢alismada Giresun-Tirebolu-Harkkdy kdylnde bulunan terk edilmis Harkkdy Cu-Pb-Zn madeninin ¢evreye etkisi
toprak ve findik (Corylus avellana L) numunelerinden 6rneklemeler yapilarak tespit edilmistir. Toprak ve findik
numunelerinin kirlilik dereceleri Cu, Pb, Zn, S, As, Cd, Fe, Hg elementleri analiz edilerek ortaya konulmustur. Toprak ve
findik 6rnekleri, analiz edilecek element ile ilgili dogru sonuglarin elde edilebilmesi acgisindan terk edilmis maden
cevresinden 11 farkl noktadan ve es zamanl olarak alinmistir. Sonuglar degerlendirildiginde terk edilmis maden
cevresindeki topragin ve findigin takip edilen elementler bazinda standart degerleri astigi ve belirli bir kirlilik

derecesine ulastigi goralmustar.

Anahtar Kelimeler: Findik, toprak, kirlilik, terk edilmis maden
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Ore Deposit Environment
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(kadriye-erkan.erkan@yandex.com)

The Eastern Black Sea Region is considered as a metallogenic zone (Cu-Pb-Zn province) due to the presence of many
small metal sulfide deposits. Therefore, the number of abandoned/old mineral deposits is quite high in this region. It is
known that these mines, which have not been subjected to reclamation studies, caused negative effects on the lively
life around the mine deposit by creating environmental pollution. However, there are only a few studies investigated
and determined the size of the damage caused by the abandoned ore deposits on the environment.

In this study the effect of abandoned Harkkdy Cu-Pb-Zn mine located on Giresun-Tirebolu-Harkkdy village on the
environment was investigated by analyzing the soil and hazelnuts (Corylus avellana L.) collected around the mine. Soil
and hazelnut samples were collected simultaneously from 11 different points around the subjected area and each of
the samples were analyzed by tracking Cu, Pb, Zn, S, As, Cd, Fe and Hg elements. The evaluated results demonstrated
that the tracked elements exceeded the standard values on soil and hazelnut samples and reached to a certain degree
of pollution.

Keywords: Hazelnut, soil, contamination, abandoned mine
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Pedogenic Distribution of Soil Calcium Carbonate on Catena in Duhok
Governorate, Northern Iraq

Mohammed Ali Fayyadh

Soil and Water Science Dept., College of Agriculture, University of Duhok, Irag
(mohammed.fayyadh@uod.ac)

The study area is located at Zawita location in Duhok governorate, Iraq. Five pedons were dug on catena and
described morphologically in the field. According to soil taxonomy (USDA) the soil samples were classified as Mollisols,
Xerolls, Calcixerolls. Soil texture became coarser from the summit to foot slope and varied from clay loam to sandy
loam in the surface horizons of all pedons. The ratio of fine to total clay indicated to soil development. Total carbonate
contents of the studied soils were range from 32.1 to 397.2 g. Kg'* and thus the soils are considered as calcareous
formed under calcification processes as suggested by soils origin (limestone parent material). At summit total
carbonate was lower in surface horizon (layer) and gradually increased in subsurface horizon (layer) after that
uniformity increased in deep horizons (layers). At back slope total carbonate decreased in surface horizons (layers) at
both aspects. The pattern of active carbonate distribution in study pedons was concurrently in agreement with the
clay distribution. Pathway of active carbonate distribution at summit was conventionally increased with depth because
of washing out of the soil body by rainfall. In pedon at back slope, north aspect, active carbonate value was increased
in subsurface horizons but decrease in surface horizon. At foot slope in north and south aspect, active carbonate
increased directly with soil depth. Distribution pathway of carbonate associated with sand in pedons on catena at both
north and south aspects clarify non uniformity increase towards subsurface horizons.

Keywords: Carbonate, catena, aspects, clay, calcareous
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Catalgam (Soma-Manisa) Au-Pb-Zn-Cu Cevherlesmesinde Toprak Jeokimyasi
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Ozgiir Ozerkan?, Mehmet Avsar?
Maden Tetkik ve Arama Genel Midurlugi, Kuzeybati Anadolu Bélge Mudarlugu, Balikesir, Turkiye
2Maden Tetkik ve Arama Genel Mudurliga, Maden Etit ve Arama Dairesi, Ankara, Turkiye

3Maden Tetkik ve Arama Genel Mudurliigi, Ege Bolge Mudurliga, izmir, Tirkiye
(rsarimta@hotmail.com)

Gatalcam Au-Pb-Zn-Cu cevherlesmesi, Biga Yarimadasi’'nin gliney-glineydogusunda, Manisa ili Soma ilgesinin yaklasik
30 km kuzeybatisindadir. inceleme alani Tirkiye Metalojeni Haritasinda “Orojenez Sonrasi Ardolusumlu (Epijenetik)

Hidrotermal Cevherlesmeler Metalojenik Kusagl”; 2002-2004 yillarinda hazirlanan “Biga Yarimadasi Metalojeni
Haritasi”nda ise genlesme tektonigi ile ilgili epitermal cevherlesme zonu icerisinde yer almaktadir.

inceleme alaninin temelini Permiyen vash kirectasi bloklari iceren Alt Triyas yash Karakaya Formasyonu
olusturmaktadir. Alt Miyosen yasli asidik ve andezitik volkanitler ile linyitli seviyeler iceren Soma Formasyonu yanal ve
disey gegisli olup, Karakaya Formasyonu’nu uyumsuz olarak &rtmektedirler. Cevherlesmeler subvolkanitlerin
icerisinde saginimli ve yer yer agsal kuvars damar-damarciklari igerisinde gdzlenmektedir.

Cevherlesme sahasinda 2012 ve 2013 yillarinda 10 km?lik alanda yurutilen detay jeokimya calismalari kapsaminda
karelaj usulli 50x100 metre araliklarla alinan 990 adet toprak érneginin, MTA Genel MidUrliga laboratuvarlarinda AAS
yéntemiyle Au, Ag, As, Sb, Cu, Pb, Zn ve Mo analizleri yaptiniimistir. istatiksel degerlendirmelerde As-Sb ve Ag-Pb -Zn
elementleri arasinda kuvvetli sayilabilecek pozitif korelasyon ile Au-As ve Au-Sb arasinda negatif korelasyon oldugu
saptanmistir.

Excel 2013 ve Statgraphics Vers. 7 programlarindan faydanililarak yapilan istatiksel degerlendirmede sahada; Kozakg!
ve Kocakozakgl tepe ile Kuru dere mevkilerinde Au anomalileri, Kuru ve Kocatas dere ile, Kocakisla, Kozakgl ve
Kocakozakgi tepe mevkilerinde Pb-Zn anomalisi ve detay toprak jeokimya calisma alaninin tamamina yakin kisminda da
Cu anomalisi belirlenmistir.

Anahtar Kelimeler: Biga Yarimadasi, Catalcam, toprak jeokimyasi, jeoloji
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Geochemical Investigations with Soil Samples in Catalgam (Soma-Manisa) Au-
Pb-Zn Mineralization

Ramazan Sart*, Sahset Kiigiikefe, Serkan Ozkimiis?, Cahit D6nmez?, Sabriye Metin?, Ciineyt Baran?,
Ozgiir Ozerkan?, Mehmet Avsar?
Maden Tetkik ve Arama Genel Midurlugi, Kuzeybati Anadolu Boélge Mudurligu, Balikesir, Turkey
’Maden Tetkik ve Arama Genel Mudirligu, Maden Etit ve Arama Dairesi, Ankara, Turkey

3Maden Tetkik ve Arama Genel Mudrlugi, Ege Bélge Mudurlig, izmir, Turkey
(rsarimta@hotmail.com)

Catalcam Au-Pb-Zn-Cu mineralization is located at 30 km NW of the Soma district of Manisa in the south-southeast of
the Biga Peninsula. The study area is located both in the epithermal mineralization zone related to the expansion
tectonics in the "Biga Peninsula Metallogeny Map" which prepared in 2002-2004 and also in "The Metallogenic Belt of
Post-Orogenic Epigenetic Hydrothermal Mineralizations" which is part of the Turkey Metallogeny map.

Lower Triassic Karakaya Formation with Permian limestone blocks form the basement of the study area. Lower
Miocene aged units (acidic and andesitic volcanics having lateral and vertical transition with Soma Formation with
lignite-bearing layers) unconformably cover the Karakaya Formation. The mineralizations are mainly observed as
disseminated and partly stockwork quartz veins-veinlets within the subvolcanics.

Detailed geochemical studies were carried out in 2012 and 2013 and 990 soil examples was taken at interval 500x100
meters with grid method in 10 km2. All samples were analyzed for Au, Ag, As, Sb, Cu, Pb, Zn and Mo by AAS method at
General Directorate of Mineral Research and Exploration (MTA)’s laboratories.

In the statistical evaluation, a strong positive correlation was determined between As-Sb and Ag-Pb-Zn elements and a
negative correlation between Au-As and Au-Sh.

Statistical evaluation prepared benefiting from the programs of excel 2013 and statgraphics Vers. 7 in the study area;
Kozakgl and Kocakozakg! hill and the Kuru stream area for Au anomalies, Kuru and Kocatas stream and Kocakisla,
Kozakgl and Kocakozakgi hill area for Pb-Zn anomalies and Cu anomalies were determined almost whole of the study
area where carried out detailed soil geochemistry.

Keywords: Biga Peninsula, Catalgcam, soil geochemistry, geology
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Altintas (Kutahya) Ovasi Topraklarinin Agir Metal Konsantrasyonlarinin
Belirlenmesi igin On Degerlendirme Calismasi

Recep Ugur Acar, Cafer Ozkul, Ali Emre Er, Halil ibrahim Kizilkaya, Muharrem Metin, Musa Namik Senel

Dumlupinar Universitesi, Jeoloji Mihendisligi B&lim, Kiitahya, Tiirkiye
(recep.uguracar@dpu.edu.tr)

Dinya nidfusunun hizla artisina bagh olarak artan beslenme ihtiyacinin biytk bir kismi tarimsal faaliyetler ile
saglanmaktadir. Yogun kentlesme ve sanayilesme tarim alanlarinin yok edilmesine sebep olmakta ve bunlara bagh
olarak ortaya ¢ikan trafik yogunlugu, madencilik ve endistriyel faaliyetler tarim topraklarinin kirletilmesine ve geri
donust olmayacak sekilde zarar gormesine neden olmaktadir. Ayrica tarimsal faaliyetler sirasinda kullanilan
kimyasallar da (pestisid, insektisit vb.) tarim alanlarinin kirletilmesinde dnemli bir paya sahiptir. Tarim alanlarindaki bu
kirliligin blyuk bir kismini ise agir metaller (As, Cd, Co, Cr, Pb, Ni, Fe, Cu, Zn vb.) olusturmaktadir. Agir metallerce
kirlenen topraklardan yetisen zirai Grlnler gerek tarimsal verim Gzerinde gerekse de besin zincirine girdiginde insan
veya hayvanlar tzerinde olumsuz etkiler olusturabilmektedir.

Altintas ovasi, Ege Bolgesi'nin i¢ kisminda Kutahya ilinin yaklasik 40 km giineyinde yer alan, tarimsal faaliyetlerin yogun
olarak yapildigi bir bolgedir. Altintas ovasi Uzerinde yore ekonomisinde énemi olan aycicegi ve seker pancari gibi sanayi
bitkileri, sebze, tahil ve hayvan yemleri tretimi yapiimaktadir. Kiitahya, Afyonkarahisar ile Usak illerine hizmet veren
Tarkiye'nin ilk bolgesel havalimani olan uluslararasi Zafer Havalimani ile Altintas ilce merkezi ¢alisma alani Altintas
Ovasi izerinde kurulu olup Orta Anadolu’daki sehirleri Usak ve izmir'e baglayan transit yollarda yine bu ova lzerinden
gecmektedir.

Bir oncel calisma niteliginde olan bu calisma da; Altintas ovasindaki tarim topraklarinin agir metal kirliligini
degerlendirmek icin farkli Grinlerin yetistigi tarim arazileri Gzerinden 15 noktadan érnekleme (0-15 cm) yapilmistir.
Toprak orneklerindeki agir metal igerikleri ICP-MS ile analiz edilmistir. Calisma alanindan alinan toprak érneklerinin agir
metal igerikleri sirasi ile Cuigin 14.4 ile 32.9 mg.kg%; Cricin 29.3 ile 137.7 mg.kg'; Nii¢in 70.1 ile 254.2 mg.kg™%; Pb igin
10 ile 29.2 mg.kg; Sb icin 0.3 ile 1.7 mg.kg! ve Zn icin 30.5 ile 75.8 mg.kglarasinda degismektedir. Ayrica jeobirikim
indeksleri (Igeo) ve zenginlesme faktorleri (EF) topraklardaki agir metal kirliligini degerlendirmek igin hesaplanmistir.
Ozellikle Ni, Pb ve Sb agir metalleri iin tarim topraklarinda orta dereceli kirlenmeye varan degerler tespit edilmistir.

Anahtar Kelimeler: Agir metal, toprak kirliligi, Altintas ovasi, Kitahya
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Prelimanary Study for Determination of Heavy Metal Concentrations of
Altintas (Kiitahya) Plain Soils

Recep Ugur Acar, Cafer Ozkul, Ali Emre Er, Halil ibrahim Kizilkaya, Muharrem Metin, Musa Namik Senel

Dumlupinar Universitesi, Jeoloji Mithendisligi Bélimd, Kiitahya, Turkey
(recep.uguracar@dpu.edu.tr)

Rapid increase in the world population and increased nutritional needs are provided through agricultural activities.
Intense urbanization and industrialization cause destruction of agricultural areas and resulting traffic density, mining
and industrial activities cause pollution of the agricultural land and irreversible damage. In addition, the chemicals
used during agricultural practices (pesticides, insecticides, etc.) have an important role in the pollution. The majority
of the pollution in the agricultural areas are formed of heavy metals. (As, Cd, Co, Cr, Pb, Ni, Fe, Cu, Zn etc.).
Agricultural products grown from soils contaminated with heavy metals can have adverse effects on human or animals
when they enter in the food chain as well as on the agricultural yield.

Altintas plain is part of the Aegean Region, about 40 km south of Kitahya province, where agricultural activities are
intense. Industrial plants such as sunflower and sugar beet, vegetable, grain and animal feeds which are important in
the local economy are produced in the Altintas plain. International Zafer Airport which is Turkey's first regional airport
serving Kutahya, Afyonkarahisar and Usak cities also based on the plain and transit roads connecting the cities of
Central Anatolia to Usak and izmir pass through this plain as well.

In this preliminary study, in order to evaluate the heavy metal pollution of agricultural soils in Altintas plain, 15
samples (0-15 cm) were taken from the farms where different crops grown. Heavy metal contents in soil samples were
analyzed by ICP-MS. The heavy metal contents of soil samples taken from the study area are 14.4 to 32.9 mg.kg™! for
Cu, 29.3 to 137.7 mg.kg for Cr; 70.1 to 254.2 mg.kg! for Ni; 10 to 29.2 mg.kg! for Pb; 0.3 to 1.7 mg.kg™! for Sb and
30.5 to 75.8 mg.kg? for Zn, respectively. Geoaccumulation indexes (Igeo) and enrichment factors (EF) were also
utilized to assess the concentrations. Especially for heavy metals such as Ni, Pb and Sb, show moderate pollution
values.

Keywords: Heavy metal, soil contamination, Altintas plain, Kitahya
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]Effect of Sea Water Intrusion on Total Mercury (THg) and Methyl Mercury
(MeHg) Concentration in Coastal Plain Wetlands

Yener Ulus?, Martin T. Tsui?, Alex Chow?

Department of Biology, University of North Carolina at Greensboro, USA
2Baruch Institute of Coastal Ecology, Clemson University, USA
(y_ulus@uncg.edu)

Mercury (Hg) is a global pollutant due to its capability to be transferred in the atmosphere for long distances, its
transformation to more toxic form called methylmercury (MeHg), and bioaccumulation and biomagnification in the
aquatic food webs. With the global climate change leading to sea level rise, many coastal freshwater forested wetland is
becoming inundated with salt water and then partially degraded and eventually converted to salt marsh, leading to
potential changes in Hg cycling in coastal plain wetland ecosystems.

In order to understand how seawater affects Hg cycling and transformation, we collected sediment samples from the
freshwater forested wetland (as a control), the partially degraded wetland and mesohaline salt marsh in coastal South
Carolina, USA, and then analyzed the concentrations of Hg and MeHg in the three sites.

Our preliminary results for Hg indicated that partially degraded wetland sediment has the highest Hg concentration (110—
196 ng/g) followed by freshwater wetland (58—154 ng/g) and salt marsh (55-63 ng/g). This study is ongoing, and will
provide new information about the effects of sea level rise on Hg cycling in coastal wetland ecosystems.

Keywords: Mercury, seawater intrusion, coastal wetland
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%ccumulation of Lead and Nickel in Soil and Plant as a Result of Using Disposal
Water for Irrigation on the Banks of the Tigris River, Mosul, Iraq

Aman A. M. Al Hasan

Department of soil & water Res., College of Agriculture and Forest, University of Mosul, Iraq
(amanadell6@gmail.com)

Samples from disposal water, soils and plants were collected from eight sites on the banks of the Tigris River during the
month of October (2010) within the city of Mosul. These sites included some farms irrigated by water from nearby
disposal water. The aim of this study is to identify the concentrations of lead and nickel in the waters of the river and
estuaries that are used to irrigate nearby crops, Chemical and physical analysis were carried out to water, soil and plant
samples. Results indicated that the highest lead concentration was found in Al-Dandan disposal (52.0) pg.Lt, which is
located between the third, fourth bridges. These concentrations reflected on soil and plants cultivated in the region and
which are irrigated from this estuary and reach the concentration in the soil to 198 mg.kg? while the lowest
concentrations of this element was found in Al-Rashydia farm which irrigated from the river 0.2 mg.kg. However for
nickel it was found that 17-Tamoze and Al-Khousar disposals possess the highest concentrations of this metal (53.7 and
49.0 ug.L* respectively). These concentrations were reflected on soils of both locations, 200, 167 mg.kg™! respectively but
plants in both sites dos not show the same trends .However the lowest values of nickel was found in Al -Rashidia farm
which was irrigated from river water.

Keywords: Lead, nickel, disposal water, Tigris River
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Phytoremediation of Salt-Affected Soils at Al-Jazeera Northern Irrigation
Project, Ninavah, Iraq

Khalid Ekhlayef Nazzal

Soil and Water Resources Science, College of Agriculture, Forestry, University of Mosul,Irag
(keklef@yahoo.com)

Soil salinity is one of the most serious limiting factors that affect plant growth and productivity of various crops in arid
regions. Methods commonly used to combat salinity are either classical or new using halophytes.

This study was conducted at plastichouse in order to evaluate the efficiency of Atriplex halimus for salt removal from
saline, saline-sodic soils of Al-jazeera project in Ninavah province. Plantation with a halimus decreased electrical
conductivity for saline-sodic soil from 39.2 to 26.5ds.m™ and from 6.2 to 4.9 ds.m! for saline soil. Sodium adsorption
ratio declined to half and 28.6% for saline-sodic and saline soils receptively. The current study revealed on increased
efficiency of Atriplex halimus with increasing salinity which suggest it a good candidate for soil desalination in arid and
semiarid regions.

Keywords: Phytoremdiation, salinity, atriplex, SAR
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]KUtahya-Eskisehir Karayolu Yol Kenari Topraklarinda Agir Metal
Konsantrasyonunun On Degerlendirmesi

Recep Ugur Acar, Cafer Ozkul

Dumlupinar Universitesi, Jeoloji Mihendisligi B&lim, Kiitahya, Tirkiye
(recep.uguracar@dpu.edu.tr)

Agir metaller, dogal veya antropojenik olarak zenginlesme gosterebilir ve yasayan organizmalara zarar verebilir. Agir
metaller ve bunlarin bilesikleri, otomobil egzoz emisyonu, fren pargalari ve baska kaynaklardan dolayi yol kenarindaki
topraklarda birikmektedir. Literatlrde yol kenarindaki topraklarda agir metal kirliligi ile ilgili ¢cok sayida arastirma
bulunmaktadir. Ancak, Ege Bolgesi'nde en ¢ok kullanilan giizergahlardan biri olan Kitahya - Eskisehir Yolu (KEH) yol
kenari topraklari Gzerinde herhangi bir arastirma glinimuze kadar yapilmamistir. Bu ¢alisma yol kenari topraklarindan
alinmig érnekler Gzerinde As, Cr, Ni, Pb ve Zn gibi toksik potansiyeli olan agir metallerin kirlilik seviyelerini belirlemek
icin yUrutUlmastar. Karayolunun her iki tarafindaki topraklardan KEH boyunca yol kenarlarindan 48 adet toprak ornegi
alinmistir. Bu érneklerin agir metal igeriklerini belirlemek igin ICP-MS yontemi kullaniimistir. Bu 6rneklerdeki agir metal
konsantrasyonlari sirasiyla, As i¢in 2 ile 22,5 mg.kg, Cricin 21.10 ile 473.1 mg.kg™%, Ni icin 38 ile 664.24 mg.kg?, Pb icin
7,71 ile 53,03 mg.kg! ve Zn igin 12.5 ile 213.6 mg.kglaraliginda degismektedir. Topraklardaki kirlilik seviyesi,
zenginlesme faktorl (EF) ve jeobirikim indeksi (lgeo) parametreleri kullanilarak incelenmistir. EF ve lgeo verilerine gore;
As, Pb ve Zn agir metalleri igin toprakta minimal-belirgin zenginlesme ve orta dereye varan kirlenme; Ni agir metali igin
toprakta minimal-asiri zenginlesme ve asiri dereceye varan kirlenme tespit edilmistir.

Anahtar Kelimeler: Agir metaller, yol kenari kirliligi, Kitahya-Eskisehir karayolu, zenginlesme faktéri
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]Preliminary Assesment of Heavy Metal Concentration in Kiitahya-Eskisehir
Highway Roadside Soils

Recep Ugur Acar, Cafer Ozkul

Dumlupinar Universitesi, Jeoloji Mithendisligi Bélimd, Kiitahya, Turkey
(recep.uguracar@dpu.edu.tr)

Heavy metals can show enrichment in the environment either naturally or anthropogenically and could be harm living
organisms. Besides, these metals and their compounds are accumulated in road side soils because of vehicle exhaust
emissions, vehicle breaks parts and any other sources. There are voluminous researches in the literature on heavy
metal pollution in roadside soils. Nonetheless, there is no study conducted about roadside soils of Kitahya - Eskisehir
Highway (KEH), which is one of the most used routes in the Eastern Aegean Region of Turkey. This study was carried
out to pollution levels of potentially toxic heavy metals such as As, Cr, Ni, Pb and Zn on samples taken from roadside
soils. 48 road side soils samples along the KEH were collected from top soils on both sides of the highway. Inductively
coupled plasma-mass spectrometer (ICP-MS) was used to determine heavy metal contents of these samples. Heavy
metals concentrations in those samples varied from 2 to 22.5 mg.kg? for As, 21.10 to 473.1 mg.kg? for Cr, 38 to
664.24 mg.kg1 for Ni, 7.71 to 53.03 mg.kg* for Pb, 12.5 to 213.6 mg.kg! for Zn, respectively. The pollution level in the
samples was examined using method of enrichment factor (EF) and geoaccumulation index (Igeo). According to EF and
Igeo datas, for As, Pb and Zn heavy metals; minimal-significant enrichment and moderate pollution, for Ni heavy
metal; minimal over-enrichment and excessive contamination were detected in the soil.

Keywords: Heavy metals, roadside soil contamination, Kiitahya-Eskisehir highway, enrichment factor
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Turkiye’nin Petrol ve Dogalgaz Potansiyelinin Belirlenmesi igin Su Jeokimyasi
Yéntemlerinin Kullaniimasi

Adil Ozdemir

Adil Ozdemir Danismanlik, Ankara, Tirkiye
(adilozdemir2000@yahoo.com)

Petrol ve dogalgaz icin arastirilacak bakir sedimanter havzalarda, ticari petrol ve dogalgaz kesfi yapabilme sansini
artirabilmek icin yaklasik 90 yillik petrol hidrojeolojisi tecribesinden faydalaniimalidir. Hidrokarbon birikimlerinin
yeraltisulari ile olan yakin iliskisi, sularin &zelliklerinin petrol ve dogalgaz ¢alismalarinda bir arama ydntemi olarak
kullanilmasina sebep olmustur. CinklU petrol ve dogalgaz birikimleri ile iliskili olan sularin kimyasal bilesimi normal
sularinkinden farklidir. Petrol hidrojeolojisi yontemleri, yeraltinin farkli tabaka ve bolimlerinde bulunan hidrokarbon
birikimlerinin varligini tahmin etmeyi amacglamaktadir. Petrol ve dogalgaz aramaciliginda kullanilan hidrojeokimyasal
yontemler, jeotermal kaynak ve maden yataklari aramaciliginda kullanilan hidrojeokimyasal yontemler ile benzerdir.

HYDROPET programi, 6zellikle jeolojik olarak karmasik ve bakir sedimanter havzalarda yapilan petrol ve dogalgaz arama
calismalarina katki saglamak amaciyla yazar tarafindan gelistirilmis yeni bir bilgisayar programidir. Program, su kimyasi
analiz verileri esas alinarak ¢ok sayida farkli arastirmaci tarafindan énerilmis olan petrol hidrojeolojisi, hidrojeokimyasi ve
izotopik siniflama, analiz ve yorumlama yontemi ile donatiimistir. Bu c¢alismada, programin farkli ve karmasik jeolojik
yapilara sahip petrol ve dogalgaz Uretim sahalarindaki (Glineydogu Anadolu havzasi dahil) test sonuglarina yer verilmistir.
Petrol ve dogalgaz Uretimi yapilan sahalarin verileri ile program sonuglarinin birebir uyumlu olmasi, su jeokimyasi
verilerine dayali olarak havza/saha bazli yorumlama yapilabilmesine olanak saglayan program ile 6zellikle jeolojik olarak
karmasik ve bakir sedimanter havzalardaki petrol ve dogalgaz yataklarinin yerlerinin, petrol ve vyeralti jeolojisi
ozelliklerinin yiksek dogrulukta tahmin edilebilecegini gdstermistir.

Bu calismada, elde edilen sonuglar paylasiimis ve Ulkemizin petrol ve dogalgaz potansiyelinin belirlenebilmesi amagl
vapilacak gelecek calismalar igin 6neriler sunulmustur.

Anahtar Kelimeler: Petrol ve dogalgaz arama, petrol hidrojeolojisi, jeokimyasal arama, hidrojeokimya, formasyon sulari
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Use of Hydrochemical Methods for Determination of Oil and Gas Potential of
Turkey

Adil Ozdemir

Adil Ozdemir Danismanlik, Ankara, Turkey
(adilozdemir2000@yahoo.com)

A wildcat sedimentary basin which will be explored for oil and gas, to increase the possibility discovery of find of
commercial oil and gas must be benefit from approximately 90 years of experience in petroleum hydrogeology. The
close relationship of hydrocarbon accumulations with groundwater has caused the properties of waters to be used as
a method in oil and gas exploration. Because, chemical composition of waters associated with oil and gas
accumulations is different from non-related waters. Petroleum hydrogeology methods used in oil and gas exploration
aim at predicting the presence of hydrocarbons in different stratas and sections of subsurface. Hydrogeochemical
methods used in oil and gas exploration are similar to hydrogeochemical methods used in exploration of geothermal
resources and mineral deposits.

The HYDROPET program is a new computer program which was developed by author to contribute to oil and gas
exploration, especially in geologically complex and wildcat sedimentary basin. The program is developed with
petroleum hydrogeology, hydrochemistry and isotopic classification, analysis and interpretation methods proposed by
a large number of different researchers based on water chemistry analysis data. This study includes test results in
known oil and gas production fields (including Southeast Anatolian basin, Turkey) that composed of different and
complex geological structures. The results of the program and the data of the known oil and gas production fields are
same. With program that allows basin/field-scale interpretation based on water geochemistry data show that
especially in geologically complex and wildcat sedimentary basins, location of oil and gas deposits and properties of
petroleum geology and subsurface geology can be estimated with high accuracy.

In this study, the results are shared and suggestions are made for future studies aiming to determine the oil and gas
potential of Turkey.

Keywords: Oil and gas exploration, petroleum hydrogeology, geochemical exploration, hydrogeochemistry, formation
waters
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Sélestin Yataklarinin 8D izotop Verileri Isiginda Sivas Tersiyer Havzasinda
Petrolln Varhgi, Turkiye

Ali Ugurum?, Cigdem Sahin Demir?, Ahmet Efe?, Albert H. Hofstra3, Greg B. Arehart?®, Ernst Pernicka®

1Dept. of Geological Engineering, Cumhuriyet University, 58140 Sivas, Turkiye
2Sivas Technical Vocational School, Cumhuriyet University, 58140 Sivas, Turkiye
3DIAL, USGS, Box 25046, Denver Federal Center, MS-973, Denver, CO, ABD
“Dept. of Geological Sciences & Engineering, University of Nevada-Reno-NV, ABD
SInstitute for Archeological Sciences, University of Tubingen, Almanya
(aliucurum@cumbhuriyet.edu.tr)

Tersiyer Sivas Havzasl, evaporitik Sarkigla-Celalli alt havzasinda Eosen, Oligosen ve Miyosen vyasli 28 farkli solestin
yatagl ve olusumu silisiklastik ve karbonatli kayaglar icerisinde yer almaktadir. Bu yataklarin tamamina jips ve
anhidritten olusan evaporitler eslik etmekte ve g¢ogunlukla farkli sedimanter birliklerin sinirlarinda bosluk dolgusu
seklinde gelismistir. Kimyasal analiz sonuglarina gore soélestinler igindeki baryum kati ¢cozelti serisi olarak bulunmakta
ve bircok yatakta kigtk miktarlarda barit mevcuttur.

115 solestin ve 5 jips ornegi icindeki sulardan doteryum izotop (6D) degeri elde edilmistir. Ancak, buradaki
yorumlamalarda 46 solestin 6rneginden elde edilen 86D degeri kullaniimistir. Diger izotop (Sr, S, and O) oranlari 90
solestin ve 5 jips 6rneginde olgtlmustdr. 87Sr/86Sr, §34S, 6180, ve 8Duzo oranlari sirasiyla sélestinlerde 0.70558-0.70908,
20-40%o0, 13-29%., ve -115 to 20%o; jipslerde 0.70741-070782, 11-25%o, 13-18%o, ve -147 to -97%o, arasinda degisim
gostermektedir.

Solestin yataklarinin &34S - 6180 verilerinin dagilimlarina bakildiginda bitin yataklarin sinirli rezervuar alaninda denizel
sulfatin biyojenik indirgenmesi ile karakteristik oldugu gozlenmektedir. Bununla beraber bazi yatak ve olusumlar
genellikle dar degisim araligina sahiptirler. 8D igin analiz edilen 6nemli miktarda sélestin minerali (N=28)'nin petrol
icerdigi gozlemlenmistir ki bu daha 6nce hi¢ tanimlanmamistir. Bu petrol sizintisi havzanin birgok bolgesinde denizel
sulfatin biyojenik indirgenmesine katki saglayabilmistir.

Yiksek degerli 8Dpao populasyonuna gore, evaporasyondan (+20%o), deniz suyu ile lokal meteorik suyun karisimina (-
25%o) kadar degisim gosteren cevher olusturan ¢ozeltinin deniz suyu kokenli olabilecegi sdylenebilir. Dustk degerli (-
2510 -115%o0) popllasyon, hapsolan organik suyun derin kesimlerde karbonatli kayaglardan geldigini yansitabilir.

Sonug olarak, solestin yataklari; ilik, indirgen, sllfat’ca fakir, petrol iceren organik ¢ozeltilerden itibaren, Sr ve az
oranda Ba’un derin ortamlardan vyikselerek mevcut jips ve evaporit tabakalarina yerlesmesiyle veya lokal
rezervuarlarda silfat iceren ¢ozeltinin farkl oranlarda silfat indirgenmesi ile sig dizeylerde olusmustur. Denizel koken
sergileyen ince taneli tabakali yataklar, cevherli ¢ézeltilerin deniz tabanina bosalimini yansitmaktadir.

Anahtar Kelimeler: Sivas Tersiyer Havzasl, petrol, 6Du2o

254




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

Presence of Petroleum in Tertiary Sivas Basin based on 6D Isotopic Data from
Celestine Deposits, Turkey

Ali Ugurum?, Cigdem Sahin Demir?, Ahmet Efe?, Albert H. Hofstra3, Greg B. Arehart?®, Ernst Pernicka®

1Dept. of Geological Engineering, Cumhuriyet University, 58140 Sivas, Turkey
2Sivas Technical Vocational School, Cumhuriyet University, 58140 Sivas, Turkey
3DIAL, USGS, Box 25046, Denver Federal Center, MS-973, Denver, CO, USA
“Dept. of Geological Sciences & Engineering, University of Nevada-Reno-NV, USA
*Institute for Archeological Sciences, University of Tubingen, Germany
(aliucurum@cumbhuriyet.edu.tr)

The evaporitic Sarkisla-Celalli sub-basin in the Tertiary Sivas Basin contains 28 celestine deposits and occurrences that
are hosted in Eocene, Oligocene and Miocene siliciclastic and carbonate rocks. All of the deposits are associated with
evaporites containing gypsum and anhydrite and often fill cavities developed at the contact between contrasting
sedimentary units. Chemical analyses of celestine show that it contains barium in solid solution. Small amounts of
barite are present in many deposits.

The hydrogen (8D) isotope ratio of water extracted from 115 celestine and 5 gypsum samples. However, 46 8D of
celestine separates was used in interpretation here. Other isotope (Sr, S, and O) ratios have been measured in 90
celestine and 5 gypsum mineral separates. The 8/Sr/8Sr, §34S, 6180, and 6Duyo ratios of celestine are between
0.70558-0.70908, 20-40%o0, 13-29%o, and -115 to 20%o; gypsum values range from 0.70741-070782, 11-25%o, 13-
18%o, and -147 to -97%., respectively.

The 63S and 680 data array based on all of the deposits is characteristic of biogenic reduction of marine sulfate in a
restricted reservoir. Yet individual deposits and occurrences generally have a narrow range of values. A significant
number of the celestine separates processed for 6D analyses (N=28) were found to contain petroleum, which had not
been recognized previously. Thus, oil seeps may have contributed to biogenic reduction of marine sulfate at many
sites in the basin.

The population of 8Dy,0 values with high values (+20 to -25%.) suggests that ore fluids were derived from seawater
that was variably shifted to +20%. by evaporation or -25%o. by mixing with local meteoric water. The population with
low values (-25 to -115%0) may reflect trapping of organic water derived from carbonaceous rocks at deeper levels.

The results suggest that the deposits formed where warm, reduced, sulfate-poor, organic fluids containing petroleum,
Sr, and minor Ba ascended from deeper levels and replaced preexisting gypsum evaporite layers or mixed with sulfate-
bearing fluids in local reservoirs affected by different degrees of sulfate reduction at shallow levels. The fine-grained
laminated deposits with marine evaporate signatures may reflect discharge of ore fluids on the sea floor.

Keywords: Sivas Tertiary Basin, petroleum, 6Dw20
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]Ekizkéy (Mugla-Milas) Erken-Orta Miosen Kémiirlerinin Doygun ve Aromatik
Biyomarker Dagilimlari

Fatma Hos-Cebi

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Bolimii, Trabzon, Tirkiye
(hos@ktu.edu.tr)

Bu calismada Ekizkdy (Mugla-Milas) bolgesindeki Erken-Orta Miyosen yasli kdmurlerin doygun ve aromatik biyomarker
dagihimlari ile depolanma ortamlari ve hidrokarbon potansiyelleri arastiriimistir. Mugla havzasinda, temel kayaglari, altta
Menderes Masifi'ne ait Paleozoyik yash sist, gnays ve rekristalize kiregtaslari, Ustte ise Likya Napi'na ait kirectas
bindirmeleri olusturmaktadir. Bunlarin Uzerinde Alatepe, Turgut, Sekkdy, Yatagan, Milet formasyonlarindan olusan
Miyosen vyasli ¢okeller bulunmaktadir. Alatepe, Turgut, Sekkoy formasyonlar linyit icermektedir. Havzada en geng
birimleri Kuvaterner yash c¢okeller olusturmaktadir. Kémur 6rneklerinin m/z 217 kutle kromatogramlarindan steran
dagumlari Cy>Cy7>Cys seklinde hesaplanmistir. Kémdirler disik karbon numarali homohopanlarin baskin oldugu bir
dagilim gostermektedir. Cyo/(Cos +Cag) MA steroid oranlari Ekizkdy kémdurlerinin denizel olmayan karasal organik
maddeden olustugunu gostermektedir. DBT / P (dibenzothiophen / phenanthren) orani M-4 nolu 6rnek igin 0.51, M-8
nolu 6rnek igin de 0.87 olarak hesaplanmistir. DBT / P - Pr / Ph grafiginde M-4 nolu 6rnek sulfatca fakir gél ortamini isaret
etmektedir. Organik maddenin olgunlugu yansitan 20S/(20R+20S), BR/(aa+PP) steran 22S/(22R+22S) homohopan,
moretan/hopan oranlari olgunlasmamis organik maddeyi isaret etmektedir. Aromatik biyomarkerlardan elde edilen
MA(I)/MA(I+11), TA(I)/TA(I+11) ve CsTA/(CasMA+Cy8TA) steroid, MPI, MPR, MDR oranlari distktir ve olgunlasmamis
organik maddeyi gostermektedir. Doygun ve aromatik biyomarker verileri Ekizkdy (Mugla) kémdarlerinin baskin olarak
suboksik sartlarda golsel bir ortamda ¢okeldigini isaret etmektedir.

Anahtar Kelimeler: Kémdr, biyomarker, GC-MS
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Ekizkdy (Mugla-Milas) Early-Middle Miocene Coals, Saturated and Aromatic
Biomarker Distributions

Fatma Hos-Cebi

Karadeniz Technical University, Department of Geological Engineering, Trabzon/Turkey
(hos@ktu.edu.tr)

In this study saturated and aromatic biomarker distributions of Early-Middle Miocene coals in the Ekizkdy (Mugla-
Milas) region were studied to investigate depositional environment and hydrocarbon potential of these coals. In the
Mugla basin, the basement rocks, the Paleozoic schists, gneisses and recrystallized limestones belonging to the
Menderes Massif at the bottom, and limestone deposits belonging to Lycian Nappe at the top. These are Miocene
sediments composed of Alatepe, Turgut, Sekkdy, Yatagan and Milet formations. Alatepe, Turgut, Sekkdy formations
contain lignite. The youngest units in the basin form Quaternary sediments. Sterane distribution was calculated as
Ca9>Cy7>Cog from the m/z 217 mass chromatogram for coal samples. Coals show a homohopane distribution which is
dominated by low carbon numbers. Cys/(Cas +Ca9) MA steroid ratio indicates that Ekizkdy coals are composed of non-
marine and terrestrial organic matter. The ratio of DBT / P (dibenzothiophene / phenanthrene) was calculated to be
0.51 for the M-4 sample and 0.87 for the M-8 sample. On the DBT / P vs. Pr / Ph plot graph M-4 indicates a sample of
sulfated poor lake environment. 20S/(20R+20S), BP/(ao+PP)  sterane, 22S/(22R+22S) homohopane,
moretane/hopane ratios that reflect the maturity of organic matter are indicative of immature organic matter.
MA()/MA(I+11), TA(I)/TA(I+11) and CysTA/(C2sMA+Co8TA) steroid, MPI, MPR, MDR ratios obtained from aromatic
biomarkers are low which show an immature character. The saturated and aromatic biomarker data on the Ekizkdy
(Mugla) coals reveal that deposition took place in a lacustrine environment under predominately suboxic conditions.

Keywords: Coal, biomarker, GC-MS
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Mode of Occurrence and Leachability of Environmental-Sensitive Elements
from Karapinar-Ayranci Coal Deposit (South-Central Turkey)

R. Gérkem Oskay, Kostantinos Oikonomou, Kimon Christanis, Stavros Kalaitzidis

Department of Geology, University of Patras, Greece
(oskay@upatras.gr)

The Karapinar-Ayranci coal deposit with ¢. 1.8 Gt low-rank coal reserves, is one of the important coal deposits of Turkey.
There are plans to use coal for power generation in near future. Therefore, it is important to assess potential
environmental risks from mining and combustion. In this study, a set of 54 coal samples obtained at various depths
beneath surface, was retrieved from five boreholes (DK-1, -2, -3, -4, -5) drilled at the eastern and one borehole (DK-7) at
the northern part of the deposit. The coal samples were examined by means of standard mineralogical and element
analytical techniques (XRD, SEM-EDX and ICP-MS). Additionally, batch leaching experiments were performed on selected
samples from boreholes DK-1 and DK-7.

The samples are characterized by high ash yield (avg. 37.5%, on dry basis), total sulphur content (avg. 8.6%, on dry-ash
free basis) and low calorific value (11.7 MJ/kg). They mainly contain clay minerals, quartz, carbonates, feldspars, gypsum
and pyrite in both parts of the deposit. The elemental analysis shows that B, V, Cr, Co, Ni, Zn, As, Mo, Cs and U are
enriched in comparison with world brown coal average values. Environmental-sensitive elements like B, F, S, Mn, Co, Ni,
Mo, and As, display strong to medium leachability under both acidic and alkaline conditions. Considering the leachability
of most environmental-sensitive elements, the elemental and mineralogical compositions can cause severe
environmental risks in coal exploitation and mine waste disposal. Nevertheless, the risks could be reduced after applying
suitable coal beneficiation.

Keywords: Karapinar, coal, trace elements, leaching
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Source Rock Evaluation and Palynofacies Analysis of the Sargelu and
Naokelekan Formations (Middle-Upper Jurassic) from Selected Areas,
Northern Iraq

Fuzuli Yagmurlu®, Radhwan Khaleel Hayder Alatroshe?

Department of Engineering Geology, University of Stileyman Demirel, Isparta, Turkey
2Department of Applied Geology, college of Science, University of Kirkuk, Kirkuk, Irag
(radhwan8187@gmail.com)

The Sedimentary organic rocks of Jurassic period is widely distributed in northern Irag. Three sections have been
studied, a subsurface section in Tag Tag-1 oil well, Kirkuk governorate, and another two surface sections in Gara
anticline Duhok governorate, and Sordash anticline Sulaymaniyah governorate.

The study includes 91 samples of Sargelu and Naokelekan formations, Middle-Upper Jurassic, which are the major
petroleum source rocks in Irag. The organic geochemical analysis (Total Organic Carbon; TOC and Rock-Eval pyrolysis)
have been done for 33 samples of the studied sections. In terms of petroleum potential and based on TOC content the
Naokelekan Formation can be considered excellent-very good, while Sargelu Formation was very good source rocks.

The organic matters type in Sargelu Formation was mostly show type II-Ill, Oil-Gas mixed, while Naoklekan Formation
mostly type lll-1l, Gas-Oil mixed. The organic material in terms of thermal maturity were characterized in Sargelu
Formation was mostly show early mature stage within oil zone, while Naoklekan Formation mostly mature stage
within oil-gaz zone.

Optically, based on 55 thin sections that were studied palynologically and in order to determine their hydrocarbon
generation potential for the studied areas, the microfossils and types of organic matter were characterized. One type
of palynofcies, rich in Amorphous (yellow-brown) with some Palynomorphs and Phytoclasts, was specified the
Amorphous types in Sargelu Formation was mostly show Oil-Gas/Oil mixed, while Naoklekan Formation mostly
Gas/0il-0il/Gas mixed.

Keywords: Organic geochemistry, source rock, Jurassic, palynofacies, northern Irag
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Karbonifer Yash Kozlu Taskdmdrlerinin Biyomarker Karakteristikleri, Zonguldak,
KB Turkiye

Reyhan Kara-Gilbay, Mert Samet Erdogan, Sadettin Korkmaz, Giilten Yaylall Abanuz, Fatma Hogs Cebi,  Selin
Cevik
Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Bolimi, Trabzon, Tiirkiye
(kara@ktu.edu.tr)

Zonguldak gevresinde (KB Anadolu) baskin olarak kumtasi, kalin komur katmanlari, seyller ve cakilli seviyeler iceren
Karbonifer yasl Kozlu Formasyonu yer alir. Kozlu Formasyonu kalinliklari 0.5-6 m arasinda degisen 20 adet Uretilebilir
kémdir katmani icermektedir. Formasyonun alt seviyelerinde golsel ¢cokeller yer almakta ve bu ¢okeller tzerine kalin ve
yanal devamliliga sahip komdr seviyelerini iceren taskin ovasi ve menderesli akarsu ¢okelleri gelmektedir.

Kozlu kémirlerine ait ortalama TOC degeri % 40.28 olarak hesaplanmistir. Kémurler yliksek HI degeri (ortalama 262
mgHC/gTOC) ve ¢ok dusik Ol degeri (2 mg CO,/gTOC) ile karakteristiktir. Piroliz verilerine gére komdurler Tip Il kerojen
icermekte, Tmax degerleri 454-468°C, vitrinit yansimasi degerleri (Rr) ise %0.64-0.84 arasinda degismektedir. Gaz
kromtogramlarinda dustk karbon numarali n-alkanlar baskin, ylUksek numaralilar disik bollukta kaydedilmistir.
Koémdrlerin Pr/Ph oranlar 1.11-1.60 araliginda tespit edilmis olup bu degerler kémurlerin yari-oksik kosullarda ¢okeldigini
gostermektedir.

Kémdrlerdeki Cg steranlarin Cy7 ve Cys'e gore baskin olmasi ve yliksek (C19+Cy0)/Cy3 ticyclic terpan orani (3.22-14.16)
karasal, dustk steran/hopan oranlari ise karasal ve mikrobiyal organik maddeyi gostermektedir. Cayo/(Cas+Cao)
monoaromatik steroid orani 0.44-0.59 ve C3;1R/C3o hopan orani 0.21-0.31 arasinda degismektedir ve bu oranlar denizel
olmayan organik madde ve ¢okel ortamini gostermektedir. Csp*(diahopan) ve CyoTs oldukga yiksek konsantrasyonlari ve
C30*/Ca0Ts orani bakteriyal ve karasal organik katkinin oldugu kilce zengin kémdrlerin oksik-suboksik kosullarda ¢okeldigini
gostermektedir. DBT/P orani kémlerde 0.06-0.2 araliginda degismekte olup zonguldak kémurleri igin bu deger oldukca
dustk hesaplanmistir (0.04-0.14).

225/(225+22R) homopan orani (Cs;) denge degerine ulasmistir (0.60-0.62). Yiksek Tmax degerleri ve 1'e ¢ok yakin CPI
degerleri ile disuk moretan/hopan (0.23-0.12), denge degerine ulasmis 20S/(20S+20R) C,o steran (0.52-0.54), yuksek
BR/(BP+oaar) steran (0.51-0.55) ve MPI-3(a/B) oranlari (1.24-1.41) olgunlasmis organik maddeyi gostermektedir. Vitrinit
yansimasi degerlerine gore ise komurlerin "yuksek uguculu taskdmuri B/A" 6zelligine sahip oldugu belirlenmistir.

Anahtar Kelimeler: Taskémdrl, biyomarker, olgunluk, ¢cokelme ortami
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Biomarker Characteristics of Carboniferous Bituminous Coals from the Kozlu
Area (Zonguldak, NW Turkey)

Reyhan Kara-Giilbay, Mert Samet Erdogan, Sadettin Korkmaz, Giilten Yaylah Abanuz, Fatma Hos Cebi,
Selin Cevik

Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Bélimi, Trabzon, Turkey
(kara@ktu.edu.tr)

Carboniferous Kozlu Formation consisting chiefly of sandstone, thick coal layers, shales and pebbly levels is exposed
around Zonguldak (NW Anatolia). The formation contains a number 20 mineable coal layers with thickness in the
range of 0.5 to 6 m. Lower part of formation is comprised by lacustrine deposits which are overlain by flood-plain and
meandering fluvial deposits containing thick coal levels with lateral continuity.

Kozlu coals have an average TOC value of 40.28%. Coals are represented by high HI value (with average of 262
mgHC/gTOC) and very low Ol value (with average of 2 mg CO,/gTOC). According to pyrolysis data, coals contain Type Il
kerogen and their Tmax values and vitrinite reflection values (Ro) are 454-468°C and 0.64-0.84%, respectively. In gas
chromatographs, low carbon-numbered n-alkanes are dominant whereas high-numbered n-alkanes were recorded in
low abundance. Pr/Ph ratios of coals are from 1.11 to 1.60 indicating that coals were deposited under suboxic
conditions.

The dominancy of Cyg steranes over Cy; and Cag and high (Ci9+Ca0)/Cas tricyclic terpane ratios (3.22 to 14.16) are
indicative of terrestrial organic material and low sterane/hopane ratios yield both terrestrial and microbial organic
material input. Cas/(Cas+Ca9) monoaromatic steroid ratios and C31R/Cso hopane ratios are 0.44 to 0.59 and 0.21 to 0.31
which represent non-marine organic material and depositional environment. High Csp*(diahopane) and CyTs
concentrations and Cso*/CaeTs ratio might indicate that clay-rich coals were deposited under oxic-suboxic conditions
contributed from bacterial and terrestrial organic materials. DBT/P ratios of coals are mostly range from 0.06 to 0.2
and it was found very low in the Zonguldak coals (0.04-0.14).

225/(225+22R) homopane ratio (Cs;) attained equilibrium value (0.60-0.62). High Tmax values and CPI values close to 1
and low moretane/hopane (0.23-0.12) ratio, 20S/(20S+20R) Cyq sterane (0.52-0.54) with equilibrium, high BB/(Bp+ocx)
sterane (0.51-0.55) and MPI-3(o/B) ratios (1.24-1.41) are indicative of mature organic material. Vitrinite reflection
values showed that coals are of “high volatile bituminous coal B/A” character.

Keywords: Bituminous coal, biomarker, maturity, depositional environment
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Zonguldak Bolgesi (Bati Pontidler, KB Tirkiye) Siltiriyen Siyah $eyllerinin
Organik Madde Birikimi ve Gaz Gelisim Potansiyeli Uzerindeki Sedimanter
Cevresel Kontroller: Organik Jeokimyanin Karakterizasyonu

Zeynep Déner, Mustafa Kumral, Ali Tugcan Unlier

istanbul Teknik Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi Bélimd, istanbul, Tiirkiye
(donerz@itu.edu.tr)

Bati Pontid Kusagl Zonguldak Bolgesi'ne ait Siliriyen yash siyah seyllerin alternatif ankonvansiyonel gaz kaynaklarindan
biri oldugu dustunilmektedir. Siyah seyllerdeki organik maddenin birikimi, korunmasi ve zenginlesmesi esas olarak
osinografik ve sedimantolojik kosullarla kontrol edilmektedir. Toplam yedi adet Sillriyen yash Zonguldak siyah seylleri V
sistematikleri (V/Sc, V/(V+Ni)), Ni/Co, Th/U, Cu/Zn ve Mo/Mn gibi bircok redoks belirtecine gore disoksik ortamda
depolanmistir.  Bununla birlikte Toplam Organik Karbon (TOC) ve uretim indeksleri (P/Ti, Ba/Al), U ve V igerikleri
arasindaki zayif iliski organik madde birikiminin esas olarak birincil Gretkenlik tarafindan kontrol edilmedigini, daha ziyade
disoksik su tabani ortamiyla kontrol edildigini gostermektedir. w(La)n/w(Yb)y degerleri (ortalama 6.41) siyah seyl birikimi
boyunca yavas sedimantasyon oranina isaret etmektedir.

Ayrica bu siyah seyller Rock Eval Piroliz analizine tabi tutulmus, buna gore ortalama TOCpq degeri % wt. 0.83'tur. Yiksek
Tmax degerleri (508 °C’ye kadar), distiik Hidrojen indeks (HI) degerleri (28—233 mg HC/g TOC) ve disiik hidrokarbon Gretim
potansiyeli (51+52) degerleri (0.03—0.49 mg HC/g kaya) bu siyah seyllerin isisal olarak asiri olgun oldugunu ve sinirli gaz
potansiyeline sahip oldugunu gostermektedir. H/C - O/C atomik oranlarina gére giincel organik madde tipi sinirli gaz
Ureten Tip IlI-IV kerojendir. Jarvie’'nin esitligine dayanan seyl gaz potansiyeli parametrelerine gore yeniden hesaplanmis
ortalama orjinal TOC, % wt. 1.29, Hl, 450 mg HC/g TOC, R, % 1.99 ve TRy % 83.30 olup, birincil islak gaz penceresi ve gaz
icin iyi riske isaret etmektedir. Ancak daha fazla arastirma yapilmasi gereklidir.

Anahtar Kelimeler: Siliriyen siyah seylleri, Bati Pontid Kusagi, organik jeokimya, seyl gaz potansiyeli, redoks kosulu
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Sedimentary Environmental Controls on Organic Matter Accumulation and
Gas Generation Potential of Silurian Black Shales in Zonguldak Area, Western
Pontides, NW Turkey: Characterization of Organic Geochemistry

Zeynep Déner, Mustafa Kumral, Ali Tugcan Unlier

istanbul Teknik Universitesi, Maden Fakailtesi, Jeoloji Miihendisligi B&Iimd, istanbul, Turkey
(donerz@itu.edu.tr)

Silurian black shales from Zonguldak area in Western Pontide Belt are one of the alternative unconventional gas
resources. The accumulation, preservation and enrichment of organic matter in black shales are mainly controlled by
oceanographic and sedimentological conditions. A total of seven outcrop Silurian Zonguldak black shales were
deposited in dysoxic environments according to many redox indicators such as V systematics (V/Sc, V/(V+Ni)) as well
as ratios of Ni/Co, Th/U, Cu/Zn and Mo/Mn. However, the weak relationship between TOC and productivity indexes
(P/Ti, Ba/Al), U and V content indicate that organic matter accumulation was not mainly controlled by primary
productivity, but rather by dysoxic bottom water environment. The w(La)n/w(Yb)y values (average of 6.41) of samples
suggest a slow sedimentary rate during the black shale deposition.

Also these black shale samples were analyzed by Rock Eval Pyrolysis. The average TOCpq contents are 0.83 wt.%. High
Tmax Values (up to 508°C), low HI values (28—233 mgHC/gTOC) and low hydrocarbon generative potential (51+52)
values (0.03-0.49 mgHC/gRock) indicate that these black shales are thermally over mature and seems to be have
limited gas generation potential. When plotting the H/C-O/C atomic ratios, the recent organic matter type is Type llI-IV
kerogen that can yield limited gas products. According to interpretive of shale gas potential parameters based on
Jarvie’s equation reconstructed average original values of TOC, is 1.29 wt.%, Hl, is 450 mgHC/gTOC, R, 1.99% and TRy
is 83.30 % indicating primarily wet gas window and good risk for gas. Though further researches are required.

Keywords: Silurian black shale, Western Pontide Belt, organic geochemistry, shale gas potential, redox condition
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Organic Geochemistry and Oil Generating Potential of the Upper Jurassic
Source Rocks in the NW Sabatayn Basin, Yemen

Nabil M. Al-Areeg?, Mohammed Albaroot?, Yaser Almashramah?3

1Department of Geology and Environment, Faculty of Applied Sciences, Thamar University, Yemen
2Department of Geology, Aligarh Muslim University, 202002 Aligarh, India
3Department of Geology Engineering, Karadeniz Technical University, Trabzon, Turkey
(nabilalareeq@yahoo.com)

The Sab’atayn Basin has greatest oil and gas exploration potential in the Mesozoic basins of Yemen. The quantity and
quality of the organic matter of sediments is a core focus of source rocks evaluation in exploration of hydrocarbon.
Organic-rich sediments within the Meem and Lam members from four wells in the NW Sab’atayn basin were analyzed
using organic geochemistry and total organic carbon content. Total organic carbon content (TOC) for the analyzed
samples for Meem source range from 2.0 wt.% to 6 wt.% and have a very good to excellent hydrocarbon generative
potential. While the TOC values for the Lam source rocks are between 0.2 and 2.93 wt.% indicating fair to good source
rocks only two samples have values more than 3 wt.% in Kamaran-01 well. The Rock-Eval pyrolysis data reveal that
most of the samples consist of reworked organic matter with no interesting source rocks potential. Most of the
studied samples of Meem and Lam source rocks have Tmax less than 440 °C, which place them in immature to
marginally mature and in main stages of hydrocarbon generation. Based on results of generative potential of Meem
and Lam source rocks, it shows that the S2 of less than 2 mg HC/g rocks are non-generative source rocks. Kerogen
type for Lam and Meem source units can be deduced by the cross-plots of pyrolysis parameters, such as HI versus
Tmax (modified ven Krevelen diagram) and TOC versus S2 which are probably resulted from deposition of more
terrigenous type Il organic matters sourced from land.

Keywords: Organic matter, source rocks, kerogen type, maturation, Sabatayn basin, Yemen
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]HYDROPET Yazilimi ile Hatay Bolgesinin Hidrokarbon Potansiyelinin
Degerlendirilmesi

S. Orkun Turgay, Ergll Yasar

iskenderun Teknik Universitesi, Petrol ve Dogalgaz Miihendisligi B6lim{, 31200 iskenderun, Hatay, Tiirkiye
(orkun.turgay@aol.com)
Hatay Bolgesi petrol potansiyelini berlirlemek amaciyla gesitli su siniflama sistemleri tarafimizdan yaziimis olan
Hydropet yazilim programi ile tek bir ¢ati altinda toplanmistir. Literatlirden derlenen hidrojeokimyasal veriler
Hydropet programinda degerlendirilmistir. Yazilim kullanilmasi petrol arama yontemlerine 1sik tutacagl ve arama
islemlerinde daha hizli sonuca gidilebilecegi tespit edilmistir. Programi ile elde edilen veriler 1si8inda farkh
hidrojeokimyasal siniflamalara goére su siniflandrimalari  farkli  sartlarda kullanilarak hidrokarbon ydnuyle
degerlendirilmis ve bolgenin petrol potansiyeli ortaya konulmustur. Program ile ortaya ¢ikan veriler isiginda bdlgedeki

petrol potansiyelinin aramaya deger oldugu tespit edilmistir.

Anahtar Kelimeler: Petrol hidrojeokimyasi, hidrojeokimya, hydropet, petrol aramacilig
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]Hydrocarbon Potential of Hatay Province: A Hydrogeochemical Evaluation on
HYDROPET Software

S. Orkun Turgay, Ergll Yasar

iskenderun Teknik Universitesi, Petrol ve Dogalgaz Miihendisligi BoIimi, 31200 iskenderun, Hatay, Turkey
(orkun.turgay@aol.com)

In order to verify the petroleum potential of the Hatay Region, various water classification systems have been
gathered under a single roof with the Hydropet software program written by us. Hydrogeochemical data collected
from the literature were evaluated in Hydropet program. The use of software has shed light on oil and gas exploration
methods and has been found to be a faster way to exploration methods. In the data obtained by the program, water
classifications according to different hydrogeochemical classifications are evaluated on the basis of hydrocarbons by
using different conditions and the region is presented with oil potential. It has been determined that the oil potential
of the region in the light of the data emerging from the program is worth for explorations.

Keywords: Petroleum hydrogeochemistry, hydrogeochemistry, hydropet, petroleum exploration
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]Gékc;edoéan (Kargi-Corum) Kuzeyindeki Metabazitlerde Goézlenen TiO;
Anomalisinin Cografi Bilgi Sistemleri (CBS) Ortaminda Degerlendirilmesi

Merve Uygur, Cihan Yal¢in?, Mustafa Kaya®, Muhittin Karaman?, Mustafa Kumral*

tistanbul Teknik Universitesi Jeoloji Miihendisligi Bélim, istanbul, Tirkiye
2istanbul Universitesi Jeoloji Miihendisligi Bélimd, istanbul, Tirkiye
(uygurme@itu.edu.tr)

Gokgedogan kuzeyinde (Kargi-Corum) Bekirli Formasyonu’na ait metabazit, kuvarssist ve fillitler gdzlenmektedir. Bu
birimler icerisinde metabazitlerle iliskili TiO, anomalileri tespit edilmistir. Anomali zonu yaklasik 200 m uzunlugunda ve
100 m genisligindedir. Bu zondaki birimler yiksek manyetizma gostermektedir. Anomali zonu civarinda ise oksidasyon
zonlari gérilmektedir.

Anomali zonunda gozlenen Bekirli Formasyonu’na ait metabazitlerin polarizan mikroskop incelemesinde kayacin
fibroblastik dokulu oldugu ve baslica aktinolit, biyotit, plajioklas, klorit, serisit, limonit, kuvars ve opak mineraller ile
birlikte kirik ve ¢atlaklarda ikincil kuvars ve kalsit damarlarinin oldugu belirlenmistir.

Yiksek manyetizma gosteren oOrneklerin cevher mikroskobisi calismalarinda baslica manyetit, ilmenit, spekiler
hematit, kalkopirit ve pirit gozlenmektedir. Pirit ve manyetit mineralleri yer yer gotite dontsmustir. Hematit latalar
iceren kalsit damarlari ile birlikte ¢catlaklarda demir oksit cimentolar gézlenmektedir.

Bu zonda derlenen 6rneklerin jeokimyasal analizlerinden TiO, degerlerinin %0.48-4.56 arasinda degistigi gortlmustir.
Bolgenin %TiO, elementel konsantrasyon dagilim haritasi, Mapinfo Discover 2016 yaziliminda Ters Mesafe Agirlikli
enterpolasyon ydntemi kullanilarak hazirlanmistir. Major oksit kimyasal analiz sonuglarina bagli kalinarak hazirlanan
TiOz dagihm haritasi, metabazitlerdeki yiksek TiO, konsantrasyonunu gorundr hale getirmistir. Yapilan analizlere gore
TiO2 anomalisinin metabazit seviyesini kesen egim atimli fay ve civarinda oldugu belirlenmistir.

Anahtar Kelimeler: Metabazit, Bekirli Formasyonu, cografi bilgi sistemleri, Ters Mesafe Agirlikli Enterpolasyon
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Evaluation of TiO2 Anomalies in Metabasites of Northern Part of Gokgedogan
(Kargi-Corum) on Geographical Information Systems (GIS) Environment

Merve Uygur, Cihan Yalgin?, Mustafa Kaya?!, Muhittin Karaman?, Mustafa Kumral*

listanbul Teknik Universitesi Jeoloji Miihendisligi Bélimd, istanbul, Turkey
2istanbul Universitesi Jeoloji Miihendisligi Bélimd, istanbul, Turkey
(uygurme@itu.edu.tr)

Metabasite, Quartz-schist and phyllites, which belong to Bekirli Formation, are observed in north of Gokgedogan
(Kargl-Corum). Anomalies in TiO, concentration related to metabasites were determined in the observed units. The

anomaly zone is 200 m long and 100 m wide. Units in the anomaly zone, show great magnetism. Oxidation zones are

seen around the anomaly zone.

Metabasites of the Bekirli Formation which were observed in the anomaly zone were investigated under the polarizing
microscope. According to the microscopic investigations, rocks have fibroblastic texture and actinolite, biotite,
plagioclase, chlorite, sericite, limonite, quartz and opaque minerals coexisting with secondary quartz and calcite veins
in the fracture and cracks.

Magnetite, ilmenite, specular hematite, chalcopyrite and pyrite were determined in ore microscopy studies of the
samples which have high magnetism. Pyrite and magnetite minerals locally transform into goethite. Calcite veins
including hematite laminates are observed with iron-oxide cements in the cracks.

Geochemical analyses of samples taken from the anomaly zone reveals that TiO, concentration varies between 0.48-
4.56 wt%. The TiO, distribution map of Gokcedogan samples was prepared with respect to IDW (Inverse Distance
Weighted) interpolation method using Maplinfo Discover 2016 software. The TiO, distribution map which is made
based upon chemical analysis of major oxides, brings out the high concentration of TiO; inside of the metabasites. The
TiO, anomaly determined is located at surrounding area of the dip-slip fault which cuts the metabasites, with respect

to the applied analyses.

Keywords: Metabasite, Bekirli Formation, geographical information systems, Inverse Distance Weighting Interpolation

269




A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

CHRIS/PROBA Hiperspektral Uydu Gérintisiinden Gol Tuzlulugunun
Belirlenmesi

Muhittin Karaman?, Suat Tagdelen?, Murat Budakoglu®

listanbul Teknik Universitesi, Maden Fakdiltesi, Jeoloji Miihendisligi B&limd, istanbul, Tirkiye
2pamukkale Universitesi, Maden Fakiiltesi, Jeoloji Miihendisligi B6lim{, Denizli, Trkiye
(mkaraman@itu.edu.tr)

Tuzluluk Acigdl gibi tuzlu gollerde, suyun elektromanyetik spektrumunu etkileyen énemli bir bilesendir. Bu galisma
hiperspektral uydu gorintilerinden hipersalin  géllerin  tuzluluk seviyelerinin belirlenmesinde kullanilabilecek
yontemlerin gelistirilmesini amaglar. Uydu gorlntllerinden hipersalin gollerin tuzlulugunun belirlenmesinde test
sahasl olarak secilen Acigol(Denizli)’tn 18.06.2012 tarihli CHRIS/Proba Mode-2 hiperspektral uydu gortntisi
kullanilmigtir. Acigol’in (Denizli) gol ylzeyinde her bir gdzlem noktasinin uydu gorintlsindeki spektral yansitimi ile
ilgili istasyonda yersel ol¢tlmus tuzluluk verileri arasindaki iliskiyi tanimlayan uzaktan algilama indisleri gelistirilmistir.
indislerin gelistiriimesinde uydu gériintiilerinde sirasiyla; gurilti giderimi, bulut belirleme, atmosferik dizeltme ve
geometrik diizeltme 6n islemleri uygulanmistir. CHRIS/Proba-NDW!I (Normalized Difference Water Index) indeksi ile su
kaph alanlar belirlenmistir. Uydu gorintisinin geometrik dizeltmesi ve drnekleme sirasindaki konumsal sapmalardan
kaynakli hatalarin 6niine gecilmesi amaciyla her bir gézlem noktasinin (n=18) spektrumu, uydu gérintistndeki 3x3
piksel matrisinin ortalama degerlerinden Uretilmistir.

Hiperspektral uydu gorintisinden elde edilen gol suyu spektrumunun kizil otesi bolgesinde 700-788nm
(W14,W15,W16) arasindaki emilimde tuzluluk etkisi belirgindir. Dusuk miktarda gol spektrumunda 618-627nm dalga
boyu genisligine sahip W9 (622nm) bandinda tuzlulugun etkisine bagl emilim gorulir. Uydu gorintilerinden
yararlanilarak gollerin tuzlulugunun izlenmesinde; optimal band orani ve optimal normalize edilmis gol tuzluluk indeksi
(ONDLSI)  kullanilabilir.  Ln(W3)/Ln(W15), Ln(W15/W3), (W15)/(W3) band oranlari tuzluluk anomalisinin
belirlenmesinde optimum oranlardir. ONDLSI= [(Rwis-Rw3)/(Rwis+Rw3)] ile elde edilen tuzluluk dagilimi optimal band
orani sonuglarina benzerdir.

Anahtar Kelimeler: Tuzluluk, hiperspektral, uzaktan algilama, hipersalin goller
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rThe Determination of Lake Salinity from CHRIS/PROBA Hyperspectral Images

Muhittin Karaman?, Suat Tagdelen?, Murat Budakoglu®
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2pamukkale Universitesi, Maden Fakiiltesi, Jeoloji Mihendisligi B&lim, Denizli, Turkey
(mkaraman@itu.edu.tr)

Salinity in salty lakes like Acigol is important and affects the water’s reflectance spectrum. This study develops
methods to derive salinity levels of hypersaline lakes from hyperspectral satellite images. The CHRIS/Proba Mode-2
hyperspectral satellite image of Lake Acigdl (Denizli) dated 18.06.2012 was used as the test site for determining the
salinity of hypersaline lakes from the satellite images. Remote sensing indices were developed to describe the
relationship between the spectral reflectance of a satellite image at each observation point on the lake surface and in-
situ measured salinity data. Noise elimination, cloud detection, atmospheric correction, and geometric correction pre-
processes were all applied. The CHRIS/Proba-NDWI (Normalized Difference Water Index) index was used to identify
areas covered by water. The spectral reflectance of each observation point (n=18) was determined from the mean
values of a 3x3 pixel matrix in the satellite image so as to avoid geometrical correction errors as well as positional
deviations in the sampling direction.

We found an apparent absorption effect of salinity between 700-788 nm (W14,W15,W16) in the infrared region of the
lake water’s reflectance spectrum obtained from the hyperspectral satellite image. The W9 (622nm) band between
618-627 nm exhibits absorption due to saltiness. Monitoring the salinity of lakes using satellite images is possible, and
the optimal band ratio (OBRA) and the optimal normalized lake salinity index (ONDLSI) can be used. The band ratios of
Ln(W3)/Ln(W15), Ln(W15/W3) and (W15)/W3 are the optimum ratios for salinity anomalies. The salinity distribution
obtained with ONDLSI=[(Rw1s-Rw3)/(Rwis+Rw3)] is similar to the optimal band ratio (OBRA) results.

Keywords: Salinity, hyperspectral, remote sensing, hypersaline lake
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Tectonic Interpretation of Sudden Disappearance in the Geological Outcrops at
Kirkuk, Bai-Hassan, and Qara Chuk Anticlines Using Satalite Images

Rayan G. Thannon?, Salim A. Fannosh?, Hadeer G. Adeeb?

1Remote Sensing Center, University of Mosul, Irag
2College of Petroleum & Mining Engineering University of Mosul, Iraq
3Dam Researches Center & Water Resources University of Mosul, Irag
(dr.salimfannosh@gmail.com)

The study area locates northern Irag and follows administratively to Kirkuk governorate. Its situated graphically between
(Lat. 36" 44’ 49.8"N & 36 34' 36.78"N), and (Long. 42° 23' 14.53"E & 42" 52' 46.28"E). Geologically, Bai-Hassan and Qara
Chuk structures are asymmetrical anticlines, their fold axis extends to northwest- southeast direction. The oldest exposed
rocks revert to Kirkuk Formation group (Oligocene).

This study included four successive stages. The first was preparing images for visual interpretation. Second stage was
drawing morphometric map and delineating the major prospected faults. Third stage was applying geometrical
correction (Conversion image to map). Fourth stage was evaluating the tectonic effect on the exposed outcrops and
suggesting suitable structural model for sudden disappearance of some outcrops in the studied area.

A number of structural evidences have been produced from this study lead to an explanation the sudden disappearance
of outcrops from stratigraphic successive at the Kirkuk, Bai-Hassan and Qara Chuk anticlines.

This study concluded that the sudden disappearance of some outcrops from the structure of folds is of two main types:
the first type of disappearance is extending for long distances and is located in the outer parts of the two limbs of the
folds; the second type is extending for short distances and located in the inner parts of folds. It is noted that these
sudden disappearance are determined in three areas; the first is in the Kirkuk anticline and specifically in the external
outcrops of the fold, the second is in the northwestern plunge of Bai Hassan anticline, the third is in the western part of
both limbs of Qara Chuk anticline. There was also a sudden disappearance of outcrops presented in the interior
enclosure of the Qara Chuk anticline within its southwestern limb.

Keywords: Sudden disappearance, Kirkuk, Qara Chuck
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]Yastlk Yapili Bazaltlardaki Yiiksek Manyetizma Karakterinin Cografi Bilgi
Sistemleri (CBS) Tabanh Cografi Agirliklandirilmis Regresyon (GWR) Modeli ile
Yorumlanmasi: Kargi Dogusu (Corum) Ornegi

Mustafa Kaya?, Cihan Yalgin?, Muhittin Karaman?, Mustafa Kumral*

tistanbul Teknik Universitesi Jeoloji Miihendislgi B&Iimd, istanbul, Tirkiye
2istanbul Universitesi Jeoloji Miihendislgi B6limd, istanbul, Tirkiye
(mustafakaya.jeo@gmail.com)

Kargi dogusunda (Corum) Kargi Ofiyolitik Melanji ve goreceli otokton Bekirli Metamorfitleri yuzlek vermektedir.
Bindirme sinirina yakin alanlarda ofiyolitik melanjin Ust seviyelerine ait yastik yapili bazaltlar bulunmaktadir. Bu
bazaltlarin igerisinde K70D ve K70B uzanimli faylar gelismistir. Genel olarak yuksek manyetizma karakteri sergileyen
bazaltlar ve manyetizma gdstermeyen altere bazaltlar olmak tzere iki farkli zon tanimlanmistir. Bu iki zon yaklasik 200
m uzunlugunda ve 5-10 m genisligindedir.

Yastik yapili bazaltlarin polarizan mikroskop incelemesinde kayacin pilotaksitik ve porfirik dokulu oldugu ve baslica
plajioklas, piroksen mineralleri, biyotit ve opak minerallerinden olustugu belirlenmistir. Cevher mikroskobisi
calismalarinda baslica saginimli ilmenit, manyetit, hematit ve kalkopirit mineralleri gortlmektedir. Oksidasyon
sonucunda manyetitler hematite déntsmastir. Alterasyona ugramis bazaltlarda kalkopirit eser miktarda pirit ise
yaygin olarak gézlenmektedir. Jeokimyasal analiz sonuglarina gore TiO, degerleri %0.18-3.70 araligindadir.

Orneklerin konumlandiriimis kimyasal analizleri, Cografi Bilgi Sistemleri (CBS) tabanli Cografi Agirhiklandirimig
Regresyon (GWR) yontemi ile alansal korelasyonlari modellenmistir.

K70D uzaniml fayin etkisi ile bolgede gelisen hidrotermal aktivite ile kayaglar ilksel manyetizma 6zelligini kaybetmis ve
buna bagl olarak element dagilimlarinda zonlanmalar meydana gelmistir. Analiz sonuglarina gore yastik yapil
bazaltlarda manyetizma gosteren kuzey alanlarda 2, manyetizma gostermeyen glineydeki altere zonlarda ise 2 farkl
zon olmak Gzere 4 farkli zon tanimlanmistir.

Manyetizma gosteren zonlarda TiO,, Fe,03 ve NTE degerlerinin manyetizma gostermeyen alanlara gore daha yuksek
oldugu belirlenmistir. GWR yontemine gore manyetizma gorilen ve gorilmeyen alanlarda TiO, ve NTE'lerin benzer
davranis sergiledigi belirlenmistir. TiO; ile Ga, Cu, Co, Th ve Se manyetizma zonlarinda pozitif korelasyon gosterirken,
Hf ve Zr ise tim zonlarda pozitif korelasyon gosterir.

Anahtar Kelimeler: Yastik yapili bazalt, manyetizma, cografi bilgi sistemleri, cografi agirliklandiriimis regresyon
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]Interpretation of High Magnetism Character in Pillow Lavas by Geographical
Information Systems (GIS) Based Geographically Weighted Regression (GWR)
Model: A Case Study in East of Kargi (Corum)
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Kargl Ophiolitic Melange and relatively autochthonous Bekirli Metamorphics appearing in the eastern of Kargi
(Gorum). In the areas close to the thrusting boundary, there are pillow lavas of the upper levels of ophiolitic melange.
Within these basalts, N70E and N70W trending faults developed. Generally, two different zones are defined as basalts
exhibiting high magnetism and non-magnetized altered basalts. These two zones are about 200 m long and 5-10 m
wide.

Polarized microscopic examination of the pillow basalts shows that it is a pilotaxitic and porphyric texture and consists
mainly of plagioclase, pyroxene minerals, biotite and opaque minerals. In the ore microscopic studies, disseminated
ilmenite, magnetite, hematite and chalcopyrite minerals are seen. As a result of oxidation, magnetites are changed to
hematite. The pyrite is common, while chalcopyrite is the rare in altered basalts. According to geochemical analysis
results, TiO; values are in the range of 0.18-3.70%.

The spatial correlation of georeferenced geochemical analysis of samples are modeled by GIS-based GWR method.

With the hydrothermal activity developed in the region via N70E extended faulting effect, the rocks lost their primary
magnetism and accordingly the zonations occurred in element distributions. According to the geochemical analysis
results, 4 different zones are defined in the pillow lavas as 2 zones in the northern areas with magnetism, and 2 zones
in the southern areas in the altered non-magnetized zone.

TiO,, Fe;03 and REE values were determined to be higher in the zones showing magnetism than in the zones without
magnetism. According to the GWR method, TiO, and NTE demonstrate similar behavior in the areas with and without
magnetism. TiO, and Ga, Cu, Co, Th and Se show positive correlation in magnetism zones, while Hf and Zr show
positive correlation in all zones.

Keywords: Pillow basalts, magnetism, geographical information systems, geographical weighted regression
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]Isparta Gobanisa Cevherinin Nadir Toprak Elementleri Agisindan
Zenginlestirilebilme Olanaklarinin Arastiriimasi
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Bu c¢alismanin amaci Isparta Cobanisa cevherinin Nadir Toprak Elementleri (NTE) igerikleri agisindan temel cevher
zenginlestirme prosesleri uygulanarak zenginlestirilebilme ¢zelliklerinin incelenmesidir. Bu kapsamda cevher yatagindan
temsili olarak alinan numuneler Gzerinde gravite ayirmasi, manyetik ayirma ve flotasyon yéntemleri olmak Gzere bir dizi
cevher zenginlestirme ¢alismasi yuriGtilmustir. Gravite ayirma islemlerinde sarsintili masa ile zenginlestirme yontemi
uygulanmis olup, 6-8-10° masa egimi, 340-400-460 dev/dak strok hizi ve 8-10 L/dk isletme parametreleri kosullarinda
kaba zenginlestirme, stipirme ve temizleme islemleri uygulanmistir. Deneyler sonucunda konsantrenin NTE igerigi -
10004250 pm boyut grubu igcin 1920.38 ppm, -250+38 um boyut grubu igin ise 2999.22 ppm olmak Uzere ortalama
2623.51 ppm seviyesine yukseltilmistir. Yiksek alan siddetli diskli kuru manyetik ayirict kullanilarak 1.06 T ve 1.66 T
manyetik alan siddetlerinde yapilan ayirma islemi sonrasinda 1000+250 um boyut grubu icin konsantrenin (1.06 T) ve ara
Urtntin (1.66 T) NTE igerikleri sirasiyla 1035.53 ppm ve 1117.60 ppm seviyelerinde gerceklesmis olup diamanyetik artik
fraksiyonunun NTE igerigi 225.56 ppm seviyesine dislrilmustir. -250+38 um boyut grubu igin ise konsantrenin (1.06 T)
ve ara Urlndn (1.66 T) NTE icerikleri sirasiyla 594.81 ppm ve 1386.42 ppm seviyelerinde gerceklesmis olup diamanyetik
artik fraksiyonunun NTE iceriginde 720.22 ppm ile nispi bir disus gerceklesmis.

Flotasyon ile nihai zenginlestirme deneylerinde Denver D-12 flotasyon cihazi kullanilmis olup farkli toplayici reaktiflerin
incelendigi deneyler sonucunda benzohidroksamik asit ile konsantrenin NTE igerigi 2623.51 ppm seviyesinden 7141.93
ppm seviyesine ylkseltilmis olup, konsantrenin NTE icerigi yaklasik olarak %272.23 oraninda arttrilmistir.

Anahtar Kelimeler: Nadir toprak elementleri (NTE), Cobanisa, Isparta, gravite ayirmasi, manyetik ayirma, flotasyon
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The aim of this study is to examine the beneficiation properties of Isparta Cobanisa ore in terms of Rare Earth
Elements (REE) by applying basic ore enrichment processes. In this context, a series of ore enrichment studies,
including gravity separation, magnetic separation and flotation methods, were carried out on the samples
representatively taken from the ore bed. The gravity separation process was applied with a shaking table and coarse
enrichment, sweeping and cleaning processes were applied under the conditions of 6-8-10° table inclination, 340-400-
460 rpm stroke speed and 8-10 L/min operating parameters. As a result, the REE content of the concentrate was
increased to 1920.38 ppm for the particle size of -1000+250 um and to 2999.22 ppm for the particle size of -250+38
um with an average of 2623.51 ppm. In the magnetic separation processes; a high intensity disc type dry magnetic
separator was used. REE contents of concentrate (1.06 T) and middling product (1.66 T) for the 1000+250 um size
group after separation at 1.06 T and 1.66 T magnetic field intensities were found to be 1035.53 ppm and 1117.60
ppm, respectively. Additionally, REE content of the diamagnetic tailing fraction was reduced to 225.56 ppm. On the
other hand, REE contents of concentrate (1.06 T) and intermediate product (1.66 T) of the -250+38 um size group
were found to be 594.81 ppm and 1386.42 ppm, respectively, and the REE content of the diamagnetic tailing fraction
was 720.22 ppm with only a slight decrease.

In the final enrichment experiments with flotation, a Denver D-12 flotation device was used and the REE content of
the concentrate obtained with flotation using benzohydroxamic acid collector was increased from 2623.51 ppm to
7141.93 ppm, and the REE content of the concentrate was increased by approximately 272.23%.

Keywords: Rare earth elements (REE), Cobanisa, Isparta, gravity separation, magnetic separation, flotation
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Orta Tung Cagi Seramiklerinin Arkeometrik incelemesine Bir Ornek: Géceler
Hoyuk (Yukari Menderes Havzasi, Civril-Denizli)

Barig Semiz
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(bsemiz@pau.edu.tr)

Havza tabanini gevreleyen, ova, dag, plato ve tepelerden olusan Yukari Menderes Havzasi (Civril-Denizli) birgok eski
donem yerlesime ev sahipligi yapmaktadir. Goceler HoyUk, Civril ilgesinin kuzeybatisinda genis bir plato dizliginde yer
alan bir dogal tepe (zerinde yer almaktadir. Bu calismada, Géceler Hyigii’nde yer alan Orta Tung Cagi Il (MO 2000-1600)
orneklerinin mineralojik, kimyasal 6zellikleri ve Uretim teknolojilerinin tespit edilmesi amaglanmaktadir. Bu kapsamda,
seramik érneklerinin mineralojik-petrografik 6zellikleri, X-1sinlari kirinimi (XRD) ve optik mikroskop ¢alismalari ile kimyasal
bilesimleri ise X-1sinlari floresans spektrometresi (XRF) ile belirlenmistir.

Yapilan optik mikroskop ve XRD galismalarinin sonucunda, érneklerin kuvars, kalsit ve kayag parcaciklari ile kiigtik boyutlu
piroksen ve plajiyoklas icerdikleri belirlenmistir. Kayag parcaciklari genel olarak kuvarsit ve muskovit-kuvars sistlerden
olugmaktadir. Bolgedeki diger yerlesimlere ait 6rneklerle karsilastirildiklarinda, kayag¢ pargaciklarinin miktarinin azalmasi,
boyutlarinin kigtlmesi (0.5-1 mm) ve bol kalsit icermeleri ile farklilik géstermektedir. XRD analizlerinin yorumlanmasi ve
icerdigi kalsit mineralinin varligindan dolayi 6rneklerin pisirim sicakliklarinin yaklasik 800°C’den az oldugu tespit edilmistir.
Kimyasal analizlerin yorumlanmasi sonucunda 6rneklerin ortalama %56 SiO,, %18.5 Al,03, %8.61 CaO ve 6.9 % AZ icerdigi
belirlenmistir.

Bolgenin jeolojik ozellikleri ile petrografik sonuclarin beraber degerlendirilmesi sonucunda, Goceler Hoyugi’'nde Uretilen
seramiklerin bolgedeki litolojik birimlerle iliskili oldugu bu agidan tim Urtnlerin yerel Uretimler olduklari soylenebilir.
Ayrica, Yukari Menderes Havzasi’'ndaki daglik ve ovalik bolgelerdeki Orta Tung Cagi seramiklerinin mineralojik ve kimyasal
ozellikleri ile karsilastirildiklarinda Beycesultan 6rnekleri arasinda biyik benzerlikler gosterdikleri belirlenmistir.

Anahtar Kelimeler: Arkeometri, petrografi, seramik, Goceler, Civril, Denizli
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The lowermost of the Upper Menderes Basin (Civril-Denizli) surrounded by plains, mountains, plateaus and hills, is
host to many ancient settlements. Goceler Hoylk is located on a hill situated on a wide plateau plain in the northwest
of Civril town. In this study, determination of the mineralogical and chemical properties and production technologies
of the Middle Bronze Age (2000-1600 BC) sample in the Goceler Hoylk are aimed. In this context, mineralogical and
petrographical properties from ceramic samples were examined by X-ray diffraction and optical microscopy, chemical
compositions were also determined by X-ray fluorescence (XRF) methods.

As a result of the optical microscope and XRD studies, it was determined that the samples composed of quartz, calcite
and rock fragments, small size pyroxene and plagioclase. The rock fragments are generally composed of quartzite and
muscovite-quartz schists. Compared with the samples from other settlements in the region, it varies with the decrease
in the amount of rock fragments and the size reduction (0.5-1 mm) and abundant calcite contents. XRD analyzes and
calcite contents revealed that the firing temperatures of the samples were less than about 800 °C. Interpretation of
the chemical analyzes indicated that the samples composed of average of 56% Si02, 18.5% Al203, 8.61% CaO, and
6.9% LOI. It is observed that the petrographic properties also clearly reflect the chemical composition.

As a result of evaluating the petrographic results with geological features of the region, the ceramics produced in
Goceler Hoyuk are related to the lithological units in the region and all the products are local productions. When
compared with their mineralogical and chemical properties, it was determined that the Middle Bronze Age ceramics in
the mountainous and lowlands regions of Upper Menderes Basin show great similarities with the samples from
Beycesultan.

Keywords: Archeometry, petrography, ceramic, Goceler, Civril, Denizli
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izmir—Ankara Siituru Tavsanl Zonu iginde yer alan inceleme alani, Harmancik (Bursa) ilcesinin 8 km giineybatisinda yer
almakta olup, kuzeyde Sakarya Zonu, glineyde ise Afyon Zonu ile sinirlanmaktadir.

Calisma alaninda Kretase yasli Tavsanli Zonu’na ait Ovacik Kompleksi ile buna ait yer yer kalksist ara seviyeleri iceren
dolomitik karakterli egzotik bloklar mostra vermektedir.

Neotetis Okyanusu’nun kuzey koluna ait olan Ovacik Kompleksi, belirgin bir tabakalanma gostermeyen zayif dayanimli
serisitli kumtaslari, gabro ve proksenit gibi mafik-ultramafik karakterli kayaglardan, dolomitik karakterli mermerlerden ve
kromit zuhurlarindan olusmaktadir. Tektonik deformasyonlar sonucunda K-G, KB-GD ve KD-GB gidisli faylar gelismis olup,
bu tektonizmanin etkisiyle ofiyolitik kayaglar kiriimis, ezilmis ve yer yer sisti karakter kazanmistir.

Dolomitler iginde bazi yerlerde agsal damar (stockwork) yapilari gelismis olup, K80°B ve 59°KD gidisli mangan ve manganl
kuvars zuhurlar da bulunmaktadir. Orneklerden yapilan XRD incelemelerinde baslica dolomit, daha az kalsit ve az kuvars
minerallerinden olustugu gdzlenmistir. Dolomit yatagina ait érneklerin ana oksit degerleri; %12.49-19.34 arasinda MgO
(ortalama %16.67) ve %32.58-38.49 arasinda CaO (ortalama %35.47), %0.10-0.66 arasinda Al,Os3 (ortalama %0.32),
%0.18-4,13 arasinda SiO, (ortalama %1.29) ve %43.89-46.81 arasinda Kizdirma kaybi (LOI, ortalama %45.95) seklindedir.

Degisik sanayi dallarinda kullanilabilme amacglarina gore dolomitlerde farkli fiziksel ve kimyasal o6zellikler istenir.
Dolomitler Mg icerigi nedeniyle fayans Uretiminde gévdede (masse) ve sirda (glaztr) kullanilmaktadir. Dolomit, massede
pisme kiguUlmesini dengelemek ve dislk sicaklikta ergimeyi saglamak igin, sirda ise camlasmayl saglamak igin
kullaniimaktadir. Bu amacla kullanilacak dolomitin CaO+MgO iceriginin en az %32-34, SiO3'nin %5’den dustk, LOI'nin en
az %45 ve Fe;03'Uin en fazla %0.2 olmasi gerekir.

Bu calismanin bulgulari isiginda, Harmancik dolomitinin seramik sanayinde, o6zellikle fayans Gretiminde kullanilabilir

oldugu gorilmektedir.

Anahtar Kelimeler: Dolomit, seramik sanayi, Harmancik, Turkiye
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The study area which is located within izmir-Ankara Suture and Tavsanl Zone is 8 km south-west of Harmancik (Bursa)
country and bounded by the Sakarya Zone in the north and the Afyon Zone in the south.

Ovaclk Complex belonging to Cretaceous Tavsanli Zone and dolomitic exotic blocks containing calcschist intercalations
are emerging in study area.

The Ovacik Complex, belonging to the northern arc of the Neotethys Ocean, is composed of sericitic sandstones which
do not show any significant stratification, mafic-ultramafic rocks such as gabbro and pyroxenite, dolomitic marbles,
and chromite occurrences. As a result of tectonic deformations, K-G, NW-SE and NE-SW trending faults developed and
ophiolitic rocks were fractured, crushed and it has gained partly schistic character.

Stockwork structures have been developed and is also located manganese and manganese quartz occurrences with
N80°W and 59°NE trending in some places in the dolomites. In XRD examinations made from samples, it was observed
that the main minerals were formed dolomite, less calcite and less quartz. The MgO, Ca0, Al,03, SiO; and LOI values of
samples of dolomite deposit are average 16,67 % (between 12.49 % and 19.34 %), average 35.47 % (between 32.58 %
and 38.49 %), average 0,32 % (between 0,10 % and 0.66 %), average 1.29% (between 0.18 and 4.13), and average
45.95 % (between 43.89 % and 46.81 %), respectively.

Different physical and chemical properties are required in dolomites for their utilization objectives in different
branches of industry. Dolomites are used within the body and glaze in the production of tile due to Mg content.
Dolomite is used to balance burning shrinkage and to provide melting at low temperatures, and to allow the formation
of glass on the glaze. The dolomite to be used for this purpose should have at least 32-34% of CaO + MgO content,
less than 5% of SiO, content, at least 45% of LOI content and maximum 0.2% of Fe,03 content.

In light of the findings of this study, it is seen that Harmancik dolomite can be used in the ceramic industry, especially
in the production of ceramic tile.

Keywords: Dolomite, ceramic industry, ceramic tile, Harmancik, Turkey
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]Sarlbeyli (Ganakkale) Kaolen Yataginin Jeolojisi ve Olusumu
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Canakkale ili'ne bagli Belen ve Saribeyli kdyleri civarinda volkanitler yaygin mostralar vermektedir. Tektonik acidan son
derece aktif bir bolge olan ve galisma alaninda K-G, KD-GB ve KB-GD gidisli cok sayida fay sistemleri gelismistir. Faylar
boyunca gelen ¢ozeltiler, yaklasik 2 km?'lik bir alanda kabaca KB-GD uzanimli ve ekonomik olarak isletilebilecek boyutta kil
yatagl ile Ust kesimlerinde sileks olusuklarinin gelismesine sebep olmustur. Ayrica bdlgede kursun-ginko ve altin
cevherlesmelerinin varligl da bilinmektedir.

Calisma alanindaki en yasli birimi Orta-Geg Oligosen yash tif, aglomera, andezit ve bazaltik andezit karakterli lavlardan
olusan Can Volkanitleri olusturmaktadir. Uzerine uyumlu olarak Ust Oligosen yasli genellikle bazaltik karakterli Kirazli
volkanitleri gelmektedir. Kumtasi, ¢cakiltasi ve gamurtasi ardalanmasindan olusan Neojen yasli Canakkale Formasyonu ise
bunlarin Gzerine uyumsuz olarak gelir. Calisma alani disinda daha geng yash granit ve granodiyoritik sokulumlar bu
birimleri keser. En Ustte ise Kuvaterner yasli allivyon yer almaktadir.

Saribeyli kaolen yatagi, Geg Oligosen-Erken Miyosen yash granitik ve granodiyoritik bilesimli magmatiklerin, Orta-Geg
Oligosen yasli piroklastiklere sokulumu siirecinde agiga ¢ikan magmatik kokenli sivilar ile meteorik sularin karisimindan
olusan hidrotermal ¢ozeltilerin neden oldugu alterasyon sonucunda olusmustur.

Yapilan XRD, SEM ve jeokimyasal ¢alismalar sonucunda; volkanitlerin andezit, bazaltik andezit ve bazalt bilesimli, levha ici
kokenli, kalk alkali, orojenik nitelikli ve metalumin karakterli oldugu ortaya konmustur. Kil yataginin ise baslica kaolinit
mineralinden olustugu, daha az miktarda simektit ve illit icerdigi tespit edilmistir. Kil disi safsizliklarin ise alunit, kuvars,
feldispat ve zirkon gibi minerallerden olustugu saptanmistir.

Kaolin yatagina ait 11 adet 6rnegin Al,03, Fe,03 igerikleri ve kizdirma kayiplari (LOI) ortalama %28.18 Al,Os3 (%16.35 -
41.17), %0.43 Fe,05 (%0.05-1.32) ve %8.80 LOI (%1.94-14.37) seklindedir.

Kaolenler seramik sanayinde, dolgu, sir malzemesi (glaziir) ve sir ile masse arasinda engop malzemesi olarak
kullaniimaktadir. Saribeyli kaolen yataginin Al,Os degerlerinin %25’den ylksek olmasi, Fe,03 degerlerinin %0.5 den disik
olmasi ve LOI degerlerinin %9’dan dislk olmasi bu kaolenlerin seramik sanayinde hammadde olarak kullaniimasina
olanak saglamaktadir.

Anahtar Kelimeler: Kaolen, seramik endUstrisi, Saribeyli
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The volcanic rocks around Belen and Saribeyli villages of Canakkale are widespread. In the study area, which is a highly
active region in terms of tectonics, numerous fault systems with K-G, NE-SW and NW-SE trends have been developed.
The solutions coming along the faults caused an approximate 2 km? area of roughly along NW-SE and economically
sizeable clay deposits and the development of chert formations on their upper parts. The presence of lead-zinc and
gold mineralization in the region is also known.

The oldest unit in the study area is GCan Volcanics composed of Middle to Late Oligocene tuff, aglomera, andesite, and
basaltic andesite lavas. Late Oligocene Kirazli volcanics with generally basaltic character overlie Can volcanics. The
Neogene Canakkale Formation consisting of sandstone, conglomerate and mudstone alternating comes
unconformably on above units. Outside the study area, younger granites and granodioritic intrusions cut these units.
Quaternary alluvium is located on the top of these units.

Saribeyli kaolin deposit was formed as a result of the alteration caused by hydrothermal solutions consisting the mix of
magmatic liquids and meteoric waters during which were intrude into the Middle to Late Oligocene aged pyroclastic
rocks of the Late Oligocene to Early Miocene aged granitic and granodioritic magmatics.

As a result of XRD, SEM and geochemical studies; it has been revealed that volcanics are composed of andesite,
basaltic andesite and basalt, within plate origin, calc-alkaline, orogenic and metaluminous. It was found that the clay
deposit consisted mainly of kaolinite minerals and contained less amount of smectite and illite. The impurities other
than clay minerals are alunite, quartz, feldspar, and zircon. The average Al,03; Fe,03 and LOI values of representative
11 samples are 28.18%, (between 16.35% and 41.17%), average 0.43% (between 0.05 % and 1.32%) and average
8.80% (between 1.94 % and 14.37%), respectively.

The kaolin is used in ceramic industry as fill and glaze material and engop material between glaze and masse. The
Saribeyli kaolin deposit has higher Al,O3 content than 25%, the Fe;O3 values are lower than 0.5% and the LOI values
are lower than 9%, which makes it possible to use them as raw materials in the ceramic industry.

Keywords: Kaolin, ceramic industry, Saribeyli
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Tektonik olarak aktif olan bolgelerde CO,’ce zengin akiskanlarin kullandiklari kiriklar boyunca traverten g¢okeltmesi
olduk¢a yaygindir. Kirik dolgusu seklindeki bu karbonat c¢okellerinin tarihlendirilmesi ile bolgedeki acgilma hizlan
hesaplanabilmektedir. Travertenlerden elde edilen durayli (63C-5180) ve radyojenik izotop (87Sr/86Sr) degerleri bu
¢Okelleri olusturan akiskanlarin ne tir kayaglarla etkilesime girdikleri veya hangi kaynak bdlgelerinden tlredikleri
konusunda oldukga bilgilendiricidir.

Bu ¢alismada, Gazligol (Afyon) bolgesinde iyi gelismis catlak setleri boyunca ¢okelmis sirt tipi travertenler incelenmistir.
Bu bolgede K35D ve K17D dogrultulu iki adet sirt tipi travertenin merkezi ¢atlagindan, tim dolguyu temsil edecek
sistematik karbonat orneklemeleri yapilmistir. Detritik materyal barindirmayan kristalin kisimlarin alinmasina 6zen
gosterilmistir. ilk izotopik bulgular, Gazligdl travertenlerinin §13C degerlerinin +1.77 ile +2.39 (%o VPDB) ve &80
degerlerinin ise -18.52 ile -16.39 (%o VPDB) arasinda oldugunu gdstermektedir. Bu sonuglar érneklerin karbon ve
oksijen izotop bilesimlerinin olduk¢a dar bir aralikta degistigini ortaya koymaktadir. Karbon izotop bilesimleri denizel
kiregtaglari icin &nerilen (%o 0+3 VPDB) degerlerle ortismektedir. Gazligdl'deki termal kuyulardan Uretilen akigkan igin
ortalama 60°C’lik bir sicaklik 6ngorildigiinde, travertenleri ¢okelten akiskanin 680 bilesimi %o -10.4 ile -8.2 (VSMOW)
arasinda bulunmustur. Gazligél’deki giincel sicak sularda 6l¢llen oksijen izotop bilesiminden (%o -13.1 VSMOW) %o 3-5
daha ylksek olan bu degerler travertenin ¢okeldigi donemde soguk iklim kosullarinin hikim slrdtgine isaret
etmektedir. S6z konusu travertenlerin halen devam etmekte olan 87Sr/8Sr ve nadir toprak element analizleri ve U-Th
tarihlendirmesi ile Gazligol bolgesindeki giincel tektonik deformasyon ve bunun tetikledigi akiskan hareketine yonelik
onemli bulgular elde edilecektir.

Anahtar Kelimeler: Gazligol travertenleri, karbon-oksijen izotoplari, akiskan bilesimi
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It is very common that CO,—rich fluids in tectonically active regions precipitate travertine along the fractures through
which they flow. Dating of these carbonate deposits in the form of fracture fill enables estimation of the extension
rate in such region. Stable (613C—5680) and radiogenic isotope (87Sr/26Sr) values recorded on travertines are quite
informative for carbonate-precipitating fluids regarding their source regions and type of rocks with which they are
interacted.

In this study, we investigate the fissure-ridge travertines deposited along the well-developed fracture sets in the
Gazhgdl (Afyon) region. In this area, systematic carbonate samples, representing the whole fracture fill, were collected
from the central of fissures of N35E- and N17E-trending two fissure-ridge travertines. During the sampling, detritus-
poor, crystalline parts of carbonates were collected. Isotopic results indicate that 83C values of Gazligél travertines
vary from +1.77 to +2.39 (%o VPDB) and 880 ratios range from -18.52 to -16.39 (%0 VPDB). These findings show that
both carbon and oxygen isotope compositions of samples fall in a narrow range. Carbon isotope compositions are
consistent with values proposed for marine limestones (0£3 %o VPDB). Assuming an average temperature of 60°C for
the fluid produced from thermal water wells in Gazligdl, 6180 of fluid that precipitated travertines is estimated in the
range of -10.4 to -8.2 %o (VSMOW). These values which are about 3-5 %o higher than isotopic composition of hot
waters (-13.1 %o VSMOW) in Gazligdl might indicate that cold climate conditions were prevailed at the time of
travertine deposition. Our ongoing survey on 87Sr/8Sr and rare earth element analyses and U-Th dating of these
travertines will lead to a better understanding of tectonic deformation in the Gazligél area and induced fluid
movement as well.

Keywords: Gazligél travertines, carbon-oxygen isotopes, fluid composition
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Granitler, magmatik kayalar icerisinde dokusal ve mineralojik bilesimlerinden dolayi en kolay ayrisan kaya gruplarini temsil
ederler. Bu calismayla, KB Tirkiye’de yer alan Demirkdy intriizif Kitlesi’nin yapisal ve morfolojik konumu baz alinarak
ayrismaya bagli olarak jeokimyasal element dagilimlari incelenmistir. Granit ve granodiyorit, kitlenin felsik intruzif kaya
grubunu olusturmaktadir. Kutlenin GB boéliminde az oranda gabro ve diyorit sokulumlari da gozlenmektedir. Felsik
kayalar faneritik dokulu olup baslica kuvars, plajiyoklaz, ortoklaz, hornblend ve biyotitten olusmaktadir. Tali olarak titanit,
zirkon, apatit, rutil ve manyetit mineralleri icermektedir. Yapilan érneklemeler sonucunda kesit, toprak, grus, saprock ve
ana kaya olarak dorde ayrilarak glinlenme kesiti olusturulmustur. Ruxton orani (Ro), Parker indeksi (PI), degistirilmis
ayrisma potansiyeli indeksi (MWPI), kimyasal alterasyon indeksi (CIA), kimyasal ayrisma indeksi (CIW), plajiyoklaz
alterasyon indeksi (PIA) belirlenmistir. Her bir deger ylzeyden gekirdek kayaya dogru lineer bir azalma sergilemektedir. X-
1sint kirmimi (XRD) yéntemi ile kalitatif detay kil analizleri toprak 6rneginde vermikdlit-klorit-kaolin-illit tirG mineraller
belirlenmistir. Gruss iginde illit-klorit- vermikdlit ve saprockta illit-klorit olusumu belirlenmistir. Alinan 6rneklerin
mineralojik ve kimyasal bilesimlerine gére Demirkdy intruzif kutlesindeki felsik kayalarda ayrismanin artmasiyla illit tard
killerin hakim oldugu ve bunun yaninda vermikulit ve kloritin daha az yayihm gosterdigi ortaya konulmustur. Bununla
birlikte yine ayrismanin artmasi ile Si, Na, K, Al ve Zr gibi element miktarlarinin arttigi, buna karsin Mg, Fe, Ti, Ca, P, Ba, Th,
Hf ve Y elementlerinin belirgin bir sekilde azaldigl gorilmustir. Jeokimyasal elementlerin artmasi ve azalmasi gostermis
olduklari fiziksel dayanim ve kimyasal davranislari ile iliskilendirilmistir.
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Granites represent the most weathering rock groups due to their textural and mineralogical composition within the
magmatic rocks. In this study, weathering dependent geochemical element distribution of Demirkdy Intrusive Body
(DIB) located at NW Turkey were examined based on the location of structural and morphological properties. Felsic
intrusive rocks of DIB are composed of granite and granodiorite. Gabbro and diorite intrusions are also observed at
the SW part of DIB. The felsic rocks have phaneritic texture and are mainly composed of quartz, plagioclase,
orthoclase, hornblende, biotite. Titanite, zircon, apatite, rutile and magnetite are observed as accessory minerals. As a
result of sampling weathering profile section designed, this section is composed of four parts as soil, gruss, saprock
and main rock units. The Ruxton ratio (Ro), the Parker index (PI), the modified weathering potential index (MWPI), the
chemical index of alteration (CIA), the chemical index of weathering (CIW) and plagioclase index of alteration (PIA)
were determined. Each of these ratios shows a linear decrease from surface-soil to core rock. Qualitative clay analyses
with X-ray diffraction (XRD) method in the soil sample, vermiculite-chlorite-kaolin-illite minerals have been identified.
In gruss illite-chlorite-vermiculite and in saprocks illite-chlorite have determined with XRD. These findings reveal that
increasing weathering degree of felsic rocks of DIB illite type clay minerals become dominant and vermiculite-chlorite
were lesser extent. On the other hand, Mg, Fe, Ti, Ca, P, Ba, Th, Hf and Y decreased remarkably while the ratio of
elements such as Si, Na, K, Al and Zr increased. The increasing and decreasing of geochemical elements are related to
their physical strength and chemical behavior.

Keywords: Demirkdy Intrusive Body, granitoid, grus-grussification, weathering
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Milonitik Kayaglarin Elektron Geri Yansimali Difraksiyon (EBSD) Yéntemi ile
Mikroyapisal Ozelliklerinin incelenmesi

Fuat Erkil?, Sibel Tatar Erkiil?

1Akdeniz Universitesi, Teknik Bilimler Meslek Yilksekokulu, Antalya, Tiirkiye
2Akdeniz Universitesi, Jeoloji Mihendisligi B6lim, Antalya, Turkiye
(fuaterkul@gmail.com)

Geri yansimali difraksiyon (EBSD) yontemi, malzemelerin kristal yonelimi, tane boyu, dokusal 6zellikleri, deformasyonun
dagihimi, tane sinir geometrisi, kirik analizi ve faz tayini gibi mikroyapisal 6zelliklerinin belirlenmesinde faydalanilan etkin
bir aractir. Taramali elektron mikroskobuna bagh bir eklenti olarak ¢alisan EBSD cihazi yardimi ile metal, mineral, yari
iletken ve seramik gibi dogal ve dogal olmayan malzemelerin mikroyapisal Ozelliklerinin tayini yapilmaktadir. 2000’li
yillardan itibaren jeolojik ¢rnekler Gzerinde yaygin olarak uygulanan EBSD yontemi, sinimliu deformasyona ugramis
kitasal ve okyanusal kabuk kayaclarindaki deformasyon 6zelliklerinin anlasiimasina katkida bulunmaktadir. Bu kayaclarda,
kristal yonelimi, tane boyu ve tane sinir iliskilerinin anlasilmasi amaciyla kuvars, feldispat, kalsit, hornblend, piroksen,
granat, olivin, serpantin ve grafit gibi mineraller EBSD yontemi ile incelenmektedir. Bu yontem, makaslama kusaklari ile
iliskili milonitik kayaclardaki kuvars minerallerinin yeniden kristallesmesi (rekristalizasyon) mekanizmasinin ortaya
¢ikarilmasi ve dokusal ¢zelliklerinin analizi, makaslama kusaginin hareket yéni, olusum sicakligl ve basing kosullarinin
belirlenmesine 6nemli katki saglamaktadir. Bu ¢alismada, Bati Anadolu’da Alagamdag bolgesinde yuzlek veren, granitlerle
iligkili makaslama kusaklarinin deformasyon kosullari EBSD yoéntemi ile ortaya ¢ikariimaya calisiimistir. EBSD yontemi,
polarizan mikroskobiye dayanan petrografi yontemi ile tespit edilemeyen verilerin ortaya konulmasina imkan
vermektedir. Petrografik yontemlerle yapilan incelemede, milonitler icerisindeki kuvars tane iliskileri 350-400°C gibi dislk
sicaklikta olusan deformasyonu isaret ederken EBSD yontemi ile yapilan yonlenme haritalari ve pol figlir gérintuleri
milonitlerin yersel olarak 500°C’'den daha yuksek sicakliklarda deformasyona ugradigini isaret etmektedir. Ayrica, granit
milonitler igerisindeki plajiyoklaz porfiroklastlarinin ilerleyen deformasyona maruz kaldig ve akiskan etkinligi sonucunda
potasyum metasomatizmasi ile birlikte ornatildigl EBSD yontemi ile tayin edilmistir.

Anahtar Kelimeler: EBSD analizi, granit ultramilonit, sinimlu deformasyon, pol figur
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Investigation of Microstructural Properties of Mylonitic Rocks Using Electron
Back-Scattered Diffraction (EBSD) Method

Fuat Erkal?, Sibel Tatar Erkdl?
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(fuaterkul@gmail.com)

Electron Back-Scattered Diffraction (EBSD) method is an effective tool for determining the microstructural properties
of materials such as crystal orientation, grain size, textural properties, distribution of deformation, geometry of grain
boundaries, fracture analysis and phase identification. The microstructural properties of natural and non-natural
materials such as metals, minerals, semiconductors and ceramics are determined using the EBSD device as a plug-in
attached to the scanning electron microscope (SEM). The EBSD method, which has been widely applied on geological
specimens since the year 2000, contributes to understanding the deformation characteristics of the ductility
deformed rocks associated with continental and oceanic crust. Quartz, feldspar, calcite, hornblende, pyroxene, garnet,
olivine, serpentine and graphite are investigated by this method in order to define their crystal orientation, grain size
and grain boundaries. The method makes an important contribution to the determination of the recrystallization
mechanism of quartz crystals in the mylonitic rocks related to the shear zones and to the analysis of the textural
properties, the direction of movement of the shear zone, the formation temperature and the pressure conditions. In
this study, the deformation conditions of granite-related shear zones in the Alagamdag region in Western Anatolia,
were described by EBSD method that provides additional and reliable data with respect to the petrographic
descriptions. In the petrographic observations, the quartz grains in the mylonites indicate deformation conditions at
temperatures as low as 350-400 °C, while the pol-figure images obtained from crystal orientations reveal that the
mylonites were locally deformed at temperatures higher than 500 °C. Furthermore, plagioclase porphyroclasts in
granitic mylonites were subjected to progressive deformation and was replaced with potassium metasomatism as a
result of fluid activity.

Keywords: EBSD analysis, granite ultramylonite, ductile deformation, pol figure
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Characteristics of Alteration Minerals at Sinongduo Ag-Pb-Zn Deposit, Central
Tibet, as Revealed by Shortwave Infrared and Geochemical Technique

Guo Na, Zheng Long, Huang Yiru, Guo Yanan, Fu Yuan

Chengdu university of Technology, China
(cdut_guona@126.com)

The India-Asia continental collision formed Tibetan Plateau Gangdise metallogenic belt, Sinongduo deposit lies on this
belt and exists in volcanic rocks of Linzizong Group. Geologist confirmed this is an epithermal deposit after prospecting
and drilling. Alteration minerals of white mica, paragonite, illite and montmorillonite have been found in drill holes
BZK0501, BZK0102, BZK0103, BQZK0022, BZK0201 by shortwave infrared and geochemical techniques. According to
the ratio of Na/K, Al3* content by geochemical measurement, and combined with certification on types of alteration
minerals by shortwave infrared technique, white mica has been identified. Meanwhile, XRD found the illite, which
same to the results by shortwave infrared technique. Together all the results by geochemical, shortwave infrared
technique and XRD, it has been found the minerals formed a combination feature with white mica->white mica+
paragonite + montmorillonite + illite—>white mica+illite>white mica from up to bottom in drill holes. The alteration
model has been constructed and which indicate: 1. Mineral combination of illite-montomorillonite is an important
clue for the further prospecting. SiO; is characterized by migration, however, MgO, CaO and MnO characterized by
emigration. 2. The alteration of white mica happened before the metallogenic epoch and had no relationship with the
ore body. 3. There are two reactions in the deep of drill holes. One is that white mica was replaced by illite on SW
dirction, the other is that the construction of white mica was changed on NE direction. 4. Propylitization zone which
was not eroded is the basis for gold prospecting.

Keywords: Epithermal, alteration minerals, Tibet, prospecting
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T'I'uzgélil Havzasinin Glineyindeki Neojen Yash Halit Cokellerinin Jeokimyasal
Ozellikleri

Hatice Ercan?, Muazzez Celik Karakaya?, Necati Karakaya®, Ayla Bozdag?, Arif Delikan®

ISelcuk Universitesi Mithendislik Fakiltesi Jeoloji Mih. Bél. Konya, Tirkiye
2istanbul Teknik Universitesi Maden Fak. Jeoloji Miih. Bél. Maslak, istanbul, Tiirkiye
(haticeunalercan@gmail.com)
CGalisma alani Tuzgolt Havzasi'nin glneyinde yer almaktadir. Neojen yash golsel birimler icinde bulunan halit
¢okellerinin kalinhgr mm ile birkag on metre arasinda degisir. Calisma alaninda, 400-900 m seviyeleri arasinda bulunan
26 saf halit 6rneginin jeokimyasal dzellikleri ¢ sondajdan derlenen érneklerde incelenmistir.

Halitge zengin ¢okellerin Na*, K*, Mg2* ve SO, igerigi sirayla 34-41 %, 49-420 ppm 12-37397 ppm ve 272-15437 ppm
arasindadir. Cl ve Br icerigi ise sirasiyla % 3.02-61.05 ve 7-637 ppm arasinda degisir. incelenen sondajlarda bulunan
Ca?* ve SrZ* igerigi sirasiyla 49-5731 ppm ve 1-1539 ppm arasinda belrilenmistir. Halitce zengin érneklerde Na, Cl
elementleri ve Br arasinda kuvvetli bir pozitif korelasyon (R2=0.9898) ve Br ile Cl arasinda orta derecede negatif
korelasyon (R2=0.43) vardir.

Sondajlarin Ust seviyelerinde yaygin olarak bulunan silisiklastik kayaglarda (camurtasi, kil tasi) Br icerigi diger
seviyelerden ¢ok daha yuksektir (>1000 ppm). Sondajlarin orta seviyelerinde en yiksek Br igerikleri (200 ppm)
kil/camurtasi kayaglarinda tespit edilirken alt kesimlerde Br icerikleri 10-40 ppm arasindadir. Orijinal ¢okelen halitin
tekrar tekrar ¢ozllmesi tuzlu suda yuksek Br degerleri ortaya ¢ikmasina ve daha sonra zenginlesmis Br'un baska
minerallerde zenginlesirken yeniden ¢okelen halitin yapisinda daha fakir olmasina neden olmustur.

Calisma alaninin 6rneklerinin blytk bir ¢ogunlugu, Br konsantrasyonunun tuzlu sudan daha disik oldugunu ve
meteorik su ile ¢dzlnebileceklerini gbstermektedir. Tim bu verilere gore ¢okelimi etkileyen en énemli mekanizmalarin
onceden ¢okelmis olan halitlerin ¢6zUnUp yeniden ¢okelmesi, farkli bilesime sahip ¢ozeltilerin karisimi ve kismen su-
kayag etkilesimi oldugu saptanmustir.

Anahtar Kelimeler: Halit, Tuzgéll, geochemistry, Cl, Br
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Geochemical Characteristic of the Neogene Halite Deposits in the South of
the Tuzgoll Basin
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The study area is located in the south of the Tuzgdli Basin. The thickness of the halite mineral within the Neogene
lacustrine sediments vary between mm and several meters. In the study area, it has been studied geochemical
characteristic of 26 pure halite samples taken from 400-900 m levels of three drillings.

The content of Na*l, K*, Mg?* and SO4% in halite-enriched sediments are varies from 34 to 41 %, 49 to 420 ppm, 12 to
37397 ppm and 272 to 15437 ppm, respectively. The Na* content of all drillings is in the range of 29.62-41.03%. The Cl
and Br contents are varying from 3.02 to 61.05% and 7 to 637 ppm, respectively. The Ca?* and Sr?* contents of the
studied drillings are range from 49 to 5731 ppm and 1 to 1539 ppm, respectively. A strong positive correlation was
determined between elements of the Na, Cl and Br in NaCl-rich samples (R?=0.9898), and also a moderately negative
correlation between Br and Cl.

In the siliciclastic rocks (mudstones, claystones), found in the upper levels of drilling, the Br content is much higher
(>1000 ppm) than the other parts. The highest bromine contents of 200 ppm were detected in clay/mudstone rocks at
the middle levels of the drillings. However, the content of Br in lower parts of the drillings is between 10-40 ppm. The
content of Br was reduced by repeatedly dissolution of the original precipitated halite, resulting high bromine values
in brine, and then enriched Br were occupied in other minerals, and depleted in reprecipitated halite structure. Based
on the results, it is concluded that the most effective mechanisms of the evolutionary processes are dissolution of pre-
precipitated evaporates, mixing of brines and partly water-rock interaction.

Keywords: Halite, Tuzgoll, geochemistry, Cl, Br
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]Yaprakhisar Travertenlerinin Kokeni ve U-Serisi Yasi, Glzelyurt, Aksaray

ismail Kogak, Ugur Temiz, Nursel Oksiiz, Serkan Akbay

Bozok Universitesi, Jeoloji Miihendisligi B6lim, Yozgat, Tirkiye
(ismail.kocak@bozok.edu.tr)

Travertenler, kabukta kiriklar boyunca ortaya cikan ve soguktan sicaga kalsiyum ve bikarbonat bakimindan zengin sular
yoluyla depolanarak olusabilir. Akiskan/kaya¢ etkilesimi, kalsitik veya aragonitik traverten ve tufanin (KATT)
olusumunda &nemli bir sirectir. Cogu durumda KATTIn olusumu, hidrojeolojik yol boyunca bir yerde kiregtasi
erimesiyle iliskilidir. Bu calismada konu edilen Yaprakhisar koylnde (Guzelyurt-Aksaray) ylzeyleyen travertenlerin
olusumu tartismalidir. Travertenlerin kékeninin belirlenmesi igin jeokimya ve 230Th/234238 dengesizligi metodu ile
yaslandirma c¢alismalari yapilmistir.

Jeokimyasal degerlendirmelerde kullanilan ve eser elementlerden olan Ba ve Sr gibi potansiyel jeokimyasal izleyicilerin
degerlendirilmesi sonucunda temel ve KATT arasindaki baglantinin (epijen ve hipojen sistemlerin) ortaya
konulabilecegi bilinmektedir. Bunun yaninda hipojen kaynaktan ¢okelen KATT'in, Be igeriginin yiksek olmasi granitik
kokeni isaret ederken, Cr degerinin yiksek olmasi ise havzada Cr'ca zengin ultramafik kayaglardan beslendigini
gosterebilmektedir. Ba-Sr diyagramina goére travertenin kirecgtasi-evaporit-dolomite kdkenli hipojen sulardan
kaynaklandigi, Be ve Cr igeriklerinin ise farkl traverten kiitlelere gére degisiklik sundugu belirlenmistir. Orneklerde NTE
icerigi dikkate alindiginda ise toplam NTE'nin distk degerlerde (0.42-6.83 ppm) oldugu bunun yaninda hemen hemen
tim 6rneklerin belirgin negatif Ce ve Eu anomalileri sundugu gozlenmektedir. Ayrica ¢ok belirgin olmamakla birlikte
pozitif Ho anomalisi de belirlenmistir.

Travertenlerin incelenmesi ve yaslandiriimasi, tektonik olarak aktif bolgelerde faylarin aktivitelerinin ve kabuksal
deformasyonun belirlenmesi acisindan da oldukga 6nemlidir. Yaprakhisar travertenlerinde, U-serisi yaslandirma
yontemi ile 3500 ila 146.000 yil arasinda degisen yaslar saptanmistir.

Sonug olarak tiim veriler degerlendirildiginde travertenlerin kiregtasi-evaporit-dolomit kdkenli hipojen, asiditesi distk,
nispeten dustk sicaklikli sular vasitasiyla oksik kosullar altinda ¢ékeldigi sonucuna varilabilir. Ayrica Tuzgoli Fay Zonu
ve Kegiboyunduran-Melendiz Fayi arasindaki bolgede yer alan Yaprakhisar travertenlerinin morfolojileri/yaslari ve
konumlari gbz 6nlne alindiginda, bu travertenlerin bahsedilen faylarla iliskili olabilecegi veya bu faylarin etkilesim ile
meydana gelen paleo sureksizliklerde olusmus olabilecegi disinulmektedir.

Anahtar Kelimeler: Eser element, nadir toprak element, Kegiboyunduran-Melendiz fayi, Yaprakhisar, U-serisi
yaslandirma
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U-Series Dating and Origin of Yaprakhisar (Glizelyurt-Aksaray) Travertines

ismail Kogak, Ugur Temiz, Nursel Oksiiz, Serkan Akbay
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Travertines occur along fractures in the crust and are formed by the deposition of calcium and bicarbonate from cold
to hot mineral-rich waters. The fluid/rock interaction is an important process in the formation of calcitic or aragonitic
travertines and tufa (CATT). In most situations the formation of CATT is related to dissolution of limestone from any
location along the hydrogeological pathway. The formation of the travertines outcropping in Yaprakhisar village
(GUzelyurt-Aksaray) which are the topic of the study is controversial. Geochemistry and dating studies with the
230Th /2342381 imbalance method were performed to determine the source of the travertines.

It is known that the link between base and the CATT (epigean and hypogean systems) can be revealed with evaluation
of potential geochemical tracers such as Ba and Sr, which are used in geochemical evaluations and trace elements. In
addition, CATT deposited from hypogenous sources with high Be content indicates granitic source, while high Cr
values show the source may be fed from Cr-rich ultramafic rocks in the basement. According to the Ba-Sr diagram,
travertines are sourced in hypogenous fluids from limestone-evaporite-dolomite, while the Be and Cr content were
determined to present variations depending on the different travertine masses. When the NTE content of samples is
noted, there were low values for total NTE and clear negative Ce and Eu anomalies in nearly all samples. Additionally,
though not very clear, a positive Ho anomaly was determined.

Investigation and dating of travertines is very important in terms of determining the activity of faults and crustal
deformation in tectonically active regions. With the U-series dating method, the Yaprakhisar travertines were
identified to have ages ranging from 3500 to 146,000 years.

In conclusion, when all data are assessed, the travertines are concluded to have been deposited under oxic conditions
from relatively low temperature water, with low acidity and hypogenous source in limestone-evaporite-dolomite.
Additionally, considering the morphologies/ages of the Yaprakhisar travertines located in the region between the
Tuzgoll Fault Zone Kegiboyunduran-Melendiz Fault, it may be considered that these travertines are related to these
faults or formed in paleodiscontinuities occurring due to the interaction of these faults.

Keywords: Trace element, rare earth element, Kegiboyunduran-Melendiz Fault, Yaprakhisar, U-series dating
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]Buzlukdaé (Kirsehir, Turkiye ) Kontak Zonlarinda Saptanan Cl-Skapolitler: i¢
Toros Okyanusu icin Jeokimyasal Bir Veri

ismet Ozgeng?, Tolga Oyman?, Mehmet Akbulut?®, Anmet Sagmaz?, Murat Tokgaer?, Mimtaz Colak*

‘Department of Geological Engineering, University of Dokuz Eylil, izmir, Turkiye
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(skapolites@gmail.com)

Bu projenin amaci Orta Anadolu Kristalin Kompleksi iginde bulunan Buzlukdag (Kirsehir) Alkalen Plitonu g¢evresinde
gelisen kalk-silikat kayalarini incelemektir. Calisma alanindaki baslica kayaglar kalksist, meta karbonat (mermer),
amfibolit (Tamadag Formasyonu ), kuvars-sist ve kuvarsittir (Bozgaldag Formasyonu). Amfibolit fasiyesi kontak
metamorfik kayaglari mineraloji, jeokimya ve mikrotermometrik ydntemlerle incelenmistir. Kalk-silikat olusumu
sokulum ile kalk-sist, mermer ve sistlerle ardalanmali karbonatli kayalar arasinda gelismistir. ilerleyen metamorfizma
plajioklas, piroksen, skapolit |, vollastonit, kuvars ve gerileyen metamorfizma granat, vesuvyanit, skapolit Il, amfibol,
apatit, kuvars, epidot, zoizit mineral parajenezi ile temsil edilir. Sivi kapanim &lgiimleri skapolit ve piroksenlerde
yapilmistir. Skapolitlerde yapilan mikroprob calismalarinda XEqAn=0.10 XCI=0.66 ila XEqAn=0.55 XCI=0.30 arasindadir.
Mikrotermometrik galismalar gdstermistir ki skapolitlerde Th 530-575 °C ve tuzluluk 16-22 %ag NaCl. Laboratuvar
verileri ve mineral parajenezi de géz 6niine alindiginda ilerleyen metamorfizma kosullar T= 600-650 °C (XC0O,=0.2-0.3
ve P=1-3 kbar olarak, retrograd (gerileyen) alterasyon kosullari da T=500-550 °C ve XC0,=0.3-0.5 ve P=1 kbar olarak
verilebilir. Genel olarak kalk-silikat zonlarinda skapolit bilesiminin %50-70 Me (meiyonit) olmasi durumunda olusum
sicakhigr 600-650 °C civarindadir. Ancak Buzlukdag kontak zonlarinda skapolit bilesimine Ma (marialit-Na skapolit)
girmesiyle skapolit dengesi 525 °C seviyelerine kadar devam etmektedir. Bu kosullarda prograd skarn alterasyonunda
T=550-600°C ve retrograd alterasyonda T=500-550 °C (skapolit-vollastonit-vezivyanit-granat dengesi) olarak
verilebilir.

ic Toros Okyanusunun varligi kismen tartisma konusu olsa da, birgok arastirici Anatolid-Torid Blogunun (ATB), Orta
Anadolu Kristalin Kompleksi’nden (OAKK) dar bir okyanus ile ayrildigini ve bunun i¢ Toros Okyanusu oldugunu ve bu
okyanusal tabanin geg Kretase’de OAKK altina daldigi ve kapandigi konusunda hemfikirdir.

Skapolitlerde saptanan yiiksek klorun denizel bir ortamdan geldigi ve bunun bilyiik olasilikla i¢ Toros okyanusu oldugu
belirtilebilir.

Anahtar Kelimeler: Skapolit, i¢ Toros Okyanusu, Anatolid Torid Blogu
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]CI-rich Scapolite in the Buzlukdag Aureole, Kirsehir-Turkey: A Geochemical
Evidence for Inner Tauride Ocean
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The scope of this research project, is to investigate the calc-slicate rocks around the Buzlukdag Alkaline pluton which is
located in Central Anatolian Crystalline Complex (CACC). The wall-rock in the study area consist mainly of meta-
carbonates, calc-schist, quartz-schist and amphibolite (Tamadag formation) and meta-carbonate, quartz-schist and
quartzite (Bozgaldag formation). Ampbhibolitic facies contact metamorphism of the Tamadag and Bozgaldag formations
were determined from mineralogy, fluid inclusions and geochemical studies. Calc-silicate rocks mainly ocur between
the igneous body and meta-carbonates intercaleting with calc-schits. The prograde metamorphic sequence is
represented by wollastonite,scapolite |, plagioclase, pyroxene and kuvars. The diagnostic mineral assemblages,
geochemistry and fluid inclusion data reveal that T=600-650 °C, XCO, 0.2 to 0.3 for prograde alteration. Retrograde
alteration is characterized by garnet, vesuvianite, scapolite Il, amphibole, apatite quartz, epidote and zoizite. The
temperature is really high for the plausible temperature range in the prograde sequence, but increasing NaCl contents
(marialite components) considerably expands scapolite stabiliy field to the lower temperature and appearence of
Vesuvianite also implies infiltration of aqueous fluids, therefore T=500-550 °C, XCO2=0.1 must have been (Scapolite-
Meionite, Wollastonite Pyroxene, Garnet, Vesuvianite stability) for retrograde alteration. On the basis of EMP analysis,
the scapolite samples exhibit a range of XEqAn=0.10 XCl=0.66 to XEqAn=0.55 XCI=0.30. Microthermometric studies
reveal that Th °C of scapolites, range between 530° to 575° and salinity range between 16 to 22 wt% NaCl.

The precence of inner Tauride suture is stil debate. Neverthless many authors suggested that the Anatolide-Tauride
Block (ATB) was separated from the CACC by narrow oceanic branch called as the Inner Tauride ocean which was
subducted to the CACC and closed in late Cretaceous to early Cenozoic period. Some other authors have proposed a
different model that ophiolites can be intrusive into late Cretaceous granitoids and high grade metamorphic rocks.
Between ATB and CACC no ophiolitic belt was found but Cenozoic to Quternary sedimentary basins have been
reported in the literature. Therefore CACC is the northern subset of ATB.

According to the many authors, existance of Inner Tauride ocean is certain. Therefore we provide new geochemical
data that support the source of Cl-bearing brines was released from marine environement which is most likely Inner
Tauride ocean, that percolate within continental crust.

Keywords: Scapolite, Inner Tauride Ocean, Anatolide Tauride Block
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Ankara Guney ve Kuzeybatisindaki Ust Kretase ve Eosen Gokellerindeki iri
Bentik Foraminifer Kavkilarinin Jeokimyasal Verilerine Dayali Ortamsal
Yorumlar

Muhittin Gérmiig?, Yusuf Kagan Kadioglu®, Huriye Demircan?, Fuzuli Yagmurlu®, Gozde Sen?, Selda Bulut?,
Sinan Canbolat®
*Ankara Universitesi, Jeoloji Miihendisligi Bolim, YEBIM, Ankara, Tiirkiye
2Siileyman Demirel Universitesi, Yerbilimleri Mihendisligi Bolumd, Isparta, Tirkiye

3MTA Genel Mudurlugl, Ankara, Turkiye
(mgormus@ankara.edu.tr)

Arastirma genel olarak Haymana, Orhaniye ve Nallihan gevrelerinde genis alanlarda yuzeyleyen Kampaniyen-
Maastrihtiyen ve Liutesiyen ¢okellerindeki iri bentik foraminifer kavkilarinin jeokimyasal verilerini konu edinmektedir.
Onceki arastirmalarda giincel bentik foraminiferlerin (izerinde bircok jeokimyasal calisma mevcut iken Kampaniyen-
Maastrihtiyen ve Litesiyen iri bentik foraminifer kavkilarinin jeokimyasal analizlerini iceren galisma azdir. Ozellikle
Turkiye'de Orbitoides kavkilarinin XRF analizleri ile iliskili bir calisma bulunmamaktadir. Calisma i¢ ve kuzeybati Anadolu
cevrelerinden derlenmis toplam elli bir 6rnek Uzerinde gergeklestirilmistir. Bunlardan on sekiz 6rnek Haymana, sekiz
ornek Orhaniye ve yirmi bes 6rnek Nallihan sahasina aittir. Jeokimyasal analizler farkli havzalardaki benzerlik ve
farkhiliklari ortaya koymak igin iri bentik foraminifer kavkilari ve tim kaya érnekleri Gzerinde gergeklestirilmistir.

Mg, K, Si, Mn, Fe, U, As, Ni, Th, Pb, Zn, Zr elementlerinin ytksek degerleri Nallihan cevresinde 6zellikle K/Pg sinirindaki
silisiklastik ¢okellerde gozlenmistir. Mn, karbonatlara kiyasla silisiklastiklerde yiksek iken Cd degerleri dustktir. Si ve
Fe elementlerinin yiksek degerleri iri bentik foraminifer kavkilarina karasal etkilerin oldugunu goéstermektedir. LOI
Nallihan yoresinde K/Pg sinirinda dasuktir. LOI degerlerin distk olmasi diger karbonat kayalarina gére daha saf
karbonat minerali icermesinden kaynaklanmistir. Tim jeokimyasal verilere gére Maastrihtiyen sonlarinda Nallihan
bolgesinin karasal ve karaya yakin ¢ok sig ve Haymana bolgesinin ise sig denizel ortamlarda olusmus olabilecegini
gostermektedir.

Anahtar Kelimeler: Haymana, Orhaniye, Nallihan, iri foraminifer, Kampaniyen-Maastrichtian, Lutesiyen

Yazarlar 115R058 nolu proje kapsaminda maddi desteklerinden dolayr TUBITAK_CAYDAG’a tesekkiir eder

297



mailto:mgormus@ankara.edu.tr

A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

]Paleoenvironmental Approaches of Upper Cretaceous and Eocene Sediments
Based on Geochemical Data of Larger Benthic Foraminifera from the South
and Northwestern Ankara

Muhittin Gérmiig?, Yusuf Kagan Kadioglu®, Huriye Demircan?, Fuzuli Yagmurlu®, Gozde Sen?, Selda Bulut?,
Sinan Canbolat®

*Ankara Universitesi, Jeoloji Miihendisligi B&lim, YEBIM, Ankara, Turkey
2Siileyman Demirel Universitesi, Yerbilimleri Mihendisligi Bolimd, Isparta, Turkey
3MTA Genel Mudurlugl, Ankara, Turkiye
(mgormus@ankara.edu.tr)

The study focuses mainly on geochemical data of larger benthic foraminifera and sediments from the Campanian-
Maastrichtian and Lutetian sediments outcropping widespreadly around the Haymana, Orhaniye and Nallthan areas. In
the literature, although there have been many geochemical studies of recent foraminifera tests, little attention has
been made on the geochemistry of the Campanian-Maastrichtian and Lutetian larger benthic foraminifera. Particularly
we have not come across any study related to Orbitoides test XRF analysis in Turkey. The study is based on total fifty
one samples collected from the central Anatolia, eighteen samples in the Haymana area, eight samples in the
Orhaniye area and twenty-five samples in the Nallihan area. Geochemical analyses were carried out on whole rock and
larger foraminifer's tests to find out similarities and differences of various basins.

High values of Mg, K, Si, Mn, Fe, U, As, Ni, Th, Pb, Zn, and Zr were observed in the siliciclastics of the Nallithan area,
particularly towards the K/Pg boundary. Cd values are low while Mn is high in siliciclastics in comparison of
carbonates. High values of Si and Fe elements indicate terrestrial effects to the larger benthic foraminifer's tests. LOI
values are low in siliciclastics. Carbonates comprise high LOI values that are related to pure carbonate mineral
contents. All obtained geochemical data shows that the Nallihan area was within terrestrial and very shallow
paleoenvironment near to terrestrial areas and the Haymana area was within the marine paleoenvironment at the
end of Maastrichtian.

Keywords: Haymana, Orhaniye, Nallihan, larger foraminifera, Campanian-Maastrichtian, Lutetian
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Tuzgéli Havzasindaki TUflerin Zeolitlesmesi, i¢ Anadolu (Turkiye)

Necati Karakaya, Muazzez Celik Karakaya

Selguk Universitesi Mih. Fakiltesi Jeoloji Mih. Bol. 42079 Konya, Tirkiye
(necati23@outlook.com)

Tuzg6ll havzasinda Erken Miyosen yasli andezit-dasit ve trakiandezitler ve bunlarin pirolastikleri incelenmistir. Vitrifiye
tuflerin yani sira kristal tufler de bentonitlesmis ve zeolitlesmistir. Zeolit mineralleri holandit, sabazit, eriyonit/ofretit
ve analsim ile temsil edilir. Tuflerle aratabakali bentonit yataklari Mg-zengin simektit (% 6-11 MgO), kuvars, plajiyoklaz
ve holandit igerir. Holandit, eriyonit, simektit, plajiyoklaz, K-feldispat ve opal-CT igeren tuf tabakalarinda tipik olarak en
yaygin ve en fazla bulunan diyajenetik fazdir. incelenen hélandit mineralleri hélandit serisinin ara tipi ve Cpt tipine
aittir. Sabazit tabakalari hemen hemen saf sabazitten olusur ve klinoptilolit tabakalari Gzerinde bulunur. Petrografik ve
mikroprob analizine gore altere olmamis tuflerdeki feldispatlar genellikle oligoklaz-andezin (Al;20raAn,4-Ale;0r3Ansg)
bilesimidir ve otojenik K-feldispat esas olarak hélandit ve kismen hélandit + eriyonit ile birlikte gozlenir.

Nadir toprak elementleri (REE), blylk iyon capli litofil elementler (LILE) ve ylUksek degerlikli elementler (HFSE)
holanditce-zengin tiflerde ana kayaca gore zenginlesmis veya fakirlesmistir. Mineral birliktelikleri ve tufler ile zeolit
yataklari arasindaki iz ve nadir toprak elementleri yakin kimyasal iliski, piroklastik malzemenin alterasyonunun kapali ve
aclk bir hidrolojik sistemde gergeklestigini ve birlikte olusan minerallerin benzer hidrolojik sistemler tarafindan kontrol
ettigini gostermektedir.

Klinoptilolit, holandit, sabazit ve analsimin yapisal formuli [(Sizg47Alss3) (Mg0.91Ca133Sr0.1s) (Ko72Nao7s), [(Sizs31Al7.88)
(Mg1.21Ca105Sr0.1) (K12sNaoses), (SisgoAlags) (Mgo.s9Can20Nan.41Ko.495r0.03), (Siz3.99Al14.41F€004) (Na12.03Ca0.12Mg0.095r0.07)].
Klinoptilolit bakimindan zengin numunelerin BET ylzey alani 43-142 m?/g ve gozenek genisligi 1.43-2.62 nm
arasindadir. Sabazit bakimindan zengin numunelerin BET ylzey alani 211-421 m?/g ve gbzenek genisligi 2.40-2.88 nm
arasindadir. Klinoptilolit ve sabazitce zengin 6rneklerin katyon degistirme kapasitesi sirasiyla 196-267 meq/100g ve
169-286 meq/100g arasindadir. incelenen zeolitik tifler % 40-90 oraninda hélandit ve safa yakin sabazit icermekte
ekonomik uygulamalar igin kullanilabilir.

Anahtar Kelimeler: Eriyonit, holandit, klinoptilolit, sabazit, Trkiye, zeolit
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Zeolitization of Tuffs in Tuzgoli Basin, Central Anatolia (Turkey)

Necati Karakaya, Muazzez Celik Karakaya
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(necati23@outlook.com)

Early Miocene andesite-dacite and trachyandesite and their pyroclastic equivalents were studied in the Tuzg6ll basin.
The vitric tuffs as well as crystal tuffs were altered to the bentonite, and zeolite minerals, e.g., heulandite, chabazite,
erionite/offretite and analcime. The main heulandite minerals are showed in the intermediate type and the Cpt-type
of the heulandite series. The bentonite beds, intercalated with tuffs, contain Mg-rich smectite (6-11 wt.% MgO),
quartz, plagioclase, and heulandite. The investigated heulandite minerals are belonging to the intermediate type and
the Cpt-type of the heulandite series. The heulandite is the most widely distributed authigenic phase in the tuff beds,
typically containing erionite, smectite, plagioclase, autogenic K-feldspar and opal-CT. Chabazite beds are nearly
formed from pure chabazite in the tuff beds overlying the clinoptilolite beds. Autogenic K-feldspar is mainly observed
together with heulandite and partly heulandite+erionite. Based on the petrographic and microprobe analysis feldspars
in the unaltered tuffs are generally oligoclase-andesine (Al;20rsAn24-Alg;0r3Anse) in composition.

The rare earth elements (REE), large ion lithophile elements (LILE), and high field strength elements (HFSE) in the
heulandite-rich tuffs were enriched or depleted relative to the precursor rock. Mineral associations and close chemical
relationship between tuffs and zeolite beds indicate that the alteration of the pyroclastic material appears to have
proceeded in a closed and an open hydrologic system, and the coexisting minerals indicate that the occurring of them
is controlled by similar hydrologic systems.

Structural formula of the clinoptilolite, heulandite, chabazite and analcime were calculated as [(Sizg47Alss3)
(Mgo.91Ca133Sr0.15) (Ko.72Nao.76), [(Sizs31Al7.88) (Mg1.21Ca1.055r0.1) (K1.25Nao.93), (Sis.00Al2.86) (Mgo.69Ca0.29) (Na0.41K0.495r0.03),
(Siz3.99Al14.41F€0,04) (Na12.03Ca0.12) (Mg0.0eSroo7)]. BET surface area of the clinoptilolite-rich samples is between 43 and
142 m?/g, and pore width are between 1.43 and 2.62 nm. BET surface area of the chabazite-rich samples ranges from
211 to 421 m?/g, and pore width are between 2.40 and 2.88 nm. CEC of the clinoptilolite- and chabazite-rich samples
varies from 196 to 267 meq/100g and 169 to 286 meq/100g, respectively. The investigated zeolitic tuffs contained
~40-90% heulandite and nearly pure chabazite, and can be used for economic applications.

Keywords: Chabazite, clinoptilolite, erionite, heulandite, Turkey, zeolite
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]Biyosfer—Atmosfer Etkilesimi: Salda Go6lu Stromatolitleri ve Yagamin
Baslangicina Dair Onerdikleri

Cansu Demirel*3, Mehmet Ali Kurt?, Nurgl Balci®
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2Mersin Universitesi, Cevre Mithendisligi Blimii, Mersin, Tirkiye
3istanbul Teknik Universitersi, Jeoloji Miihendisligi B&limd, istanbul, Tirkiye
(ncelik@itu.edu.tr)

Bu c¢alismada, Turkiye’de Mars ortam modeli olarak gosterilen Salda Golu stromatolitlerinin olusum mekanizmalari
arastirilmistir.  Bu kapsamda, staromatolit ve gol ortamininin mikrobiyal ekosistemi tanimlanmistir. Guncel
stromatolitleri kolonize eden, siyanobakteri ve alglerden olusan mikrobiyal tabaka ve gol sulari kullanilarak
laboratuvarda model deneyler gerceklestirilmistir. 30°C ve 12 saat gece-giindiz fotosentez donglsi saglanan bu
deneylerde mikrobiyal tabakanin taneleri hapsetme ve baglama kapasitesi 30 gln sireyle incelenmistir. Tim deneyler
stresince belirli araliklarla su jeokimyasi ve stromatolit morfolojisi ve mineralojisinde meydana gelen degisimler
modern karakterizasyon teknikler ile ortaya konmustur.

Elde edilen ilksel veriler, mikrobiyal populasyonun ana gorevinin salgiladiklari hicre disi organik madde (EPS) etrafinda
Mg iyonunu konsantre etmek, mineralizasyonun baslamasi igin gerekli ¢ekirdeklenme ortami sunmak ve filamentler
yardimiyla hasir yapisi olusturarak taneleri hapsetmek ve EPS ile tim yapiy! birbirine baglamak olarak gostermistir.
Besin ilavesiyle (organik C, N, P) daha da gogalan algler, mikro-lif gorevi gérerek yapiyi desteklemis ve tipik karnabahar
morfolojisini  olusturmustur. Su kolonunda kimyasal ¢okelim oldugu da gérilmis, ancak, cogunlukla magnezyum
hidroksit ve nadiren hidromanyezit ¢cdkelebilecegi ortaya konmustur.

ilksel veriler, Salda Go&lii stromatolitlerinin kompleks kimyasal, fiziksel ve biyolojik sireglerin yillik déngisuyle
olustuguna isaret etmektedir. Karnabahar yapisinin biyolojik filamentlerle o6rilerek olusturuldugunu ortaya koyan
veriler, s6z konusu morfolojinin yalnizca yerkirede yasamin baslangicina ve gelisimine degil ayni zamanda yerkire
disinda biyolojik izlerin tanimlanmasi icin hedef alan seciminde 6énemli ipuglari saglayacagini 6nermektedir.

Anahtar Kelimeler: Salda GélU, stromatolit, siyanobakteri, alg, yasamin kdkeni, Mars
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Biosphere-Atmosphere Interactions: Lake Salda Stromatolites and
Implications for Origin of Life

Cansu Demirel*3, Mehmet Ali Kurt?, Nurgl Balci®

tUniversity of Oklahoma, School of Geology and Geophysics, Norman, OK, USA
2Mersin Universitesi, Cevre Miihendisligi B&Iimi, Mersin, Turkey
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Formation mechanism of Lake Salda stromatolites, considered as analogue to Martian environment in Turkey, was
investigated. Microbial ecosystems of stromatolites and lake has been characterized. In this context, model laboratory
experiments were conducted with microbial mats obtained from the living stromatolites and mostly consisting of
cyanobacteria and algae, and the lake water. The trapping and binding capacity of the microbial mat were monitored
thorough 30 days in the experiments that were illuminated with bright day light to provide 12 hours day-night
photosynthesis cycle at 30°C. Water chemistry (pH, anion-cation, alkalinity), and stromatolite mineralogy and
morphology (XRD and SEM) were monitored periodically.

The preliminary results indicate that the key role of microbial population is to concentrate Mg ions around
extracellular organic substances (EPS), to provide nucleation site and to trap particles via forming a mesh structure
with filaments and binding the whole structure with EPS. Algae growing more with nutrient supplement (organic C, N,
P) supported the structure acting as micro-fibers and formed the typical cauliflower morphology. Chemical
precipitation in the water column was also observed, however, it is revealed that mostly magnesium hydroxide and
rarely hydromagnesite could precipitate.

The preliminary results showed that Salda stromatolites were formed by the annual cycles of complex chemical,
physical and biological processes. The results revealing the formation of cauliflower morphology built by biological
processes may provide significant information not only for origin of life in the early Earth but also for target places for
searching life in extraterrestrial environments.

Keywords: Lake Salda, stromatolite, cyanobacteria, algae, extraterrestrial life, Mars
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Dogu Toros Otoktonu Paleozoyik istifinde illitlesme Yaglari: Alpin Oncesi
Stratigrafik Uyumsuzluklara iliskin Kanitlar

Omer Bozkaya?, Hiiseyin Yalgin?, i. Tongug Uysal?, M. Cemal Goénciioglu®, Rafael Ferreiro Mahlmann®,
Cengiz Okuyucu®
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40rta Dogu Teknik Universitesi Jeoloji Mithendisligi BSlimdi, Sivas, Tirkiye
*Technische Universitdt Darmstadt, Institut fir Angewandte Geowissenschaften, Darmstadt, Almanya
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(obozkaya@pau.edu.tr)
Toros Kusagl Otokton Geyikdagi Birligi'nin dogu uzantisini temsil eden Dogu Toros Otoktonu Paleozoyik birimleri Sariz
(Kayseri)-Tufanbeyli (Adana) arasinda duzenli ve hemen hemen kesiksiz yuzlekler sunmaktadir. Paleozoyik yasl
sedimanter istiflerin artan derinlikle birlikte diyajenez/metamorfizma derecesi artisindaki ani degisimler stratigrafik
dizensizliklere ve olasili orojenik olaylara isaret edebilmektedir. Bu ¢alismada, Sariz (Kayseri) ve Tufanbeyli (Adana)
arasinda yuzeylenen otokton istifin Siliriyen ve Devoniyen yasl seyllerinden elde edilen saf illitlerinden itibaren
diyajenez yaslarinin belirlenmesi amaglanmistir. Bu kapsamda, Ust Siliriyen, Alt Devoniyen ve Ust Devoniyen yasli
formasyonlardan (sirasiyla Yukari Yayla, Ayl Tepesi ve Gumusali) tg saf diyajenetik illit 6rnegi Gzerinde K/Ar ve Rb/Sr
radyojenik izotop jeokimyasi incelemeleri yapilmistir. Yas tayini yapilacak 6rneklerde detritik illit/mikalardan
arindirmak amaciyla ince tane-boyu (2.0-1.0 um, 1.0-0.5 pm, 0.5-0.2 pm ve < 0.2 um) ayrimlari yapilmis ve her bir tane
boyu igin illit politip oranlari [2M1/(1M+1Mg)] belirlenmistir.

Diyajenetik illitlerden (IM+1My) elde edilen illitlesme (diyajenez) yas verileri 264-315 My arasinda degismekte olup,
bélgedeki Karbonifer-Permiyen arasindaki uyumsuzluga karsilik gelmektedir. Sinirdaki Karbonifer ve Permiyen yash
karbonat kayaclarindaki fosil bulgulari sirasiyla Erken-Orta Misisipiyen (Erken Karbonifer) ve Geg¢ Permiyen’i temsil
etmekte ve yaklasik 80 My c¢okelme bosluguna isaret etmektedir. Organik madde (vitrinit, bitiminit) yansimasi (%
Rmax) verileri Karbonifer igcin ~190 2C, Permiyen igin ~135 2C sicaklik kosullarina karsilik gelmekte olup, uyumsuzluk
termal farkliliga da yansimis gbzikmektedir.

Elde edilen bulgular Toros Otoktonu’nda Variskan doneme karsilik gelen bolgesel bir jeolojik olay isaret etmekte ve
Gondwana kitasinin kuzeyinin jeolojik evriminin yorumlanmasina 6nemli bir katki saglama potansiyeline sahip
gbozlkmektedir.

Anahtar Kelimeler: Toros kusagl, Paleozoyik, illitlesme, radyojenik izotop jeokimyasi
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lllitization Ages in the Eastern Tauride Autochthonous Palaeozoic Sequence:
Evidences for Pre-Alpine Stratigraphic Irregularities
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The Paleozoic units of the Eastern Tauride Autochthon representing the eastern extension of the Autochthonous
Geyikdagl Unit exhibit regular and almost continuous outcrops between Sariz (Kayseri) and Tufanbeyli (Adana).
Sudden changes for diagenesis/metamorphism of Paleozoic sedimentary sequences together with the increasing
depth may indicate stratigraphic irregularities and possible orogenic events. In this study, it is aimed to determine the
age of diagenesis from the pure illites obtained from the Silurian and Devonian shales of autochthonous sequence,
which is exposed between Sariz (Kayseri) and Tufanbeyli (Adana). In this context, K/Ar and Rb/Sr radiogenic isotope
geochemistry studies were carried out on three pure diagenetic illite samples from the Upper Silurian, Lower
Devonian and Upper Devonian units (Yukari Yayla, Ayl Tepesi and GlUmusali formations, respectively). In order to
remove detritic illite/micas, fine grain sizes (2.0-1.0 um, 1.0-0.5 pm, 0.5-0.2 um and <0.2 um) were extracted and illite
polytype ratios [2M1/(1M + 1Mq)] were measured for each grain sizes.

The illitization (diagenesis) age data obtained from diagenetic illites (1M+1Mg) ranges from 264 to 315 Ma, which
corresponds to the discordance between the Carboniferous-Permian in the region. The fossil findings for
Carboniferous and Permian aged carbonate rocks at the boundary represent the Early-Middle Misispene (Early
Carboniferous) and Late Permian, respectively, and indicate the sedimentation gap for about 80 Ma. Organic matter
(vitrinite, bituminite) reflection (% Rmax) data corresponds to temperature conditions of ~190 °C for Carboniferous

and ~135 oC for Permian, and therefore the discordance seems also reflected a thermal difference.

The obtained data indicate a regional geological event corresponding to the Variscan period in the Tauride Autocthon
and have the potential to make an important contribution to the interpretation of the geological evolution of the
north of the Gondwana continent.

Keywords: East Anatolia, granitoid, Early Miocene, EC-AFC, MELTS, partial melting
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Antik Donem Metal Kalintilarinin Mineralojik ve Kimyasal Karakteristikleri:
Tripolis Antik Kenti (Buldan-Denizli)
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Arkeolojik kazilarla ortaya ¢ikarilan metal objeler ve bunlarla iliskili Gretim artiklari kazi buluntulari arasinda énemli bir yer
tutmaktadir. S6z konusu malzemelerin arkeometrik ydntemlerle incelenerek yeni bilgilere ulasiimasi, donemin sosyal,
ekonomik ve teknolojik ¢zelliklerini anlamak agisindan oldukga dnemlidir. Bu galismada, Tripolis antik kentindeki kamu ve
sivil mimariye ait yapilarda bulunan ciruf ve demir objelerin mineralojik ve kimyasal 6zelliklerinin incelenerek kentteki
demir Uretimine ve metalurjisine iliskin bilgilere ulasilmasi amaglanmistir. Bu kapsamda, demir clruflari Gizerinde optik
mikroskopi, X-isinlari kirinimi (XRD), X-isinlari Floresans Spektrometresi (XRF), Enerji Yayilimli X-Isini Analizine sahip (EDX)
Taramali Elektron Mikroskop (SEM) incelemeleri gergeklestirilmistir.

Curuflarda demir mineralleri (vUstit, hematit, manyetit, gotit, lepidokrosit) baskin olup, matriks dokularina goére iki gruba
ayrilmaktadir: (1) matriksin hizli sogumasiyla iliskili silisli amorf doku, (2) silisli amorf dokuya ek olarak fayalit, hedenberjit
ve kirschsteinit gibi kalsiyumlu minerallerin yer aldig| kristalin+amorf doku. Silisli amorf matrikse sahip curuflar ilk gruba
gore daha yiksek demir icerigine sahiptir. En yiksek element-oksit Fe,Os olup, bunu sirasiyla SiO,, CaO ve Al,03
izlemektedir. SEM-EDX incelemelerinde demirin indirgenmesine bagl olarak vistit (FeO), ferrit (FeO.Fe,03) ve pearlit (Fe-
FesC) dontstumleri gézlenmistir. Bu verilere gore, birinci gruba ait ctruflarin demirci hammaddesi olan luppelerden arta
kalan malzemeler, ikinci gruba ait curuflarin ise demirci ocagl curuflari oldugu dustunilmektedir. Ciruflarin gézenek
bosluklarinin geperlerinde gézlenen karbonat mineralleri, ergitme isisini distirmek amaciyla kullanilan flakslarin sonradan
eklendiginin kanitlaridir. Demir givi 6rneginin farkli katmanlarinda yapilan SEM-EDX incelemelerinde demir ve karbonlu
bilesimlerin baskin oldugu belirlenmis ve objeyi daha dayanikli hale getirmek amaciyla karbirleme islemi yapildigi
anlasiimistir. Mekanik islemlere bagli mikro ¢atlaklar iceren demir civi igerisindeki silisce zengin clruf kapanimlar objenin
yeterince iyi saflastirlamadigini géstermektedir.

Anahtar Kelimeler: Tripolis, arkeometalurji, demir clruf, mineraloji, kimya
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Metal objects discovered by archaeological excavations and their associated production remains have an important
place in the excavation inventory. The investigation of these materials by archaeometric methods and reaching new
data is important for understanding the social, economic and technological characteristics of the period. In this study,
it is aimed to reach information about iron production and metallurgy by means of examination of mineralogical and
chemical properties of the slags and iron objects belonging to the ancient city of Tripolis. In this context, optical
microscopy, X-ray Diffraction (XRD), X-ray Fluorescence Spectrometry (XRF), Scanning Electron Microscopy (SEM) with
Energy Dispersive X-Ray Analysis (EDX) were performed on iron slags.

Iron minerals (vustite, hematite, magnetite, goethite, lepidocrocite) dominate in the slag, and two groups are
separated according to the matrix texture: (1) silica-bearing amorphous texture associated with rapid cooling of the
matrix, (2) crystallized + amorphous texture containing calcium minerals such as fayalite, hedenbergeite and
kirschsteinite in addition to silica-bearing amorphous texture. Slags with silica amorphous matrix have higher iron
content than the other group. The highest element-oxide is Fe;03 and followed by SiO,, CaO and Al,0s, respectively.
SEM-EDX investigations show that the wustite (FeQ), ferrite (FeO.Fe,03) and pearlite (Fe-FesC) transformations were
observed depending on the reduction of iron. According to these data, it is thought that the slags belonging to the first
group are the remaining materials from the luppes, which is the blacksmith's raw material, and the slags belonging to
the second group are the blacksmith slag. The carbonate minerals observed in the walls of the pore cavities of slags
are evidence of the subsequent addition of fluxes used to reduce the melting temperature. It has been determined
that iron and carbon compounds are predominant in SEM-EDX investigations made on different layers of the iron nail
specimen, and it has been understood that the carburizing process has been carried out to make the object more
durable. Silica-rich slag inclusions within the iron nails containing micro-cracks due to mechanical processes indicate
that the objet is not sufficiently purified.

Keywords: Tripolis, archaeometallurgy, iron slag, mineralogy, chemistry
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Kent Jeokimyasi: insan Sagligi icin Jeokimya

Sabah Yilmaz Sahin?, Yiiksel Orgiin Tutay?, Namik Aysal*
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GunUumdizde giderek artmakta olan kent nifusu, artisla beraber yeni sorunlarin dogmasina yol agcmaktadir. Kentsel
cevrelerde kimyasal elementler ve bilesikleri arasindaki karmasik iliskilere bir de insan ve endustriyel faaliyetlerin etkisi
katildiginda ¢ok karmasik bir durum ortaya ¢ikmaktadir. Antropojenik aktiviteler, sehirlerde ve endustriyel alanlarda
belirleyici ekolojik faktorlerdir. Yapilan galismalarda, 2050 yilinda, diinya nifusunun tahminen Ggte ikisinin sehirlerde
yasayacaklari 6ngorilmektedir. Dolayisiyla, kentlerin yerlestikleri zeminlere yonelik jeokimyasal incelemeler yapilmali
ki sorunlar biytumeden ¢oziime kavusabilsin.

Canli yasami ve her turll yasamsal faaliyetler, jeolojik bir ortamda sirmesinden dolayi, jeolojik faktorlerin insan yasami
ve saglig Uzerinde belirleyici bir etken oldugu gorilmektedir. Jeolojik unsurlar olan kayaglar, mineraller ve elementler,
evrenin temel yapi taslaridir. Cogu elementler hayvanlarin blinyesinde, bitkilerde ve insan viicudunda disik dozlarda
bulunmaktadir. Ancak, insan viicuduna, toprak, hava ve su ile giren elementlerin bazilarinin (F, As, Hg, Cd, Se, Pb, Ce,
Ni, Mo vb.) belli bir dozun Gzerine gikmasiyla toksik etkiler meydana gelir ve bu da insan sagliginin bozulmasina neden
olur.

Jeokimyasal haritalar, kaya-toprak-su sisteminde bazi elementlerin eksikligi ya da fazlaligini gostererek, bu etkenlerin
yol actigl biyojeokimyasal endemileri, cevresel toksikoloji, epidemiyoloji gibi bilim dallariyla da iliski kurarak bolgesel
Olcekte ortaya koymaktadir. Jeokimya haritalarindan tibbi jeolojik c¢alismalarda faydalanilarak da cesitli kanser
trlerinin, guatrin, bobrek hastaliklarinin, kardiyovaskiler hastaliklarin, dis ve iskelet florozisinin ve gesitli cilt
hastaliklarinin énlenmesinde 6nemli basarilar elde edilmistir.

Yasanilan gevre ve jeokimyasal iliskilerinin ortaya cikarilmasi icin, Glkemizde basta istanbul olmak (zere, kalabalik
nifusa sahip ve pek c¢ok cevre sorunu yasayan buytk sehirlerin jeokimyasal haritalarinin ¢ikarilmasi 6nem arz
etmektedir. Dogal radyasyonun ana kaynaklari esas olarak granitik ve volkanik kayaglar oldugundan, istanbul ve
cevresinde ylzeylenen granitoyidlerde U, Th ve Zr gibi elementlerin yaratabilecegi radyasyon, bu kayaglardan tireyen
topraktalarda bu alanlarla temas halindeki su kaynaklarinda ve fay zonlarinda incelenmelidir. Son vyillarda Saglhk
Orgiitleri, kanser vakasi sayisinda artis ve kapali alanlarda 222Rn tehlikesi iliskisine dikkat cekmektedir. Bu calismada,
kent zeminlerinin jeokimyasal parametrelerinin koruyucu ve onleyici Halk Sagligi calismalarindaki 6nemi dinyadan
orneklerle agiklanmaktadir.

Anahtar Kelimeler: Kent jeokimyasi, tibbi jeoloji, granitoyid, radyoaktivite, kanser
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Urban Geochemistry: Geochemistry for Human Health
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The urban population, which is increasing nowadays, leads to the emergence of new problems. A very complicated
situation arises when the influences of human and industrial activities are added to the complex interrelationship
between chemical elements and their compounds in urban environments. Anthropogenic activities are decisive
ecological factors in urban and industrial areas. It is anticipated that in 2050, presumably two thirds of the world
population will live in cities. Therefore, geochemical studies should be carried out for the grounds on which the cities
are settled so that the problems can be solved before they grow up.

Since life and all kinds of vital activities occur in a geological environment, it is seen that geological factors comprise a
decisive factor on human life and health. The rocks, minerals and elements which are geological elements are the
basic building blocks of the universe. Most elements are found in the animals’ body, in plants and in the human body
in low doses. However, toxic effects occur in the human body when some of the elements (such as F, As, Hg, Cd, Se,
Pb, Ce, Ni, Mo etc.) that enter the soil, air and water increase in concentration above a certain dose, which causes
deterioration of human health.

Geochemical maps reveal the deficiency or excess of some elements in the rock-earth-water system, revealing the
biogeochemical indices caused by these factors, environmental toxicology, epidemiology, etc., on the regional scale.
Geochemical maps have also been used in medical geology studies to achieve significant success in the prevention of
various types of cancer, goiter, kidney and cardiovascular diseases, tooth and skeletal fluorosis and various skin
diseases.

In order to reveal the environmental and geochemical relationships, it is important to prepare geochemical maps of
the big cities in our country, especially istanbul, which has a crowded population and many environmental problems.
Because the main sources of natural radiation are mainly granitic and volcanic rocks, the radiation caused by the
elements like U, Th, Zr should be investigated in and around Istanbul in areas where the granitoids are exposed, in
soils derived from these rocks, and in the water sources and fault zones which are in contact with these areas. In
recent years, Health Organizations have pointed to the increase in the number of cancer cases and its relation to the
222Rn risk in closed areas. In this study, the importance of geochemical parameters of Urban Ground in relation to the
protective and preventive public health work is explained with examples from the world.

Keywords: Urban Geochemistry, medical geology, granitoid, radioactivity, cancer
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MTA Genel Midirligi tarafindan yiritilen‘Tirkiye Bélgesel Olcekli Sivilasma Yatkinlik Haritalari Projesi’ kapsaminda
Kuvaterner havzalari ayrintili olarak calisiimaktadir. Proje kapsaminda, havzalarin belirli alanlarinda agilan gozlem
cukurlarindan olgulu stratigrafik kesitler alinarak, havza bazinda genel bir degerlendirme yapmak mumkin
olabilmektedir. Bu ¢alismada ise projenin bir boliminl olusturan Dlzce havzasi tortullarinin genel ozellikleri ve
cokelme kosullari hakkinda bilgiler verilecektir.

Duzce havzasl, Kuzey Anadolu Fayinin segmenti olan ve Dizce Fayi olarak bilinen, havzayi giineyden sinirlayan fayin
denetiminde agilmis yari graben niteliginde bir havzadir. Havzanin Kuvaterner tortullari, cakil, kum, silt ve kil ve
bunlarin karisimindan olusurlar. Havza tortullari, havzanin degisik alanlarinda farkli kirintili litolojisinde olup, en fazla
tortul kalinhiginin Dlzce sehir merkezinin gliney kisimlarinda oldugu dnceki ¢alismalarda ortaya konulmustur.

Dizce havzasinda derinlikleri 3 ile 5 m arasinda degisen bes farkl gdzlem ¢ukurundaki tortul kapsami incelendiginde,
sadece D-2 numarali gbzlem gukurunun cakil ve iri kum litolojisinde oldugu gozlenmistir. Diger gdzlem ¢ukurlarindaki
tortul bilesenler ise genelde organik madde igerikli mavi-kahve-grimsi renkli killer ile bunlarin silt ve kum karisimlari
seklindedir. Bu tortullarin mineralojik ozellikleri genel itibariyle benzerlikler gosterirler. Kil mineralleri bakimindan
egemen olarak simektit, goreli daha az klorit, illit, kaolinit ve bazi karisik tabakali killer (Sm-Kl) belirlenmistir. Kil disi
mineral olarak kuvars, plajiyoklas, alkali feldispat, kalsit, mika, amorf silis ve eser oranda serpantin, amfibol ve dolomit
icerirler. Havza tortullarinin genel olarak ana oksit degerleri gozlem cukuruna drenaj saglayan cevre kayaclar ile
uyumluluk icindedirler. Tortullarin ana oksit degerlerinden SiO, %41-61, Al,03 %9-19, CaO %2-22, Fe,03 ise % 4-8
oranlarinda degisim sunarlar. iz element degerleri yine kendi iclerinde uyumlu olmakla beraber Ba, Ti, Zn kil bakiminda
zengin seviyelerde, Cu, Cr, Ni ve Zn ise organik madde bakimindan zengin seviyelerde artis gostermislerdir. Havza
tortullarinin yasi AMS-14C analizi ile 6260F40 G.0, 1930F30 G.0, 4250F30 G.0O ve 5460740 G.O olarak saptanmistir.
Gozlem cukurlarindan elde edilen sedimantasyon oranlari 0,33 mm/yil, 1 mm/yil, 0,38 mm/yil ve 0,67 mm/yil arasinda
degisiklik gosterirler. Bu sedimantasyon oranlari benzer fasiyes ortamlarina gore goreceli yiksektir. Yiksek ¢okelme
hizlari gek-ayir tirl havzalarda sedimantasyonun hizli oldugunu géstermektedir.

Anahtar Kelimeler: Diizce havzasi, Holosen tortullari, ¢okelme hizi
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Quaternary basins are being investigated in detail within the scope of “The Regional Scale Liquefaction Susceptibility
Map of Turkey Project” held by the General Directorate of Mineral Research and Exploration. Within the scope of the
project, it is possible to make a general assessment on the basis of the basin by taking measured stratigraphic sections
from observation pits opened in specific areas of the basins. This study will provide information on the general
properties of the sediments in the Duzce basin, which makes up a part of the project, and their depositional
conditions.

The Dulzce basin is a half-graben basin, opened under the control of the fault that borders the basin from the south,
which is a segment of the North Anatolian Fault and known as the Dlzce fault. The quaternary sediments of the basin
consist of gravel, sand, silt and clay, and their mixture. The sediments of the basin are of different clastic lithology in
different parts of the basin, and it has been shown in previous studies that the highest sediment thickness is in the
northern parts of Dlizce city centre.

Upon investigating the scope of sediments in five different observation pits with a depth varying between 3 and 5 min
the Duzce basin, it was observed that only the observation pit number D-2 has gravel and coarse sand lithology.
Sedimentary components in other observation pits are in the form of blue-brown-greyish coloured clays generally
with organic matter content, and their silt and sand mixtures. They are generally similar as of the mineralogical
properties of these sediments. Smectite, which is dominant in terms of clay minerals, relatively less chloride, illite,
kaolinite, and certain mixed-layered clays (Sm-Kl) were determined. They contain quartz, plagioclase, alkali feldspar,
calcite, mica, amorphous silica, and traces of serpentine, amphibole and dolomite as non-clay minerals. The overall
main oxide values of the basin sediments are compatible with the surrounding rocks that provide drainage to the
observation pit. Among the main oxide values of the sediments, SiO; provides a change at the rate of 41-61%, Al,0s at
the rate of 9-19%, CaO at the rate of 2-22%, and Fe,03 at the rate of 4-8%. While the trace element values are
compatible within themselves, Ba, Ti, Zn showed an increase at rich levels in terms of clay, while Cu, Cr, Ni and Zn
showed an increase at rich levels in terms of organic matter. The age of the basin sediments was determined to be
6260740 BP, 1930%30 BP., 4250%30 BP and 5460F40 BP using AMS-14C analysis. The sedimentation rates obtained
from the observation pits vary between 0.33 mm/year, 1 mm/year, 0.38 mm/year and 0.67 mm/year. These
sedimentation rates are relatively high when compared to similar facies environments. High deposition rates show
that sedimentation is quick in pull-apart basins.

Keywords: Dlzce basin, Holocen deposite, deposition rate
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Bu calisma, Aliaga Korfezi glincel sedimanlarinin litolojik, sedimantolojik mineralojik ve jeokimyasal &zelliklerinin
belirlenmesini konu eder. Bu amagla, kiyidan yaklasik 1 km kadar icerde MTA Selen Arastirma Botu ile Ug¢ farkl
noktadan gravite karot &rnekleri alinmistir. Karotlarin uzunluklari 123 cm, 54 cm ve 83 cm’dir. Bu karotlar
laboratuvarda standart yontemler kullanilarak litolojik tanimlanma, nem igerikleri, tane boyu analizleri, manyetik
susebtibilite 6lgimleri, toplam organik-inorganik karbon igerikleri, mineral bilesenleri ve jeokimyasal &zellikleri ayrintili

olarak belirlenmistir.

Karotlardaki sedimanlar genelde koyu gri, koyu yesil ve kahvemsi-grimsi renkli olup nem igerikleri derinlere dogru
azalmakla beraber %34-55 arasinda degisir. Bol bitki-saz pargalari ile irili-ufakli fosil kavkilari her Gg karotta da gozlenir.
Sedimanlarin tane boyutu genelde silt, goreli daha az kum ile kil boyutundadir. Karotlardaki manyetik susebtibilite
degerleri manyetik mineral yogunlugunun arttigi seviyelerde yiksek, bitki parcalari ve organik madde miktarinin arttigi
seviyelerde ise duslktir. Aliaga Korfezi ¢okellerinin yakma yontemine gore toplam organik karbon icerikleri %1-18,
toplam inorganik karbon igerikleri ise %2-25 oraninda degisiklik gosterirler. Karot drneklerinin mineral bilesenleri
genelde kuvars, plajiyoklas, alkali feldispat, kalsit, opal-C-T, biyotit, piroksen ve amorf malzeme seklindedir. Kil mineral
kapsami ise simektit, illit, kaolinit ve ¢ok az da kloritten ibarettir. Genel olarak ana oksit ve iz element degerleri,
karotlar boyunca birkag istisnasi durum disinda pek bir farklilik gostermezler. Kérfezin kuzeydogu kesimine yakin olan
karotta SiO; igerikleri daha ylksek degerlerde iken (6rnegin %54-58), diger karotlarda (6rnegin %28-47) daha duslk
degerlere sahiptir. Beklendigi Gzere bu seviyelerde CaO degerleri de ters orantili olarak SiO; igerigine gore artis veya
azalis gosterir. Orneklerde iz elementler arasinda belirgin bir uyumluluk yoktur. Bu durum muhtemelen sedimanlarin

yapisindan kaynaklanmaktadir.

Anahtar Kelimeler: Aliaga Korfezi, MTA Selen Arastirma Botu, gincel sediman
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This study discusses the determination of the physical, sedimentological, mineralogical and geochemical properties of
the recent sediments of Aliaga Bay. For this purpose, gravity core samples were taken from three different points with
MTA-Selen Research Boat approximately 1 km inside from the coast. The lengths of the cores are 123 cm, 54 cm and
83 c¢cm. The lithological description, moisture contents, grain size analyses, magnetic susceptibility measurements,
total organic-inorganic carbon contents, mineral components and geochemical properties of these cores were
determined in detail by using standard methods in the laboratory.

The sediments in the cores are generally dark grey, dark green and brownish-greyish, and their moisture contents vary
between 34% and 55% although they decrease towards the deep. Plenty of plant-reed parts and large and small fossil
shells are observed in all three cores. The grain size of the sediments is generally of silty, relative less sandy clay
lithology. The magnetic susceptibility values in cores are high at the levels at which the magnetic mineral density
increases, and low at the levels at which the plant parts and the amount of organic matter increase. According to the
combustion method, total organic carbon contents and total inorganic carbon contents of the sediments of Aliaga Bay
vary between 1-18% and between 2-25%, respectively. The mineral components of the core samples are generally in
the form of quartz, plagioclase, alkali feldspar, calcite, opal-C-T, biotite, pyroxene and amorphous material. The clay
mineral content is composed of smectite, illite, kaolinite and very few chlorite. In general, the major-oxide and trace-
element values do not differ much except for several exceptional cases throughout the cores. While SiO, contents
have higher values in the core that is close to the north-eastern part of the bay (for example, 54-58%), they have
lower values in other cores (for example, 28-47%). As it is expected, the CaO values at these levels also increase or
decrease inversely proportional to the SiO, content. There is no distinct conformity among the trace elements in the
samples. This is probably due to the structure of the sediments.

Keywords: Aliaga Bay, MTA Selen Research Boat, sediment
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Calisma alani Van Goli’niin dogusunda Ozalp ilcesine bagli Savatli Kdyii ve cevresinde yer almaktadir. Bélgede
ofiyolitlere bagh ultramafik kayaclar (harzburjit, dunit), izole diyabaz dayklari, piroksenit dayklari ile Yiksekova
karmasigina ait volkanik-sedimanter seriye ait bazalt ve radyolarit ¢ortten olusan kayaglar ile Miyosen ve sonrasi
karasal ¢cokeller yer almaktadir. Bolgede gozlenen ultramafik kayaglar blyik oranda alterasyon izleri tagimaktadir. Bu
alterasyonlar lisvenitlesme, rodenjitlesme, serpantinlesme seklindedir.

Petrografik ve X-RD galismalari sonucunda serpantinlesmis ultramafik kayaglar igerisinde lizardit+krizotil+antigorit
minerallerinin varligi tespit edilmistir. Antigorit mineralinin varligi serpantinlesmenin yaklasik 500 °C civarinda
gerceklestigini gostermektedir. Serpantinitler igerisinde ayrica kromit minerallerine de rastlanmaktadir. Lisvenitler
bolgede, kalsit+dolomit+serpantin mineralleri igerenler lisvenitler ve kuvars+kalsedon minerallerinden olusan
lisvenitler olmak Uzere iki farkli tirde gozlenmektedir. Rodenjitler ise granat+epidot+piroksen minerallerinden
olusmaktadir.

Lisvenitlerde yapilan jeokimyasal galismalar ile (major oksit analizleri ICP-ES, iz element analizleri ICP-MS yontemi ile
yapilmistir) SiO; oranlarina bakilarak iki alt gruba ayirmak mumkundur. Tip | lisvenitlerde silis icerikleri %35 den buyuk,
tip Il lisvenitler ise silis icerikleri %35 den oldukga kiguk degerler aldigi gorilmektedir. Serpantinitlere oranla lisvenit
orneklerinde Cr igeriklerinin dustigu gortlmektedir. Tip | ve Tip Il lisvenitler de kendi igerisinde degisken metal
icerikleri sergilemektedir. Tip Ive Tip Il lisvenitlerde Au degerinin Ni, Zn, Pb ve Cu arasinda pozitif bir iligki
gozlenmektedir. Hidrotermal cozeltilerden etkilenen lisvenitlerde Au, Cu, Pb, Zn, As, K, Ti elementlerinde de
zenginlesme gozlenmektedir.

Anahtar Kelimeler: Ultramafik kayaglar, lisvenit, silislesme, karbonatlasma, Van
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Alteration and Precious Metal Contents in Ultramafic Rocks around Savatli
Village (Eastern Part of Lake Van, Turkey)

Tijen Uner

Van Yizinci Yil Universitesi, Mithendislik Fakiltesi, Jeoloji Miihendisligi Bélimd, Van, Turkey
(tcakici@yyu.edu.tr)

The study area is located in the Savath Village (Ozalp-Van) at the east of Lake Van. Ultramafic rocks (harzburgite,
dunite), isolated diabase dikes, pyroxenite dikes, and basalts included to volcanic-sedimentary sequence of Yiksekova
Complex constitute the ophiolitic units of the region. These are unconformably overlained by cherts and the Miocene
to Recent terrestrial rocks. The ultramafic rocks observed in the region show intensely alterations as listwaenitization,
rodingitization, serpentinization.

The presence of lizardite+chrysotile+antigorite minerals according to petrographical and X-RD observations in
serpentinized ultramafic rocks. The presence of the antigorite mineral indicates that serpentinization approximately
occurs at 500°C. Chromite minerals are also found in the serpentinites. Two types of listwaenites as
calcite+dolomite+serpentine listwaenites and quartz+ calcite listwaenites are observed in regional rocks. Rodengites
are formed by garnet+epidote+ pyroxene minerals.

Listwaenites, can be distinguish by two subgroups with the SiO; ratios (ICP-ES for major oxide analyzes, ICP-MS for
trace element analyzes). Type | listwaenites have 35% higher silica content while Type Il listwenites have less than
35%. Listwaenites sample have lower Cr contents compared with serpentinite samples. Type | and Type Il listwaenites
display unstable metal contents. There is a positive correlation between Au, Ni, Zn, Pb and Cu in Type | and Type Il
listwaenites. Listwaenites, affected by hydrothermal solutions, show enrichment about Au, Cu, Pb, Zn, As, K, Ti
elements.

Keywords: Ultramafic rocks, listwaenitization, silisification, carbonatizitation, Van
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Ziga Travertenlerini Cokelten Akiskanlarin Kaynagi: Cok Kaynakl Kabuksal
Deformasyon Kontrolii

Volkan Karabacak?, i. Tongug Uysal?, Ezgi Unal-imer?, Halim Mutlu®

!Eskisehir Osmangazi Universitesi, Jeoloji Mh. Bélimd, Eskisehir, Tirkiye
2Commonwealth Bilimsel ve EndUstriyel Arastirma Merkezi (CSIRO), Perth, Avustralya
3Hacettepe Universitesi, Jeoloji Miih. Bolim, Ankara, Tirkiye
4Ankara Universitesi, Jeoloji Miih. Bslimii, Ankara, Tirkiye
(karabacak@ogu.edu.tr)

Yeralti rezervuarlarinda ylksek basing altindaki CO,'ce zengin sular, kabuksal gerilme doénguleri sirasinda harekete
gecerek kendileri igin sirkiilasyon imkani saglayan kiriklar boyunca karbonat ¢okeltirler. Bu nedenle, bolgesel gerilmeler
altindaki alanlarda kirik sistemleri ve karbonat dolgularinin arastiriimasi kabuksal deformasyonun glincel mekanizmasi
ve tektonik koken degerlendirmeleri agisindan blytk 6nem tasimaktadir. Orta Anadolu Volkanik Bolgesi (OAVB),
guincel volkanik faaliyetlerin genis yayilimli volkanoklastik birimlerinde iyi gelismis kirik sistemleri ve buna bagl
karbonat damari ¢okelimleri barindirmaktadir. Bu c¢alismada, Orta Anadolu’daki Ziga jeotermal alaninda gesitli
karbonat dolgulu kirik sistemleri Gzerinde gergeklestirilmis arazi gozlemleri ile jeokimyasal ve izotopik analizlerin
sonuglari sunulmustur. Arazi verileri OAVB’de KB-GD uzaniml gekme gerilmeleri etkisindeki agilma ile uyumlu olan KKD
ve DKD uzanimli iki bagimsiz kirik sisteminin varligini ortaya koymustur. iz element, durayli (C ve O) ve radyojenik (Sr)
izotop bilesimleri de s6z konusu kirik sistemleri icin farkli akiskan gog yollarinin varligini isaret etmistir. KKD uzanimli
kirik sistemi, dustk Sr izotop bilesimine (87Sr/8Sr) sahip volkanoklastikler ve daha radyojenik karakterli plitonik
kayaclarla etkilesimdeki akiskanlarin dolagimini saglamistir. DKD uzanimli diger kirik sistemi ise ¢ogunlukla bolgedeki
plitonik kayaglarin jeokimyasal izlerini tasiyan ve tuflerle kismi etkilesimde olan meteorik sular tarafindan
kullanilmistir. Bu durum DKD yonelimli kiriklarda karbonat ¢okelten akiskanlarin Pliyosen volkanoklastikleri boyunca
100 m’den daha derinlerde hareket ettiklerini isaret etmektedir. Sonug olarak, Ziga jeotermal sahasinda iki ayri kirik
sisteminde dolasan akiskanlarin kokenlerindeki farkhlik bolgede kabuksal deformasyonun farkli kaynaklar tarafindan
kontrol edildigini gostermektedir.

Anahtar Kelimeler: Ziga travertenleri, kabuk deformasyonu, akiskan bilesimi
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rThe Origin of Fluids Precipitating the Ziga Travertines: Crustal Deformation
Controlled by Multi-Sources

Volkan Karabacak?, i. Tongug Uysal?, Ezgi Unal-imer?, Halim Mutlu*

IEskisehir Osmangazi Universitesi, Jeoloji Miih. B8limd, Eskisehir, Turkey
2Commonwealth Bilimsel ve Endustriyel Arastirma Merkezi (CSIRO), Perth, Australia
3Hacettepe Universitesi, Jeoloji Miih. Bolimii, Ankara, Turkey
4Ankara Universitesi, Jeoloji Miih. Blimii, Ankara, Turkey
(karabacak@ogu.edu.tr)

CO,-bearing spring waters under high pressure in subsurface reservoirs are mobilized during crustal strain cycles
whereby carbonates are precipitated in the fractures that act as conduit for hot waters. Investigation of fracture
systems and carbonate veins is thus important for evaluating recent mechanism of crustal deformation and tectonic
origin in areas under regional stress. The Central Anatolian Volcanic Province (CAVP) hosts well-developed fracture
systems and associated carbonate vein depositions on widespread volcanoclastic products of the young volcanic
activities. In this study we present results of field observations and geochemical and isotopic analyses on various
carbonate-filled fracture systems around the Ziga geothermal site in central Anatolia. Field data reveal two
independent fracture systems in NNE and ENE directions which are in favor of extension with the influence of a NW-SE
striking tension stress in the CAVP. Trace element, and stable (C and O) and radiogenic (Sr) isotope compositions of
carbonate veins also reveal different fluid migration pathways for two fracture systems. The NNE-trending fracture
system provided movement of fluids that interacted with volcanoclastics with much lower Sr isotope values and
plutonic rocks with more radiogenic isotope compositions. The ENE-trending fracture system indicates the presence of
meteoric fluids interacted partly with tuff units and mainly with plutonic rocks. This would imply that fluids that
precipitate carbonate within ENE-trending fracture system circulated at depths exceeding >100 m through the
Pliocene volcanoclastic cover. As a result, the difference in the origin of fluids circulating in two different fracture
systems in the Ziga geothermal field can be attributed to crustal deformation controlled by different sources in the
region.

Keywords: Ziga travertines, crustal deformation, fluid composition
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]Kayseri—Develi’de Yeni Belirlenmis Meteor Cukurunun Ozellikleri ve igeriklerinin
Mineral Kimyasi Agisindan Siniflandirilmasi

Yusuf Kagan Kadioglu

Ankara Universitesi, Mihendislik Fakdltesi, Jeoloji Mihendisligi B6limii, Ankara, Turkiye
Ankara Universitesi, Yerbilimleri Uygulama ve Arastirma Merkezi, Ankara, Tiirkiye
(kadi@ankara.edu.tr)

Meteoritler; diinya Uzerinde diger gezegenlerin olusum ve bilesimleri hakkinda bilgiler sunan en énemli misafir kayadir.
GUnumuze dek dinya Uzerinde 200’0 askin meteor gukuru tespit edilmistir. Yapilan jeolojik ve uzaktan algilama
calismalari ile birlikte diinya ylzeyine ¢akilmis meteor gukuru sayisinin giin gegtikce arttigr gorilmektedir. Meteorlarin
mineralojik, petrografik ve kimyasal bilesimi dinyanin ilk halindeki kimyasal bilesimlere 6nemli katkilar sunmasindan
dolayl meteor ve meteor gukurlarin arastirilmasi jeoloji biliminin énemli gdrevlerinden biridir.

Bu ¢alismayla Kayseri—Develi civarinda yeni tespit edilen meteor gukuru diinya meteor gukur sayilarina eklenebilecektir.
Bu meteor cukuru yaklagik olarak 83 m capinda ve 5500 m?lik bir alandan olusmaktadir. Cukur; gevsek dokulu Ust
Miyosen vyash konglomera ve kumtasindan olusan istif tzerinde meydana gelmistir. Meteor cukurunun bulundugu
litolojinin gevsek dokulu olmasindan dolayi ¢evreden tasinan gakil, kum, silt ve kil tarafindan énemli 6l¢ide doldurularak
siglastirlmaktadir. Buglnkl derinligi yaklasik olarak 11 m civarindadir. Cukurdan toplanan érnekler icerisinde meteor kaya
pargasl tespit edilmis ve analiz edilmistir. Meteor kaya parcasi koyu gri renkli, 4.2 gr/cm3 yogunlugunda ve % 12 civarinda
bosluk icermektedir. Demir igerigi agisindan zengin bir matriks icerisinde yaklasik % 25-30 civarinda ince gubuksu ve yer
yer ignemsi mikro kristaller icermektedir. Mikro kristaller Konfokal Raman Spektrometresi (KRS)'nde incelenmis ve genel
olarak forsterit tiru olivin ve kismen enstatit tirl piroksenlerden meydana geldigi tespit edilmistir. Yapilan Elektron
Mikroprob (EPMA) mineral kimyasi analiz sonuglarina gére olivinler Mg icerigi agisindan zengin ve piroksenlerin ise Fe
icerigi acisindan zengin oldugu belirlenmistir. Yapilan petrografik ve mineral kimyasal analiz sonuglarina gore; Kayseri—
Develi Meteoritlerinin demir tas enstatit—kondrit tlri meteor olduklari ve yakin zamanda dustukleri belirlenmistir.

Anahtar Kelimeler: Meteor, Enstatit kondrit meteor, Kayseri, Develi
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Classification of the Properties and Contents of the Newly Identified Meteor
Crater around Kayseri — Develi in terms of Mineral Chemistry

Yusuf Kagan Kadioglu

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi B&lim, Ankara, Turkey
Ankara Universitesi, Yerbilimleri Uygulama ve Arastirma Merkezi, Ankara, Turkey
(kadi@ankara.edu.tr)

Meteorites; the most important guest rocks presenting the precious information about the formation and
composition of other planets in the world. More than 200 meteor craters have been detected globally throughout the
world. The number of meteor pits is increasing day by day by the geological and remote sensing studies on the surface
of the earth. The investigation of meteor and meteor pits is an important task of geological science because of the
mineralogical, petrographical and geochemical composition of meteorites presenting significant contributions in the
interpretation of the chemical compositions of the initial world.

This study concerns with the newly discovered a meteor crater in the vicinity of Kayseri Develi which can be added to
the world meteor crater numbers. This meteor crater is approximately 83 m in diameter and forms an area of 5500
m2. The crater is smashed on the Upper Miocene aged conglomerate and sandstone of the region. The lithology
where the meteorite is located is loosely textured, the gravel, sand, silt and clay, which is surrounded and transported,
is filled to a considerable extent aiding to shallow the crater. Today's depth is approximately 11 m. The collected
samples from the crater, meteor rock fragments were identified and analyzed. The meteor rock is dark gray with a
density of 4.2 gr/cm3 and has a around 12 % of velocity. The meteor contains about 25-30 % thin rod and needle-like
shape body of microcrystals in a matrix rich in iron content. The microcrystals were analyzed through Confocal Raman
Spectrometry (CRS) and reflected forsterite type olivine and partially enstatite type of pyroxene within the matrix of
the meteorite.

Electron Microprobe (EPMA) mineral chemistry analysis showed that olivines are rich in Mg content and pyroxene are
rich in Fe content. According to the results of the petrographic and mineral chemical analysis, it was determined that
Kayseri—Develi Meteorites are iron stone enstatite—chondrite type meteorites which is probably fall a few hundred
years ago.

Keywords: Meteor, Enstatite chondrite meteor, Kayseri, Develi
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Sr, S, Pb, O, H izotop Verileri Isiginda Tiirkiye Barit Yataklarinin Olusumlarina
Bir Yaklagim

Zeynep Cansu, Hiseyin Oztiirk

istanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi B&lim, istanbul, Tirkiye
(zeynep.oru@istanbul.edu.tr)

Jeotektonik ortami, yasl ve yan kayaci farkh Tirkiye barit yataklarinda, baryumun kakurtin ve hidrotermal akiskanlarin
kaynaginin anlamak amaciyla baritlerden Sr, S, Pb, O, H izotop galismalari yapilmistir. Barit yataklari icinde yer aldigi
kusaga ve yasina gore siralandiginda, en geng yatak Geg Oligosen yash karbonatitik magma yerlesimiyle iliskili
Eskisehir-Kizilcabren NTE+Ba+F+Th yatagidir. Pontid kusaginda Giresun-Bulancak barit yatagi ise Geg Kretase yasli
kiregtaslarinin ornatim trGnuddr. Hakkari - Karakaya yatagi ise Jura yasl kiregtaslari icinde tabakali sekilde gozlenir.
Toros kusagl ve Arap levhasinda ise Erken Paleozoyik yash farkli ¢okel kayaglari iginde, batidan doguya lIsparta-
Sarkikaraagac, Mersin-Aydincik, Adana-Tordere, Kahramanmaras-Sekeroba, Onsen ve Mus barit yataklari bulunur. Bu
yataklardan Sarkikaragag¢ ve Mus bolgesinde tabaka-sistoziteye paralel de gozlenen baritler disinda, Toros-Arap levhasi
yataklarindaki baritler kirik dolgusu olarak gozlenir.

Ortalama 87Sr/5Sr degerleri Kizilcabren’de %00.706, Karakaya’'da %00.7086, Aydincik’ta %00.718, Tordere’de %00.7111,
Sekeroba-Onsen’de %o 0.7125’tir. Paleozoyik istifi icinde yeralan baritler, Paleozoyik’deki deniz suyundan daha yiiksek
radyojeniklik gostermektedir. Dlstik 87Sr/85Sr ve 634S (%oCDT) degerleri ile Kizilcadren karbonatitleri (87Sr/86Sr: 0.70603,
634S: 5.76) ve Bulancak baritleri (87Sr/86Sr: 0.70703, 634S: 12.4) igin kukurt ve Ba elementinin magmadan salgilandigini
dogrular niteliktedir. §3S degerleri Karakaya'da %023.05-24.19; Aydincik’'ta %032.20-35.48; Tordere’de %031.46-34.55;
Sekeroba’da %021.23-40.44; Onsen’de %019.98-21.14 arasinda degismektedir. Paleozoyik istifinde yer alan yataklarda
Sr ve S izotop verileriyle benzer sekilde 680 (%0 SMOW) degerleri de (ort. §180: 12.34) Kizilcadren (6180: %08.56)
Bulancakta’ki (8180: %06.6) degerlere gore belirgin bir bicimde yUksektir. Sekeroba ve Tordere’de galenitlerden elde
edilen Pb izotop verileri yasli bir kitasal kaynaga isaret etmekte ve Sr verilerini desteklemektedir. Sekeroba’da kuvars
damarlarindaki kuvarslarin 8180 ve 6D degerleri, metamorfik su kaynagina isaret etmektedir.

Magmatik bir kaynaktan geldigi izotop verileriyle acik olan yataklar disindaki Turkiye barit yataklari, Alt Paleozoyik
doénemi Grunadar. Sr ve Pb izotop verileri Alt Paleozoyik’te kalin kirintililardan ¢ozilen baryumun erken diyajenetik
islemlerle tabakali olarak olustugunu, Hersiniyen orojenezi sirasinda rejenerasyona ugrayarak kiriklara yerlestigini
gostermektedir.

Anahtar Kelimeler: Barit yataklari, Tlrkiye, izotop, jeokimyasal modelleme
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Sr, S, Pb, O, H Isotopic Approach to the Formation of Turkey’s Barite Deposit

Zeynep Cansu, Hiseyin Oztiirk
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(zeynep.oru@istanbul.edu.tr)

Sr, S, Pb, O, H isotope studies have been performed to understand the source of barium, sulphur and hydrothermal
fluids in the barite deposits of Turkey which are different from each other in terms of geotectonic setting, age and
host rock. Barite deposits are sorted in order to their location and age below. The youngest barite deposit is Eskisehir-
Kizilcadren REE+Ba+F+Th deposit which is formed associated with the Late Oligocene aged carbonatitic magma
settlement. Giresun-Bulancak barite deposit from Pontide belt is the of replacement product of the Late Cretaceous
aged limestones. The Hakkari - Karakaya deposit is located in in the Jurassic limestones as stratiformly. The remaining
deposits which are located in different lithologies of Lower Paleozoic sedimantary rocks of Taurides and Arabian plate
are Isparta-Sarkikaraagag, Mersin-Aydincik, Adana-Tordere, Kahramanmaras-Sekeroba, Onsen and Mus barite deposits
from west to east. The barites in the Taurides-Arabian plate are observed as fracture fillings, with exceptions of
Sarkikaragac and Mus deposits which are observed parallel to the layering-schistosity.

87Sr/85Sr mean values of barite deposits are given below; Kizilcabren: %00.706, Bulancak: 0.707, Karakaya: %00.7086,
Aydincik: %00.718, Tordere: %00.711, Sekeroba-Onsen: %00.712. Barites of Paleozoic sequence show higher
radiogenity than Palaeozoic sea water. Kizilcabren carbonatites (87Sr/86Sr: 0.706, 634S: 5.76) and Bulancak barites
(87Sr/86Sr: 0.707, 634S:12.4) show lowest Sr and S values and they confirm that Ba and S are secreted from magma for
these deposits. 634S values are ranging between %023.05-24.19 at Karakaya; %032.20-35.48 at Aydincik; %031.46-34.55
at Tordere; %021.23-40.44 at Sekeroba; %019.98-21.14 at Onsen. Similar to the Sr and S isotope values of Paleozoic
sequence, 60 (%.SMOW) values (mean &80: 12.34) are significantly higher than Kizilcaéren (680: %08.56) and
Bulancak (680: %06.6) deposits. Pb isotope data obtained from galenites of Sekeroba and Tordere indicate an old
continental source and support Sr data. The &80 and 6D values of the quartz veins in Sekeroba indicate the
metamorphic water source.

Turkey barite deposits are the products of Lower Paleozoic period, with the exception of magmatic deposits which are
remarkable with their isotopic signature. Sr and Pb isotope data show that the barium dissolved from thick clastics of
the Lower Paleozoic sequence and formed by early diagenetic processes, then regenerated during Hercynian
orogenesis and deposited along the fractures.

Keywords: Barite deposites, Turkey, isotopes, geochemical modelling
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Spatial Distribution of Palygorskite in North Iraq due to Climatic Variation
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Five soil profiles were chosen in selected areas from northern Iraqg including Mukhmour, Hamdania, Akre, Zawita and
Deralouk. The studied regions expressed a climatic variation in annual rainfall and temperature. The objectives of this
study is to investigate the occurrence of major clay minerals and factors controlling their distribution pattern in a
climosequence in relation to soil development with a special attentions to the relationship between palygorskite and
kaolinite and their relative abundance and distribution in these areas.

X-ray diffraction, analysis of clay specimen with different treatments indicated that palygorskite, kaolinite, smectite,
chlorite, vermiculite, and interstratified minerals are the dominant clay minerals in most studied soil samples.
Occurrence, abundance and pattern of distributions of these minerals are directly related on geographic location and
extent of soils development. Mukhmour soil which seems to have the least annual rainfall (less than 250mm) has the less
developed soil due to the minimum leaching and maximum gypsum content (200.6-271.1 gm.kg.-1). This type of
condition encourages the formation of palygorskite and smectite, and inhibits kaolinite formation. However heading
north towards Hamdania area (with more annual rainfall), it can be noticed a slight decrease in palygorskite and a slight
increase in kaolinite content with almost constant content of smectite, chlorite and interstratified chlorite-vermiculite
and chlorite-smectite.

In Akre soil, more kaolinite and less palygoriskite can be detected with a slight increase in smectite and vermiculite and a
noticeable amount of illite. In Zawita soil when annual rainfall reaches to 650mm, kaolinite became more abundant while
palygorskite can barely be detected in surface layer. Other minerals such as illite, vermiculite and chlorite became more
abundant.

In Dearlouk soil where the highest in annual rainfall among the studied areas (900mm), palygorskite mineral is
completely disappear while kaolinite became quite abundant. Other minerals such as illite vermiculite are considerably
increased but smectite decreases to minimum amount and the interstratified layer silicate are dominated by mica-
vermiculite and chlorite-vermiculite.

Keywords: Minerals, palygorskite, x-ray, interstratified layer
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]Kahramanmara§ Yoresindeki Blylkkizilcik Florit Yataklarinin Alterasyon
Jeokimyasi: Kiitle Degisim Hesaplamalarinin igerigi
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Bu calisma, Kahramanmaras Bulyukkizilcik bolgesindeki florit yataklarinin, kitle denge hesaplamalari kullanilarak,
hidrotermal alterasyon sirasinda kimyasal bilesenlerin kitle/hacim kazanimlarini ve kayiplarini belirlemek icin yapilmistir.
Bu yatak Permiyen Yoncayolu Formasyonu icerisinde Havcilar siyenitik intrizyonlari ile iligkilidir. Mekansal olarak degisik
hidrotermal alterasyon tiplerinin gortldigu yaygin olarak ise karbonat-propilitik alterasyonun gelistigi, yer yer ise
silislesme ve serisitlesmenin gelistigi belirlenmistir. Alterasyon bélgesinde florit mineralleri ile birlikte barit ve S tasiyan
mineraller olusmustur. Jeokimyasal calismalar, altere 6rneklerin kimyasal indeksinin (CIA=82.5) daha az altere olan
orneklerin kimyasal indeksine gore (CIA=62.7) daha yuksek oldugunu gostermektedir. Na,O ve K,O arasindaki iliski,
Ishikawa alterasyon indeksi veri grafigine gore karbonat (ankerit ve dolomit) ve klorite yakin oldugunu ifade etmektedir.
Altere ornekler diyagramda ¢ogunlukla (Ishikawa degisim indeksine karsi klorit-karbonat-pirit indeksi) klorit-karbonat
hidrotermal egilimine yakin hidrotermal alterasyon alanina dismektedir. Karbonat-propillitik alterasyonun kitle dengesi
hesaplamalarinda, K'un tikenmesi ile Si, Fe, Mg, Ca, Na, S, Ba, F ve LOI zenginlesmelerinin gergeklestigi feldispat ve
ferromagnezyen minerallerin ise albit, ankerit, dolomit, epidot ve klorit tarafindan ornatildigini ortaya koymustur.

Anahtar Kelimeler: Alterasyon jeokimyasi, kiitle dengesi hesaplamalari, florit yatagi, Kahramanmaras
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Wteration Geochemistry of the Blylkkizilcik Fluorite Deposits at
Kahramanmaras Region: Implications for Mass Change Calculations
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'Geological Engineering Department, Kahramanmaras Sttcti Imam University, Kahramanmaras, Turkey
2Geology Department, Faculty of Science, Benha University, 13518 Benha, Egypt
3Ministry of Science, Industry and Technology, Burdur Office, Burdur, Turkey
(cihanyalcinjeo@gmail.com)

This work is to determine the mass/volume gains and losses of the chemical components during the hydrothermal
alteration processes in the Buyukkizilcik fluorite deposits at Kahramanmaras region (South Central Turkey) by using
the mass balance calculations. This deposit is hosted by the Havcilar syenitic intrusions and spatially associated with
the different hydrothermal alteration types—pervasive carbonate-propylitic alteration as well as selective silicification
and sericitization—within the Permian Yoncayolu Formation. Barite and S-bearing minerals occurred with fluorite
minerals in the alteration zone. The geochemical studies refer to the altered samples have a high chemical index of
alteration (CIA=82.5) relative to the least altered rocks (CIA=62.7). The relationship between Na,O and K;O with the
Ishikawa alteration index refers to the data plot close to carbonate (ankerite and dolomite) and chlorite. Moreover,
these altered samples are mostly plotted in the field of the hydrothermal alteration close to chlorite-carbonate
hydrothermal trend based on alteration box plotting (Ishikawa alteration index vs. chlorite-carbonate-pyrite index).
Mass balance calculations revealed that the carbonate-propylitic alteration has enrichment of Si, Fe, Mg, Ca, Na, S, Ba,
F, and LOI with depletion of K referring to the replacement of feldspar and ferromagnesian minerals by albite, epidote,
chlorite, ankerite, and dolomite.

Keywords: Alteration geochemistry, mass-balance calculations, fluorite deposits, Kahramanmaras
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Seramik Endustrisinde Kullanilan Oligosen—Miyosen Yasli (Bati Anadolu,
Turkiye) Kil Yataklarinin Jeolojik ve Teknolojik Ozellikleri

Davut Lagin, Namik Aysal, Sinan Ongen

istanbul Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi B&limd, Avcilar, istanbul, Tirkiye
(davut@istanbul.edu.tr)

Bati Anadolu Volkanik Provensi’nde (BAVP) Oligosen—Miyosen yash kalkalkalen karakterli volkanik kayaglar genis bir
alanda yayihm gosterir. Andezit, dasit, riyodasit ve riyolitik lavlar ile bu kayaglarin tif ve aglomeralarindan olusan volkanik
istifler, Neojen yash karasal sedimentlerle girik olarak bulunmakta ve aktif tektonizmanin da etkisiyle 6nemli ekonomik
olusumlara kaynak saglamaktadir. Aktif tektonik kusaklar boyunca ylzeye ulasan hidrotermal ¢ozletilerin gelistirdigi
alterasyonlar, bolgede seramik endsutrisi igin dnemli kaolin yataklarini olusturmustur.

Bu calismada; Can (Canakkale) ve Duvertepe (Balikesir) cevresindeki ¢nemli kaolin yataklarinin jeolojik ve teknolojik
ozellikleri ile seramik endUstrisindeki dnemleri tartisilacaktir. Alinan 6rneklerin fiziko-kimyasal ve teknolojik ézelliklerinin
karakterizasyonu igin XRD, XRF, SEM analizleri, su emme, pisme rengi, pisme sonrasi kigllme, viskozite, Atterberg
limitleri, renk ve tane boyu analizleri yapilmistir.

Orneklerin XRD ile yapilan mineralojik analizlerinde; kil minerallerinden kaolinit (ender illit), kuvars (#tridimit ve
kristobalit), feldispat (baslica sanidin, ender olarak plajioklas) mineralleri ile ¢ok az oranda hematit ve/veya alunit
mineralleri igerdikleri belirlenmistir. Mineralojik bilesim farki gosteren yataklarda alterasyon derecelerine bagl olarak
kigtk degisiklikler izlenmektedir. Can bolgesi kaolin yataklarinin SiO,/Al,05 oranlari 2.93-5.38, toplam alkali (Na,0+K,0)
icerikleri % 0.59-12.13 ve kizdirma kayiplari (LOI) %0.87—11.47 arasinda bir bilesime sahip iken, Dlvertepe bolgesindeki
kaolin yataklarinin SiO,/Al,03 oranlari 1.14-7.41, toplam alkali (Na,0+K,0) igerigi %0.02—1.1 ve kizdirma kaybi (LOI) %2.4—
13.99 arasinda degerler gosterir. Kaolinitik killerin pisme sonrasi kiigiilme oranlari %0.4-10.9, su emme degerleri %0.0—
20.5 ve renk (L-color) degerleri 44.61-92.24 arasindadir. Atterberg limitleri; likit limit %23.1-49.2, plastik limit %20.6—
45.7 ve plastisite indisi degerleri %2.1-11.6 seklindedir.

Bu bulgular i1siginda; Canakkale ve Balikesir kaolin yataklari, fiziko-kimyasal ve teknolojik ¢zellikleri bakimindan seramik
endustrisinin farkli kollarinda (yer ve duvar karosu, vitrifiye seramik, izolatér vb.) kullanilabilir olup, Oligosen-Miyosen yasli
kalk-alkali riyolitik lav, tUf ve ignimbritlerin farkli derecelerindeki alterasyonu ile olusmustur.

Anahtar Kelimeler: Seramik endustrisi, kaolinit yataklari, teknolojik 6zellikler, Bati Anadolu, alterasyon
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Geological and Technological Properties of the Oligocene-Miocene Clay
Deposits (Western Anatolia, Turkey) for Ceramic Industry

Davut Lagin, Namik Aysal, Sinan Ongen

istanbul Universitesi, Mihendislik Fakiltesi, Jeoloji Miihendisligi B6lim, Avcilar, istanbul, Turkey
(davut@istanbul.edu.tr)

The Oligocene-Miocene aged calc-alkaline volcanic rocks cover large areas in the Western Anatolian Volcanic Province
(WAVP). These volcanic rocks composed of andesite, dacite, rhyodacite and rhyolitic lavas, tuff and agglomerates
which pass laterally into Neogene terrestrial sediments and provide economic occurences formed by the effect of
active tectonism. These alterations were developed by the hydrothermal solutions reaching up to the surface along
the active tectonic lines and formed important kaolin deposits for the ceramic industry in the region.

The geological and technological properties of the important kaolin deposits around Can (Canakkale) and Duvertepe
(Balikesir) and the importance of the ceramic industry will be discussed in this study. The XRD, XRF, SEM analyzes,
water absorption, firing color, firing shrinkage, viscosity, Atterberg limits, color and grain size were analyzed for the
characterization of physico-chemical and technological properties of the samples.

In the mineralogical analyzes of the samples by using XRD; it has been determined that clay minerals contain kaolinite
(rarely illite), quartz (xtridimite and cristobalite), feldspar (mainly sanidine, rarely plagioclase) minerals and small
amounts of hematite and/or alunite minerals. Mineralogical compositions can be varied slightly in different deposits
depending on degree of the alteration. It was found that the kaolin deposits of Can region had a composition of
Si0,/Al,05 ratios range between 2.93 and 5.38, total alkaline (Na,0+K,0) contents between 0.59 and 12.13 wt.% and
the loss on ignition (LOI) between 0.87 and 11.47 wt.%, whereas the contents of total alkali (Na,0+K,0) of Dlvertepe
kaoline deposits are between 0.02 and 1.1 wt.% and the loss on ignition (LOI) is between 2.4 and 13.99 wt.%. The
shrinkage rates of kaolinitic clays after cooking are between 0.4 and 10.9%, water absorption values are between 0.0
and 20.5%, and color (L-color) values are between 44.61 and 92.24.

According to Atterberg limits; the liquid limit is between 23.1and 49.2%, the plastic limit is between 20.6 and 45.7%
and the plasticity index values are between 2.1 and 11.6%.

In the light of these findings; Canakkale and Balikesir kaolin deposits can be used in different parts (i.e. ceramic tiles,
vitrified ceramic, insulator) of the ceramic industry in terms of their physico-chemical and technological properties,
and were probably formed as a result of differents degrees of alteration from the Oligocene-Miocene calc-alkaline
rhyolitic lava, tuff and ignimbrites.

Keywords: Ceramic industry, kaolin deposits, technological features, Western Anatolia, alteration
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]ﬁeyhler Yéresi Borat Yatagindaki Eser Element Zenginlesmeleri, Emet, Tlrkiye

ismail Kogak

Bozok Universitesi, Jeoloji Miihendisligi B6lim(, 66100, Atatiirk Yolu, Yozgat, Tirkiye
(ismail.kocak@bozok.edu.tr)

Bati Anadolu borat yataklari Paleojen’de baslayan ve Kuvaterner baslangicina kadar devam eden volkanik aktivitelerin
yer aldigi donemlerde Miyosen kita-ici playa-gol tortullari icinde depolanmistir. Cevherlesmelerin tamami volkanik
aktivite ile iliskilendirilmistir. Dlnya borat olusumlarinin yaklasik %86'si dalma-batma zonlarina paralel olusmustur.
Emet bélgesinde Espey, Hisarcik, Seyhler ve igdekdy yérelerinde borat yataklari bulunmaktadir. Bu yataklar bircok
yazar tarafindan jeolojik, mineralojik ve petrografik olarak ¢ahlsiimistir. Ancak Seyhler borat yataginin eser element
icerikleri ilk defa yazar tarafindan calisilmistir. Seyhler borat érneklerindeki eser elementlerden As, Se, Sr, Cs, Sb ve
Li'de 6nemli zenginlesme belirlenmistir.

Ayrica eser elementlerden Bigadi¢ yataginda Se, Sr, As, Sb, Mo ve Li; Kestelek yataginda Se, Sr, As, Sb, Cs, Li ve Mo;
Emet (Espey-Hisarcik) borat yataginda As, Se, Cs, Li, Sr, Sb ve Pb; Kirka yataginda ise Se, Cs, Sr, Li ve As’nin yerkabugu
ve andezit ortalamalarina gore zenginlesmeleri belirlenmistir.

Konsantrasyonlarina gore Se ve Li elementlerinin B’'un yaninda yan drln olarak ekonomiye kazandirilabilecegi
sonucuna varilabilir Yatakta elementler iki grup halinde kiimelenmistir. Si, Mg, Al, Fe ve K gibi elementlerden olusan
blyuk grup ve B, Ca ve Na’dan olusan ikinci grup seklindedir.

Korelasyon ve kiimeleme analizlerine gore zenginlesen elementlerden Sb, Mo, Li ve As detritik; Sr ile Se ise B ve Ca ile
beraber detritik olmayan kdkeni isaret etmektedir.

Anahtar Kelimeler: Borat, eser element, korelasyon, Seyhler, Emet
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T‘I’race Element Enrichment of Seyhler Borate Deposits (Emet, Turkey)

ismail Kogak
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(ismail.kocak@bozok.edu.tr)

Borate occurrences of western Anatolia were deposited in the intra-continental playa lake sediments during Miocene
when the volcanic activity occurred from Paleogene to Quaternary. All mineralizations were associated with volcanic
activity. About 86% of the world borate deposits were formed parallel to subduction zones. There are borate deposits
in Espey, Hisarcik, Seyhler and igdekdy districts in Emet region. Geological, petrological and mineralogical properties of
these deposits have been studied by many authors. However, trace element contents of Seyhler borate deposit have
been studied by the author for the first time. Significant enrichment among the trace elements such as As, Se, Sr, Cs,
Sb and Li was determined in Seyhler region.

Also trace elements of Se, Sr, As, Sb, Mo and Li in Bigadi¢ borate deposits; Se, Sr, As, Sb, Cs, Li and Mo in Kestelek
borate deposits; Se, Cs, Sr, Li and As in Kirka borate deposits; As, Se, Cs, Li, Sr, Sb and Pb in Emet (Espey-Hisarcik)
borate deposits enrichments were determined with the averages of earth crust and andesite.

It can be concluded that based on the concentration of Se and Li elements can be gained into economical as by
product, besides B. A large group consists of elements such as Si, Mg, Al, Fe, K and a second group composes of B, Ca
and Na.

According to correlation and clustering analyzes Sb, Mo, Li and Pb of enriched elements indicate detrital while Se and
Sr together with B and Ca indicate non-detrital origin.

Keywords: Borate, trace element, correlation, Seyhler, Emet
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ICP-MS ile Kbmir Kili Analizi igin YurGtilen Akreditasyon Galismalari

Nilglin Oguz, Gilstim Turgut, Aydin Mert Akgilin

Maden Tetkik ve Arama Genel Mudurliglu, Maden Analizleri ve Teknolojisi Dairesi Baskanligi, Analiz Laboratuvarlari Koordinatorliga,
Jeokimya Birimi, 06800 Ankara, Turkiye
(nilgun.oguz@mta.gov.tr)

Akreditasyon, Uygunluk Degerlendirme Kuruluslarinin (Laboratuvarlar, Muayene ve Belgelendirme Kuruluslari), ulusal
veya uluslararasi yetkili bir kurulus tarafindan uluslararasi kabul gormus teknik kriterlere gore degerlendirilmesi,
yeterliliklerinin onaylanarak resmi taninirlik verilmesidir. Boylelikle akredite olan bir Uygunluk Degerlendirme Kurulusu
tarafindan verilen bir uygunluk belgesine sahip bir Grin veya hizmet, bu Uriin veya hizmet icin uygulanabilir olan
gereklilikleri saglamakta olduguna dair uluslararasi gecerlilik ve gliven telkin eder.

ilk olarak MTA Genel Miidirliigli, Maden Analizleri ve Teknolojisi Dairesi Laboratuvarlarinda kurulan Kalite Yénetim
Sistemi ve Laboratuvarlarin Teknik Yeterliligi, TS EN ISO/IEC 17025 standardina gére ve 04.10.2010 tarihinde TURKAK
tarafindan akredite edilmistir. Her yil akreditasyon kapsami genisletme calismalari yapilarak, akredite parametre sayisi
2016 yili itibari ile toplamda 43 metot ve 81 parametreye ulasmistir. 2017 yili i¢in kapsam genisletme ¢alismalari
kapsaminda, Analiz Laboratuvarlarina gelen kémur kili numunelerinde As, Cu, Mn, Ni ve V elementlerinin tayini igin
akreditasyon calismalari yarattlmastar.

Oncelikle analizi yapilacak komir kiili numunesinin tespiti ile ¢alismalara baglanmistir. Orta kalitede, ylksek S (%5-7)
icerigi olan, 2500-3000 kcal isil degere sahip yerli linyit numunesi ile ASTM D6357 standardina gore calismalar
yUrGttlmastdr. 250 um’nin altina 6gutdlen numuneler, 500 °C'ye kadar sicakliga sahip firinlarda killestirildikten sonra
nitrik, hidroklorik ve hidroflorik asit yardimiyla ¢ézilmus ve ICP-MS cihazi ile analizleri gergeklestirilmistir. Analiz
sonuglari elde edildikten sonra 6lgiim belirsizligi, homojenite, tekrarlanabilirlik, tekrar Uretilebilirlik, saglamlik, segicilik,
gozlenebilirlik siniri (LOD) ve tayin siniri (LOQ) ile ilgili hesaplamalar yapilmistir. Yiratilen bu calismalarin ardindan
TURKAK tarafindan gerceklestirilen denetlemeler sonucunda, kémir kilinde As, Cu, Mn, Ni ve V elementlerinin
tayininde akredite olmaya hak kazanilmistir.

Anahtar Kelimeler: Akreditasyon, komar kila, ICP-MS, ASTM
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Accreditation Studies for Analysis of Fly Ash by ICP-MS

Nilglin Oguz, Gilstim Turgut, Aydin Mert Akgilin

Maden Tetkik ve Arama Genel Mudirliglu, Maden Analizleri ve Teknolojisi Dairesi Baskanligi, Analiz Laboratuvarlari Koordinatorlaga,
Jeokimya Birimi, 06800 Ankara, Turkey
(nilgun.oguz@mta.gov.tr)

Accreditation is assessment of conformity assessment bodies by a national or internationally recognized authority in
accordance with internationally accepted technical criteria, approval of their qualifications and official recognition. A
product or service with a certificate of conformity issued by a Conformity Assessment Body that is Accredited thereby
suggests international validity and confidence that it provides the applicable requirements for that product or service.

Quality Management System and Technical Adequacy of Laboratories established in Department of Mineral Analysis
and Technology of MTA were accredited by TURKAK in accordance with TS EN ISO / IEC 17025 Standard and on
04.10.2010. Accreditation scope expansion studies have been carried out every year and as of 2016, the number of
accreditation parameters has reached to 43 methods and 81 parameters in total. Accreditation studies have been
carried out for the determination of the elements As, Cu, Mn, Ni and V in the fly ash samples coming to the Analysis
Laboratories as part of the scope expansion studies for 2017.

Firstly, the study started with the determination of the fly ash sample to be analyzed. Studies have been carried out in
accordance with ASTM D6357 standard with a domestic, medium quality lignite sample with high S content (5-7%) and
a thermal value of 2500-3000 kcal. Samples grounded below 250 um were ashed in furnaces with a temperature of
500 °C and then dissolved with nitric, hydrochloric and hydrofluoric acids and analyzed by ICP-MS. After the analysis
results have been obtained, calculations have been made about measurement uncertainty, homogeneity,
repeatability, reproducibility, robustness, selectivity, limit of detection (LOD) and limit of quantitation (LOQ). As a
result of the surveys carried out by TURKAK after these studies, it was qualified to be accredited in the determination
of As, Cu, Mn, Ni and V elements in fly ash.

Keywords: Accreditation, fly ash, ICP-MS, ASTM
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]Magmatik Kayaglarda Asitle Zr C6zme Calismasi
Nilgiin Oguz, Ziimriit Alkan

Maden Tetkik ve Arama Genel Midurligi, Maden Analizleri ve Teknolojisi Dairesi Bagskanligi, Analiz Laboratuvarlari
Koordinatorliigli, Jeokimya Birimi, 06800 Ankara, Turkiye
(nilgun.oguz@mta.gov.tr)

Bu calismada, magmatik kayaclar siniflarindan olan mafik, ortag ve felsik kayaclarda, basta Zr olmak Uzere asitlere
yiksek direng gdsteren Nb, Ta elementlerini farkli ¢cdzme metotlari ile ¢dzeltiye alma calismalari yapilmistir. Ozellikle
kararl hegzagonal kristal formuna sahip Zr sicakliga ve korozyona karsi ylksek direng gdstermektedir. Bu sebeple Zr'un
¢Oziinmesi, geleneksel metotlarla oldukga zordur.

Bu calisma, MTA Jeoloji Etltleri Dairesi'nin magmatik kayag orneklerinin, yurt disina génderilmesine gerek kalmadan
MTA laboratuvarlarinda analizlerinin yapilmasini amaglamaktadir. Calisma kapsaminda farkh asit karisimlari ile ¢cézme
calismalari yapilmistir. Optimum sartlarin belirlenmesi igin farkli glin sayisi ve isitma slreleri denenmistir. Calisilan
matriksler bazalt, gabro, andezit, dasit, riyolit, granit ve pegmatittir. Cozme isleminde Sertifikali Referans Malzemeler
yaninda Jeoloji Etutleri Dairesi’nin yurt disindaki laboratuvarlara analiz icin yollamis oldugu gercek ornekler de
kullanilmigtir.

Yapilan galismalarda magmatik kayaglardaki ¢cozme islemi sonuglari yurtdisi laboratuvar sonuglari ile uyum saglamistir.
Calismalar sonucunda 4’lU asit kullanilarak (HCI + HNO3 + HCIO4 + HF) 7 glin 110 °C’de I1sitma yontemi benimsenmistir.
Bazalt, gabro, andezit, dasit, riyolit, granit ve pegmatit matriksli kayaglarda bagil standart sapma degeri en fazla %10
olacak sekilde yurtdisi laboratuvar sonuglarina yakin sonuglar alinmistir.

Anahtar Kelimeler: Magmatik kayag, Zr, asitle ¢c6zme, Sertifikali Referans Malzeme
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(nilgun.oguz@mta.gov.tr)

In this study, mafic, medium and felsic rocks, belonging to the magmatic rocks, were studied by different dissolving
methods of Nb and Ta especially Zr elements which have high resistance to acids. In particular, Zr with stable
hexagonal crystal form shows high resistance to heat and corrosion. For this reason, the digestion of Zr is quite

difficult compared to conventional methods.

This study aims to analyze the magmatic rock samples from Department of Geological Research of MTA in the MTA
laboratories without having to send them abroad. Within the scope of the study, digestion studies were carried out
with different acid mixtures. Different days and heating periods were tried to determine optimum conditions. The
working matrices are basalt, gabbro, andesite, dacite, rhyolite, granite and pegmatite. In addition to the Certified
Reference Materials, real samples that Department of Geological Research has sent to abroad for analysis have also
been used in this study.

In the studies carried out, the results of the digestion of magmatic rocks are in harmony with the results of the
international laboratories. As a result, heating at 110 °C for 7 days and using 4-acids (HCl + HNOs + HCIO4 + HF) was
adopted. Basalt, gabbro, andesite, dacite, rhyolite, granite and pegmatite rocks yielded real values close to 10% RSD.

Keywords: Magmatic rocks, Zr, acid digestion, Certified Reference Material
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Aksehir (Konya) Glneyi (Sultandagi Birligi, Orta Toroslar) Geg Devoniyen-
Erken Karbonifer Yagli K-Bentonitlerin Jeokimyasi

Omer Bozkaya?, M. Cemal Gonciioglu?, Asuman Giinal Tirkmenoglu?

Ipamukkale Universitesi, Jeoloji Mihendisligi Bolim, Denizli, Tarkiye
20rta Dogu Teknik Universitesi Jeoloji Mithendisligi Blimi, Ankara, Tirkiye
(obozkaya@pau.edu.tr)

Orta Toroslarda Aksehir (Konya) gilineyinde, Sultandagi Birligine ait Ge¢ Devoniyen-Erken Karbonifer yasli dolomit-
dolomitik kirectasi ardalanmasi igerisinde tefra (K-bentonit) tabakalari ylizeylemektedir. Bu calismada metatuf seklinde
gozlenen tabakalarin mineralojik-petrografik ve jeokimyasal karakteristikleri yardimiyla magmatik kokeni ile diyajenetik
tarihgesinin belirlenmesi amagclanmistir. K-bentonitler tipik porfiritik dokulu olup, vitrofirik porfirik dokulu matriks
icerisinde serizit ve dolomitlerce ornatiimis 6zsekilli plajiyoklaz psédémorflari icermektedir. K-bentonitlerin ana
bilesenini illit olusturmakta, tali miktarda dolomit, kalsit ve kuvars icermektedir. illitler yiiksek dereceli diyajenez-
ankizonu temsil eden Kubler indeksi degerleri (KI, A°28) sunmakta ve 200 °C'ye ulasan ¢ok disUk dereceli
metamorfizma kosullarini karakterize etmektedir. K-bentonit seviyelerindeki illitler 2M1+1M+1Md politip birlikteligiyle
temsil edilmektedir.

K-bentonitler, K-bentonit seviyelerinin altindaki sleytlere gére daha yiksek Fe203, CaO, MgO ve Na20 icermektedir.
Hareketliligi dusuk element (Zr/Ti-Nb/Y) bilesimleri tefralarin trakiandezit bilesimli volkanizmadan turedigine isaret
etmektedir. Kondrit normalize nadir toprak element (REE) dagiimlari hafif nadir toprak elementlerce zenginlesmis, agir
nadir toprak elementlere dogru azalan bir egilim sergilemektedir. Koken magmatik eriyikteki plajiyoklazin
ayrimlasmasiyla iliskili Eu tlketimi sonucu tim tefra 6rneklerinde negatif Eu anomalisi gézlenmektedir. Tefralardan
ayirt edilen saf illitlerin kimyasal bilesimlerine gore illitler dioktahedral bilesimli olup, oktahedral Fe+Mg miktari (0.14-
0.26 atom) muskovit-fenjit arasinda bir bilesimi yansitmaktadir. illitlerin K/Ar yas analizleri Ge¢ Kretase ve Erken Eosen
olmak tzere iki farkli donemi yansitmaktadir.

K-bentonitlerin ana ve iz element jeokimyasal verileri, K-bentonitlerin Ge¢ Devoniyen’de Avrupa’daki Variskan
orojeneziyle iliskili, henlGz bilinmeyen kéken ve kaynaktan tlremis volkanik puskirmelerden kaynaklandigina isaret
etmektedir. illitlerin yas verileri ofiyolit yerlesimi (Geg Kretase) ile allokton Toros birliklerinin otokton birlik tizerine
bindirmesi (Eosen) ile iliskili gozikmektedir.

Anahtar Kelimeler: Toros kusagl, K-bentonit, illitlesme, jeokimya, magmatik kéken

Bu calisma Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK) 114Y651 nolu proje ile desteklenmistir
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]Geochemistry of Late Devonian-Early Carboniferous Aged K-Bentonites in the
South of Aksehir (Konya), Sultandagi Unit, Central Taurides

Omer Bozkaya?, M. Cemal Gonciioglu?, Asuman Giinal Tirkmenoglu?

Ipamukkale Universitesi, Jeoloji Mithendisligi Blimii, Denizli, Turkey
20rta Dogu Teknik Universitesi Jeoloji Mithendisligi Blimi, Ankara, Turkey
(obozkaya@pau.edu.tr)

Tephra (K-bentonite) layers are exposed within the Late Devonian-Early Carboniferous dolomite-dolomitic limestone
alternations of Sultandagi Unit in south of Aksehir (Konya) in Central Taurides. In this study, it is aimed to determine
the magmatic origin and diagenetic history of the layers observed as metatuff through their mineralogical-
petrographical and geochemical characteristics. K-bentonites have typical porphyritic textures and contain euhedral
plagioclase pseudomorphs that are replaced by sericite and dolomites within the vitrophyric porphyritic matrix. The
main component of the K-bentonites is formed from illite, and lower amounts of dolomite, calcite and quartz. The
illites exhibit the Kubler index values (KI, A°26) representing high-grade diagenesis-anchizone and characterize very
low-grade metamorphic conditions reaching up to 200 °C. The illites in the K-bentonite levels are represented by
coexistence of 2M1+1M+1Md polytypes.

The K-bentonites comprise higher Fe203, CaO, MgO and Na20 than those of the underlying slates. Immobile element
compositions (Zr/Ti-Nb/Y) indicate that the tephras were originated from trachyandesitic volcanism. Chondrite
normalized rare earth element (REE) distributions show a decreasing curves towards heavy REE, and exhibit an
enrichment of light REE. Negative Eu anomaly is observed in all tephra samples resulting from Eu depletion associated
with plagioclase differentiation in the magmatic source melt. According to the chemical composition of pure illites,
extracted from tephras, illites have dioctohedral composition and octahedral Fe+Mg amounts (0.14-0.26 atom)
reflecting a composition between muscovite and phengite. The K/Ar age analyzes of the illites reflect two different
periods, Late Cretaceous and Early Eocene.

Major and trace element geochemical data of the K-bentonites indicate that the K-bentonites possibly originated from
volcanic eruptions in the Late Devonian derived from unknown sources related to the Variscan orogeny in Europe. The
age of the illites seems to be related to the ophiolite settlement (Late Cretaceous) and the deposition of the
allochthonous Taurus units on the autocthonous units (Eocene).

Keywords: Tauride belt, K-bentonite, illitization, geochemistry, magmatic origin

This work was supported by Scientific and Technical Research Council of Turkey (TUBITAK 114Y651)

333



mailto:obozkaya@pau.edu.tr

A 8th

Geochemistry
Symposium
2-6 May 2018
Antalya, TURKEY

Wfa Dokulu Pedojenik Kaliglerin Mikrodokusal ve Jeokimyasal Ozellikleri

Sonay Boyraz Aslan

Maden Tetkik ve Arama Genel Mudurligl, Maden Analizleri ve Teknoloji Dairesi, Ankara, Turkiye
(sonayboyraz@hotmail.com)

Bu calismada, meteorik sularin asagiya dogru sizmasi sonucu olusan pedojenik olusumlu kalis (kalkret) 6rneklerinin
mikrodokusal ve jeokimyasal 6zelliklerinden bahsedilecektir. Pedojenik kokenli kalisler, Cal-Bekilli yéresinde (Denizli,
GB Turkiye) Pliyosen yash farkli toprak seviyelerinden alinmistir. Bu olusumlar literatiirde ‘alfa doku’ olarak tanimlanan
ve biyojenik izlerin gozlenmedigi yapilar grubuna girerler. Bu tip kalislerin mikrodokusal dzellikleri ilk bakista karbonatli
bir camurtasi dokusu goérinima verir. Farkli boyutlardaki detritik kokenli bilesenler (kuvars, kalsit kristalleri, kayag
pargalari vb.), mikritik veya mikrosparitik bir matriks igerisinde ylzen tane dokusundadirlar. Mikrosparitler genelde
mikritik malzemeden olusan kenarlari bozusmus alanlarin yeniden kristallenmesinin Urinuddrler. Genelde kalis
orneklerindeki matriksin Uzerinin demiroksit sivamalari sonucunda daha mat bir gorinime sahip olduklari
gozlenmistir. Benzer sekilde tane bilesenleri etrafinda killesme, demiroksitlesme gibi alterasyon yapilari, bazi kalis
kesitlerinde belirgin olarak izlenir. Alfa dokulu kalisler icerisinde erime bosluklari ile mikro ¢atlaklar da oldukc¢a
yaygindir. Cogu zaman bu bosluklar icerisinde sparikalsit dolgu, mozaik ¢cimento, kdpek disi cimento gelismistir.

TUm bu incelenen alfa dokulu kalislerin jeokimyasal incelemelerinde (XRF analizi) CaO %20-52, SiO, %12-38, Al,03 %5-
19, Fe,05 degerlerinin %3-8 arasinda degisiklik gosterdikleri belirlenmistir. Kalislerdeki iz element igerikleri (ICP-MS
analizi) arasinda genel olarak uyumluluk gozikse de, 6zellikle toprak seviyelerine gére kiyaslandiginda bazi element
oranlarindaki (Sr, U ve Th) artis dikkat ¢ekmektedir. Bu durum elementlerin yerdegistirmesi veya Ust seviyelerden
stzilerek birikmesine bagl olabilmektedir. Bilindigi Uzere pedojenik kalis olusumlari, hidrotermal ¢ozeltilerin etkisiyle
olusan metal bakimindan zengin kalis yataklarindan g¢ok farklidirlar. Sonug olarak pedojenik kalislerdeki ana ve iz
element igerikleri icinde gelistigi ana kaya ve olusumunda iklimsel kosullarin etken oldugu toprak tirlerine bagli olarak
degisiklik gosterebilmektedir. Benzer sekilde oksijen izotop sonuglari da (PDB, 680 -6.5 ila -8.8) kalislerin yari kurak-
kurak iklimin Grtnleri olduklarini destekler.

Anahtar Kelimeler: Pedojenik kalis, alfa doku, mikrodoku, jeokimya, iklim
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Microstructural and Geochemical Properties of Alpha-Textured Pedogenic
Caliches

Sonay Boyraz Aslan

Maden Tetkik ve Arama Genel Mudirliglu, Maden Analizleri ve Teknoloji Dairesi, Ankara, Turkey
(sonayboyraz@hotmail.com)

In this study, the micro-textural and geochemical properties of caliche samples formed as pedogenic as a result of the
downward percolation of meteoric waters will be discussed. The pedogenic caliche samples taken from Pliocene aged
different soil levels in the Cal-Bekilli area (Denizli, SW Turkey). The pedogenic caliches that were taken from Pliocene
aged three different paleosol sequences. These occurrences are included in the group of structures that are defined as
"alpha texture" in the literature and in which no biogenic traces are observed. The micro-textural properties of these
types of caliches appear like a carbonated mudstone texture at first glance. Detrital components of different sizes
(quartz, calcite crystals, rock fragments, etc.) have a floating particle texture in a micritic or microsparitic matrix.
Microsparits are the products of the recrystallization of areas with broken edges, which are usually composed of
micritic material. It was observed that the caliche samples generally had a more dull appearance as a result of iron
oxide deposits on the matrix. Similarly, alteration structures such as argillization and iron oxidation around grain
components are clearly observed in some caliche sections. The karst voids and microcracks are also quite common in
the alpha-textured caliches. Usually, sparicalcite filling, mosaic cement, dogtooth cement developed in these voids.

In the geochemical analyses (XRF method) of all these examined alpha-textured caliches, it was determined that the
CaO value varied between 20-52%, the SiO; value varied between 12-38%, the Al,O3 value varied between 5-19%, and
the Fe,03 value varied between 3-8%. Although conformity is generally observed among the trace element (ICP-MS
method) contents in caliches, the increase in Sr, U and Th ratios draws the attention especially when they are
compared with respect to soil levels. This could be due to the substitution of the elements or the accumulation of
leaching from the upper levels. As is known, caliches originating from pedogenic are much different in metals-rich
deposits that are formed by hydrotermal solutions. As a result, the major element and trace element contents of
pedogenic caliches may vary depending on the soil types in which they develop on host rocks, and the climatic
conditions are effective in their formation. Similarly, the oxygen isotope results (PDB, 6180 -6.5 ile -8.8) also support
that caliches are product of semi arid-arid climatic conditions.

Keywords: Pedogenic caliche, alpha texture, microstructure, geochemistry, climate
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